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INTRODUCTION

 Brief Chronology of Research on Enzymes

1755 – The word “ferment” is fi rst used as a noun – as we 
would later use the word “enzyme” – in Samuel Johnson’s 
Dictionary of the English Language. “the ferment put into 
drink to make it work; and into bread to make it lighten and 
swell.”

1833 – Diastase (a mixture of amylases) is the fi rst enzyme 
to be discovered (Armstrong 1933).

1836 – The concept of catalysts, chemicals facilitating a 
reaction without undergoing any change themselves, is 
introduced by Berzelius who quickly hypothesized that 
enzymes were such catalysts.

1838 – The word “diastase” is fi rst used in print in English – 
Merriam-Webster’s Dictionary.

1877 – The term enzyme is fi rst coined by Wilhelm 
Kűhne in German (Verhandlungen Des Naturhistorisch-
Medicinischen Vereins Zu Heidelberg, 1877, p. 190-193).

1877 – The word “proteolytic” is fi rst used in print in 
English – Merriam-Webster’s Dictionary.

1881 May 5 – The word “enzyme” is fi rst used in print in 
English – Oxford English Dictionary.
 William Roberts (in England) writes in the Proceedings 
of the Royal Society of London – 32(313):145-61: “The 
term ferment has, up to this time, been applied in common 
to two groups of agents, which, although nearly allied both 
in their origin and in their mode of action, belong to distinct 
categories. The organised or formed ferments, of which 
yeast is the type, are independent organisms with powers 
of growth and reproduction... The soluble ferments, on the 
other hand, pass freely into solution in water - their action is 
dissociated from the life of the gland-cells which produced 
them – and they are wholly devoid of the power of growth 
and reproduction. 
 “Kühne has proposed to distinguish the group of 
soluble ferments by the name of ‘enzyms.’ I would suggest 
the desirability of adopting this [German] term into English, 
with a slight change of orthography, as ‘enzymes,’ and 
also of coining from this root the cognate words which are 
requisite for clear and concise description. The action of an 
enzyme may be designated enzymosis, and the nature of the 
action may be spoken of as enzymic.”

1881 May 12 – R.W. Atkinson (at the University of Tokio, 
Japan) writes “On the diastase of kōji” in the Proceedings of 
the Royal Society of London – 32(312):299-332.

1883 – The word “amylase” is fi rst used in print in English – 
Merriam-Webster’s Dictionary.

1894 – The lock and key model of enzyme action is 
introduced (Heckmann & Paradisi 2020).

1897 – The word “lipase” is fi rst used in print in English – 
Merriam-Webster’s Dictionary.

1897 – Franz Lafar (of Germany) in his Technische 
Mykologie. Ein Handbuch der Gärungsphysiologie... Erster 
Band: Schizomyceten-Gärungen [Technical mycology. A 
handbook of fermentation physiology... Vol. 1: Schizomycetic 
fermentations], is the fi rst to describes the action of enzymes 
produced during soybean fermentations (of natto and miso) 
– without using the German word for “enzyme.” Instead 
he uses the German words Mikrozymen and Mikrozyma 
(microzymes).

1898 Sept. – An early use of the word “enzyme” appears 
in an article by Stone & Wright, who write, in “Notes on 
taka-diastase”: “There has recently come into notice, chiefl y 
through its industrial applications, a starch-saccharifying 
enzyme of apparently unusual value. This substance, called 
taka-diastase, has been in use in Japan for an indefi nite time 
in the production of alcoholic beverages in much the same 
capacity as that for which we employ malt. Its introduction to 
America is due to Mr. Jokichi Takamine, who for some years 
has been occupied in furthering its application in the distilling 
industry in the United States. (Journal of the American 
Chemical Society – 20(9):639-47).

1903 – The word “protease” is fi rst used in print in English – 
Merriam-Webster’s Dictionary.

1909 – The presence of high amounts of urease in crude 
extracts of soy bean seeds and seedlings is discovered by T. 
Takeuchi of Japan (“On the occurrence of urease in higher 
plants.” Journal of the College of Agriculture, Tokyo Imperial 
University 1(1):1-14). June 16).

1926 – It is discovered that enzymes are proteins (Heckmann 
& Paradisi 2020).
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1930 Feb. – J.R. Short Milling Co. of Chicago starts to 
make and sell Wytase, the fi rst enzyme-active soy fl our used 
for natural bleaching of bread and other baked goods. The 
process was discovered by Louis W. Haas and his co-worker 
Ralph M. Bohn, in the research laboratories of The W.E. 
Long Company in Chicago. The research work had been 
undertaken under contract for Mr. J.R. Short, president of 
the J.R. Short Milling Co. of Chicago; his company now has 
the rights to manufacture, control, and sell the new natural 
bleaching substance (Food Industries, Feb. 1930, p. 57-59).

1942 Nov. – The word “lipoxidase” is fi rst used in English 
– in the title of an article and in connection with soy beans 
– by Robert J. Sumner who writes: The oxidizing factor was 
identifi ed as the enzyme lipoxidase, the existence of which 
was fi rst noted by André and Hou (1932). (“Lipid oxidase 
studies. II. The specifi city of the enzyme lipoxidase.” J. of 
Biological Chemistry. 146(1):211-13).

1950 Oct. 10 – The earliest document seen that mentions the 
term “enzyme-active” in connection with soybeans is U.S. 
Patent No. 2,254,991 titled “Process of preparing soybean 
meal” issued to Herbert Otto Renner.

1952 – Plasmids are discovered (Heckmann & Paradisi 
2020).

1958 – The structure of protein is fi rst reported (Heckmann 
& Paradisi 2020).

1967 Jan. – The word “lipoxygenase” is fi rst used in English 
– in the title of an article and in connection with soy beans 
– by Mitsuda et al. of Japan (Agricultural and Biological 
Chemistry 31(1)115-18.)

1967 Dec. – Wilkens, Mattick and Hand at Cornell 
University discover that the enzyme lipoxidase causes off-
fl avors in soymilk and soy fl ours.
 The authors found, by means of sophisticated chemical-
analytical techniques (especially chromatography), that the 
enzyme lipoxidase, which is present in whole soybeans, is 
the cause of the beany fl avor in soymilk. The off-fl avors 
are not present in the whole dry soybeans but are formed 
during processing. As soon as the soaked or dry soybeans 
are ground with water at a temperature below 80°C (180°F) 
(or the tissues of the soybean cotyledons are broken or 
damaged in any way in the presence of even a small amount 
of moisture), the lipoxidase enzyme almost immediately 
catalyzes off-fl avor development by acting on the lipids 
(oils and fats) in the soybeans. In particular it catalyzes the 
oxidation of unsaturated fatty acids (principally linoleic and 
linolenic acids), which results in rancidity and off-fl avor 
formation, and produces more than 80 compounds called 
volatiles, all having low molecular weights. The majority 

of these volatiles are reported to be ketones, aldehydes, and 
alcohols, and most impart undesirable fl avors. 
 This discovery started the modern era of good-tasting 
soymilks.

1969 – Nicholas Catsimpoolas and Martha Kona – working 
for Central Soya, Chemurgy Division – compile a good 
bibliography with 162 references titled “Soybean seed 
enzymes: A selected list of references, 1914-1968” (C.S. 
Library List, No. 3. 13 p.).
 The references are sorted alphabetically by author. 
For foreign-language documents, only English-language 
translations of the title are given (unfortunate). There are no 
subdivisions.

1975 April – Walter J. Wolf discovers that the enzyme 
lipoxygenase, acting on the lipids in soybeans, are a major 
source of objectionable fl avors in soybean protein products 
(J. of .Agricultural and Food Chemistry – 23(2):136-41. 
March/April).

1981 March – Soybean seed protein electrophoresis profi les 
from 15 Asian countries or regions: Hypotheses on paths 
of dissemination of soybeans from China, by Hymowitz 
and Kaizuma published in Economic Botany – 35(1):10-23. 
March. This very important and pioneering paper is based 
in part on the observation that three alleles of the Kunitz 
trypsin inhibitor are electrophoretically distinguishable 
from one another by their Rf values. And, the seed protein 
beta-amylase has 2 alleles, which are electrophoretically 
distinguishable from one another by their Rf values.

1981 May – Hildebrand and Hymowitz, after screening the 
USDA soybean germplasm collection, fi nd two soybean 
genotypes lacking lipoxygenase-1 (J. of the American Oil 
Chemists’ Society – 58(5):583-86).

1982 July – Inheritance of lipoxygenase-1 activity in 
soybean seeds, by Hildebrand and Hymowitz is published in 
Crop Science – 22(4)851-53, July/Aug.

1985 March – “Re-evaluation of the inheritance of urease in 
soybean seed,” by Kloth and Hymowitz is published in Crop 
Science – 25(2):352-54. March/April. 

1996 fall – Iowa State University releases seed of a “triple 
null” soybean variety that is lacking the 3 lipoxygenase 
enzymes (L-1, L-2, and L3) that produce beany fl avors. Dr. 
Walter Fehr (soybean breeder at Iowa State) has made tofu 
and soymilk using the soybean lacking L-2 found that these 
products have no detectable beany fl avor.
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ABOUT THIS BOOK 

This is the most comprehensive book ever published about 
the history of soy-related enzymes. It has been compiled, one 
record at a time over a period of 42 years, in an attempt to 
document the history of this interesting subject. It is also the 
single most current and useful source of information on this 
subject.

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

• 56 different document types, both published and 
unpublished.

• 2148 published documents - extensively annotated 
bibliography. Every known publication on the subject in 
every language.

• 90 unpublished archival documents.

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

• 67 commercial soy products.

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

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

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

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

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

ABBREVIATIONS USED IN THIS BOOK

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

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

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

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

Type in your search term, such as lipoxidase or enzyme-
active.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[23* ref] means that most of these references are not about 
soybeans or soyfoods.
Documents Owned by Soyinfo Center: Lack of an * 
(asterisk) at the end of a reference indicates that the Soyinfo 
Center Library owns all or part of that document. We own 
roughly three fourths of the documents listed. Photocopies of 
hard-to-fi nd documents or those without copyright protection 
can be ordered for a fee. Please contact us for details.

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

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

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

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

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

Soyinfo Center
P.O. Box 234,
Lafayette, CA 94549 USA
Phone: 925-283-2991 Fax: 925-283-9091 
www.soyinfocenter.com



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   11

Copyright © 2021 by Soyinfo Center



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   12

Copyright © 2021 by Soyinfo Center



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   13

Copyright © 2021 by Soyinfo Center



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   14

Copyright © 2021 by Soyinfo Center



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   15

Copyright © 2021 by Soyinfo Center



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   16

Copyright © 2021 by Soyinfo Center



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   17

© Copyright Soyinfo Center 2021

1. Vauquelin, Louis Nicolas. 1802. Examen chimique du 
suc de Papayer [Chemical investigation of the juice of the 
papaw or papaya fruit]. Annales de Chimie (Paris) 43:267-
75. [Fre]*
• Summary: An early discussion of proteolytic activity in 
plants.
 Note 1. Webster’s Dictionary defi nes papain, a term fi rst 
used in about 1890, as a proteinase [proteolytic enzyme] 
in the juice of unripe papaya that is used especially as a 
tenderizer for meat and in medicine.
 Note 2. This is the earliest document seen (Nov. 2021) 
concerning enzymes. However, the word “enzyme” is not 
mentioned.

2. Bouchardat, Apollinaire. 1838. Nouvelles recherches sur 
la nature et le traitement de la maladie connue sous le nom 
de Diabète [New research on the nature and treatment of the 
disease known as diabetes]. Comptes Rendus des Seances 
de l’Academie des Sciences (Paris) 6(11):337-38. March 12. 
[Fre]
• Summary: The author summarizes the results of his 
research. “Diastase is not the only material [enzyme] that 
transforms starch into sugar; yeast, rennet (la présure), 
gluten, albumin, and fi brin, when altered, have a perfectly 
analogous action, and these substances can accompany the 
starch in the stomach.” Address: France.

3. Thomson, Thomas. 1838. Chemistry of organic bodies: 
Vegetables. London: J. Baillière. xvi + 1076 p. See p. 666. 
8vo. *
• Summary: “Diastase... is a name given by MM. Payen and 
Persoz, to a substance which they extracted from malted 
barley.” Thomas Thomson lived 1773-1852.

4. Bouchardat, Apollinaire; Sandras, -. 1845. De la digestion 
des matières féculentes et sucrées, et du rôle que ces matières 
jouent dans la nutrition [The digestion of starches and sugars, 
and the roles that these materials play in nutrition]. Journal 
de Pharmacie et de Chimie 7:232-34. 3rd Series. [1 ref. Fre]
• Summary: This summary of a session of the Acadèmie des 
Sciences (20 Jan. 1845) appears in a section titled “Medical 
sciences, and chemistry applied to animal physiology” 
(Sciences médicales, et chimie appliquée a la physiologie 
animale). It discusses the digestion of sugars, of raw starch, 

and of cooked starch in the human body. A substance closely 
analogous to diastase (une matière assez analogue à la 
diastase) plays an important role in the digestion of raw 
starch.
 Note: This is the earliest document seen (Nov. 2021) 
concerning enzymes in the human body, although the 
nature of enzymes was not yet understood. It is also an 
early document that mentions diastase. The Oxford English 
Dictionary (1919) defi nes diastase as “A nitrogenous ferment 
formed in a seed or bud (e.g. in barley and potatoes) during 
germination, and having the property of converting starch 
into sugar.” It states that the term was fi rst used in 1833 
by Payen and Persoz in French (Annales de Chimie et de 
Physique 53:76). Address: France.

5. Guensberg, Rudolph. 1863. Ueber das Verhalten von 
Gummi gegen Eiweisskoerper [On the content of gluten in 
protein bodies]. Journal fuer Praktische Chemie 88:237-41. 
[4 ref. Ger]
• Summary: German-language terms that appear in this 
article: Gummi, Gummi arabicum, Diastase, Pfl anzenleim, 
Dextringummi. Terms that do not appear: Kleber, 
Weizenkleber. Address: Assistenten der Chemie und 
supplirenden Professor der chemischen Technologie an der k. 
k. technischen Akademie in Lemberg.

6. Hoffmann, J.J. 1874. Ueber die Bereitung von Schoju, 
Sake und Myrin [On the preparation of shoyu, saké and 
mirin]. Mittheilungen der Deutschen Gesellschaft fuer Natur- 
und Voelkerkunde Ostasiens (Yokohama) 1(6):8-11. Dec. 
[Ger]
• Summary: The author was the fi rst Westerner to make a 
scientifi c study of the shoyu process, of which he gives an 
accurate and detailed 2-page description: Soybean sauce 
(Bohnensauce- Schoju)–shoyu–is for the Japanese almost as 
indispensable as rice and is used as widely as tea or tobacco. 
The rich man and the beggar use it in the same way, but with 
differences in quality, as the main seasoning at their meals, 
and in no household, in fact at no meal may it be absent.
 It is made in large factories, and in countless stores in 
all cities and towns throughout the entire island empire, it is 
stocked and sold in small wooden kegs.
 It is made with soybeans, indeed very high protein, 
starch-free small soybeans (Dolichos Soja jap. Nagatemame), 
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plus wheat, salt, and water in the same proportions by 
volume. Small kegs are used to measure the ingredients. The 
beans and grains are used in the same condition of dryness.
 Before the basic raw materials are mixed, the soybeans 
are cooked in large iron kettles for half a day. The wheat is 
roasted in large containers (Steingefaessen) and then cracked 
into grits / pieces using a small hand-mills. Then the moist 
beans are mixed with the wheat grits on a fi rmly packed clay 
fl oor, then to them is added a fermentation starter culture 
consisting of wheat kernels covered with mold spores. The 
mixture is fi lled into rectangular wooden trays each about 
2-3 inches deep, and these are placed and stacked in a closed 
room that resembles a large bakery oven.
 Here the wooden trays stay for 3 days, during which 
time an effort is made to keep the room evenly warm 
throughout. During the cold seasons of the year the room is 
heated with a small charcoal burner. In this way the plant 
seeds gradually become covered with mold spores and 
develop their capacity to produce diastase (Diastasebildung) 
[enzymes]. In cold weather, the room may be kept closed 
on the 2nd and 3rd days, but on warm days it may be vented 
using the door and windows during the 2nd and 3rd days to 
prevent overheating. To determine the suitable temperature, 
no thermometer is used; the feel of the maker is used instead.
 On the 3rd day the contents of the wooden trays are 
thickly covered with a mycelium of mold. The contents of 
the trays is now transferred into large wooden vats (each 
of 20-30,000 liters capacity) and mixed with water and 
table salt. The contents of each vat is mixed with a wooden 
plunger as the fermentation proceeds. The process typically 
begins at the start of winter. The fermentation typically last 
for 3 to 5 years. The 3-year material is a dirty brown whereas 
the 5-year material is pure dark-brown in color.
 The 3- and 5-year products are then mixed in equal 
proportions. The 5-year material adds its pleasant aroma, but 
it has a somewhat unpleasant bitter taste. This is masked with 
the 3-year material which has a nice fl avor but less aroma.
 This mixture is now fi lled into sturdy cotton bags, each 
2 feet long and ½ foot wide. These are then pressed with 
a very primitive angle press consisting of a long lever arm 
weighted at the end by large stones. The shoyu (Schoju) from 
the fi rst pressing is the best and most expensive type, but it is 
usually not sold as such. Rather it is dispensed preferentially 
to those with advanced orders. It has the strongest aroma and 
a beautiful dark-brown color. When put in a glass and shaken 
it makes a fat-glistening ring.
 The shoyu presscake (Rueckstand) is mixed with salt 
water and some days later, after frequent stirring, repressed. 
This shoyu is very clear with little aroma, so it is mixed 
with a good dark-brown shoyu and with some sweet sake 
(suessem Sake).
 The wooden kegs in which shoyu is sold are everywhere 
the same having a capacity of 18 liters or 4.76 gallons (1 to). 
In new kegs, the shoyu keeps for only a few months; it keeps 

longer in older kegs. There are four grades of shoyu. The 
prices are 6 German marks for grade 1, 4 marks for grade 2, 
3 marks for grade 3, and 2 marks for grade 4.
 As an article for export, shoyu has not gained much 
signifi cance, despite great efforts. During shipping there is 
a buildup of mold which impairs the good fl avor and aroma. 
The best varieties of shoyu are, however, very pleasing 
to the taste of most Europeans, and at the same time very 
effective in stimulating the appetite and digestion. For these 
reasons and because it is completely harmless / safe, shoyu is 
preferred to many European products [such as meat extracts] 
that serve the same purpose.
 Hoffman then describes how sake is made; yet nowhere 
in either of these two parts of the long article does he 
mention the word koji, even though he describes it. He 
learned all of this at the famous shoyu-mirin factory of Mr. 
Sagamia Monjiro in Nagareyama, 5 German miles north of 
Yedo / Edo [today’s Tokyo].
 Note 1. The date on the title page is Nov. 1876, but 
Hoffmann’s paper was not presented until 1878. This is the 
earliest document seen (Nov. 2021) that is a study of several 
fermented foods, including one made from soybeans–shoyu.
 Note 2. This is the earliest document seen (Nov. 2021) 
that describes how to make soy sauce (actually shoyu) on a 
commercial scale.
 Note 3. This is the earliest German-language document 
seen (Nov. 2021) that uses the term Schoju or the term 
Bohnensauce to refer to shoyu or soy sauce. Address: Prof., 
School of Medicine, Tokyo Univ., Japan.

7. Atkinson, R.W. 1878. Brewing in Japan. Nature (London) 
18:521-23. Sept. 12. [Eng]
• Summary: The author, interested in the new science of 
microbiology, describes a visit to saké breweries situated 
in Hachioji about 30 miles from Tokiô (Tokyo). This sake 
contains 12-15% alcohol by weight. He gives a detailed 
description of how koji is made from “tané (spores),” then 
how sake is made from koji. He believes the mold used to be 
Mucor racemosus.
 “At the present time, when the history of the origin and 
development of the lower forms of life [microorganisms] is 
occupying a great deal of attention, any facts which increase 
our knowledge of the growth of such bodies should be 
welcomed. In our breweries the growth of the yeast-ferment 
is tolerably well understood, or, at least, has been well 
observed and described... Those living in Japan, however, 
have the opportunity of seeing a mode of fermentation which 
differs in many particulars from that employed in Europe. 
The subject is now under investigation, and at present I am 
not able to explain accurately what takes place.
 “Saké is the general name given to the alcoholic liquid 
prepared by the fermentation of rice... This liquid is prepared 
on the large scale only in certain parts of the country, the 
most famous district being that near Ozaka [sic, Osaka], 
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one of the Treaty Ports. It is, however, often prepared on the 
small scale in private houses. The winter is the only season 
during which brewing operations are conducted.”
 “The brewing commences with the preparation of the 
ferment [starter culture]. For this purpose, at the end of the 
previous brewing season a quantity of a green mould is 
produced upon rice by exposing steamed rice mixed with a 
certain proportion of the ash of some tree, and over which 
the spores of this fungus have been scattered in a well-closed 
chamber, which I may term the ‘fungus chamber.’ This is 
a small room about 7 ft. high by 6 ft. broad, by 8 ft. long, 
well lined and covered with straw and matting, so that its 
high temperature may be kept up for a considerable time. In 
this chamber the rice and spores are left for about ten days, 
the atmosphere being kept quite moist by the vapour given 
off from the steamed rice, and at the end of that time the 
grains are found to be covered with a green fungus full of 
spores, and apparently the same kind as is found growing 
upon putrefying organic substances. The temperature of 
the chamber when examined was 25ºC., that of the external 
atmosphere being 13ºC. This product is called, in Japanese, 
tane or seed.
 “When prepared at the end of the season it is preserved 
until the next by being placed in bags, and inclosed in 
wooden boxes between layers of a mixture of equal parts of 
lime and wood-ashes.
 “When it is required to commence operations, a similar 
method is adopted to that just described, that is, a quantity 
of steamed rice is placed on wooden trays in the ‘fungus 
chamber,’ but not mixed with any wood-ashes, and then tane 
(spores) is scattered over it, and the chamber kept closed 
for a period varying from two to four days. At the end of 
this time the rice-grains are found to be covered with large 
quantities of fi ne hair-like threads, the mycelium of the 
fungus added. In this state it is called ‘kôji.’
 If this were left for a longer period in the fungus 
chamber [koji incubation room], it would produce spores 
and the brewer calls it ‘the friend of tane’ [tomo-koji], but 
in order to carry on the development of the mycelium most 
vigorously, it is necessary to use wood-ash in addition, which 
thus seems to act as a fertilizer.”
 Note: The wood-ash actually changes the pH so that 
unwanted microorganisms cannot contaminate the koji.
 “The actual fermentation is divided into three stages, 
called respectively beginning, middle, and end...” After a 
fermentation in large tuns of about 15 days, the alcoholic 
liquid is drawn off and the “residue is placed in bags and 
subjected to pressure in a lever press, the clear liquid which 
is expressed being added to that which is clarifi ed. It is now 
placed in boilers and heated up to about 60ºC, after which it 
is kept in the store vats and carefully sealed up.
 “The saké in the store vats contains about 15 per cent. of 
alcohol, and this fact shows that the fermentation is different 
from that effected by the Mucor racemosus, as described by 

Fitz. In his experiments he found that the presence of 4½ 
to 5½ per cent. of alcohol killed the ferment, whilst in the 
process above described, we fi nd the ferment acting in such a 
way as to produce 15 per cent.”
 Note 1. This is the earliest English-language scientifi c 
article seen (Nov. 2021) in which koji is discussed in detail.
 Note 2. This is the earliest document seen (Nov. 2021) 
that alludes to enzymes in connection with koji, however 
neither the word “enzymes” nor “enzyme” are used. Instead 
the noun “ferment” is used to refer to the active principle in 
the koji. Address: Prof., Univ. of Tokio (Tokyo), Japan.

8. Chemical News. 1880. Proceedings of Societies–Chemical 
Society. 41(1063):167-70. April 9. See p. 169. [1 ref]
• Summary: In the meeting of 1 April 1880 (Thursday, in 
Great Britain) the Secretary “read a communication from 
Japan, entitled ‘Preliminary note on the Action of the New 
Diastase, Eurotin, on Starch’ by R.W. Atkinson, Professor 
of Chemistry at Tôkiô.” Atkinson notes that Korschelt 
described the Japanese brewing process in two 1879 
publications “and mentioned the occurrence of a soluble 
ferment, which he named Eurontin, in the fermenting 
material employed, having the property of dissolving starch 
and converting it into sugar.” Atkinson then gives a detailed 
description of how koji is made, plus a gives a series of 
analyses of saké mash; he concludes that the diastase of kôji, 
unlike that of malt, yields dextrose and dextrin when it acts 
upon gelatinised starch.
 Note: Page 147 states that Robert William Atkinson, 
D.Sc., F.C.S., is a Fellow of the society, now at the 
University of Tokio. Address: UK.

9. Weyl, Theodor; Bischoff, -. 1880. Ueber den Kleber 
[On the glutens]. Berichte der Deutschen Chemischen 
Gesellschaft 13(1):367-69. Jan/June. [1 ref. Ger]
• Summary: The authors argue that enzymes (German: 
Fermente) are involved in gluten formation. Greaves 1911 
(p. 33) states that Weyl and Bischoff “held that gluten does 
not exist as such in fl our, but is due to the action of some 
ferment [enzyme] on the vegetable myosin of fl our, for they 
found that fl our which had been extracted with a 15 per cent 
sodium chloride solution yielded no gluten. This was also 
the case when the fl our had been heated at 60º C. for several 
hours. It was thought, however, that the failure to obtain 
gluten in the latter case was due to the coagulation of the 
myosin.”
 In this German-language article, the word Ferment (in 
various infl ections and forms) appears fi ve times; soy is not 
mentioned.

10. Atkinson, R.W. 1881. The chemistry of saké-brewing. 
Memoirs of the Tokyo Imperial University Science 
Department (Tokio Daigaku) No. 6. viii + 73 p. [Eng]
• Summary: Contents: Part I: Kôji [Koji]. 1. Rice. 2. 
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Preparation of kôji. 3. Active properties of kôji. 4. Action 
of kôji extract upon cane sugar maltose, and dextrin. 5. 
Action of kôji extract upon gelatinized starch. Part II: Saké 
brewing. 1. Preparation of moto. 2. The principal process. 3. 
Fermentation of the mash. 4. Filtration of sake and yield of 
alcohol. 5. Preservation of sake. 6. Shuchu and mirin.
 The Preface (dated May 1881) states that previous to 
the year 1878 no scientifi c account of sake brewing had 
appeared. In 1878 Atkinson wrote a preliminary and fairly 
detailed account that was published in Nature (Sept. 12. p. 
521-23). The present account is the most detailed description 
of sake brewing and kôji making up to this time. “The 
substance of Part I of this memoir was communicated to 
the Royal Society of London in a Paper read on 10th March 
1881.”
 Prof. J.J. Hoffmann of Leyden [Netherlands] (then 
a professor in the medical school of Tokyo University) 
published a translation of an article on sake from the 
Japanese Encyclopedia, 1714, and a separate paper in the 
Mitteilungen der Deutschen Gesellschaft für Natur- und 
Voelkerkunde Ostasiens (Transactions of the German Asiatic 
Society of Japan), Dec. 1874, p. 8-11. In Dec. 1878 Mr. O. 
Korschelt published a detailed paper on the subject in the 
same transactions.
 The Introduction notes that tradition ascribes the 
introduction of the art of brewing into Japan to some 
emigrants from Korea at about the end of the 3rd century 
A.D. They doubtless obtained the knowledge from China, 
where it had long been practiced. Pasteurization of sake 
started about 300 years ago (i.e. in about 1581). In Japan, 
much sake (which is not taxed) is prepared in private homes.
 Section 2, titled “Preparation of kôji” (p. 5-14) begins: 
“Starch is a substance, insoluble in water and incapable of 
undergoing fermentation directly, that is, of being converted 
into alcohol. In beer-making countries the conversion of 
starch into a sugar from which alcohol can be produced is 
effected by the use of malt, a body formed by allowing the 
embryo of the barley grain to become partially developed, by 
which a change on the character of the grain occurs, as the 
result of which it becomes possessed of certain properties 
attributed to the existence of a hypothetical substance known 
as ‘diastase.’ The peculiarity of diastase is that it is a body 
containing nitrogen and having the power of rendering thick 
starch-paste liquid owing to the formation from it of the 
sugar maltose together with dextrin. Other kinds of ‘diastase’ 
occur, as for example in the saliva, and in the pancreas...”
 Note: Kôji is used in sake breweries for the same 
purpose as malt in beer breweries.
 In Tokyo, kôji is made in long tunnels cut into the clay, 
25-30 feet long and 15-20 feet below ground level. In 1878 
Mr. Ahlburg [in a Japanese-language article] described the 
spores of tane kôji under the name Eurotium oryzae. After 
inoculation with the starter, the kôji rice is spread on mats, 
then the mats were folded over the pile of rice. Then (page 

8) these are put in underground chambers. After the kôji 
develops to some extent, it is put in baskets and sprinkled 
with water, then put in kôji trays [kôji-buta].
 The author gives a very detailed description of kôji 
making, as well as the chemistry and microbiology of the 
process, with temperature charts. Respiration is oxidation. 
At the start of the kôji-making process the kôji chamber is 
artifi cially heated by the introduction of barrels containing 
hot water. The “process of respiration, or oxidation, as 
a chemist might call it, is accompanied by a remarkable 
development of heat suffi cient to keep the temperature of 
the kôji and of the chamber very high” (p. 9) A table shows 
these temperatures. The kôji mold uses oxygen and produces 
carbonic acid. It uses up starch, converting it to dextrose and 
dextrin (p. 11-12). There follows a detailed analysis of the 
composition of kôji. The term “albumenoids” [albuminoids] 
is used to refer to what we now call protein. Dried koji 
contains both “soluble albumenoids” and “insoluble 
albumenoids” (p. 12).
 Note 1. This is the earliest document seen (Nov. 2021) 
that describes how to make koji on a commercial scale.
 Note 2. This is the earliest English-language document 
seen (Nov. 2021) that contains the word “albumenoids” 
(spelled that way). This word is derived from the word 
“albumen” (fi rst used in 1599), which refers to the white of 
an egg.
 In making kôji, it is necessary to have constant 
circulation of air in the chamber; ventilation is also needed to 
bring in fresh oxygen and take out carbonic acid. A healthy 
mold does not produce alcohol; it only produces that as a 
pathological product while dying from lack of oxygen.
 Section 3, titled “Active properties of kôji” (p. 14) states 
that to best study the action of kôji on steamed rice “it is 
more convenient to make use of a fi ltered aqueous extract of 
kôji, for it has been ascertained that the active property of the 
kôji, the ‘diastase,’ is dissolved out by contact with water.” 
Then the traditional sake-making process is described in 
detail.
 Traditionally, sake was made only once a year. A 
maximum of 180,000 liters was made in 1881. It was 
fi nished on the 88th night, which was the 24th or 25th day 
of the 4th month as measured by the old lunar calendar. It 
was heated to 120-130ºF, then stopped, then put into old 
vats, which recontaminated it. It is remarkable that the sake 
brewers, having discovered the benefi ts of heating, should 
not have made it lasting by taking precautions against 
subsequent contamination. Thus they only discovered half 
of Pasteur’s process. (Pasteur published studies on wine in 
1873 and beer in 1876.) The second part involves storing the 
alcoholic beverage in a sterile container and allowing it to 
age and improve in fl avor there. Sake was not aged. The hole 
for emptying a vat or cask is called the bunghole.

Ame, a kind of sweetener prepared by the action of a 
malt solution on the starch contained in millet or rice [rice 
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syrup], contains 68-94% maltose (p. 21). Something in the 
kôji liquifi es [liquefi es] the starch gel. Japanese shiso is 
Perilla arguta. There were Japanese Exhibits at Philadelphia 
in 1876 and at Paris in 1878.
 “Fermentation of the mash” (p. 47-54). We “have seen 
that the sugar formed by the action of the koji upon the 
starch of the rice grain undergoes fermentation.” It is now 
generally admitted that this is “the result of the growth of 
some form of organism, which, in the majority of cases, is 
a species of the genus Saccharomyces. In beer brewing the 
yeast ferment is added to the wort after cooling...” “Before 
considering the nature and origin of the ferment which is 
found in saké-breweries...” (p. 47). Note the use of the word 
“ferment,” which would later be replaced by “enzyme.”
 Note 3. The concept that “ferments” cause fermentation 
was now becoming clear. Discusses Pasteur, and species 
of the fungi Saccharomyces and Mucor. “To my mind 
the simple and natural explanation is that fermentation is 
spontaneous, that the germs are found either on the koji 
used or attached to the vessels in which the operations are 
performed” (p. 53).
 “Filtration of saké and yield of alcohol” (p. 54-59). “The 
separation of the liquid from the suspended matter is effected 
by the use of a wooden press called fune (literally “boat”). 
Note 4. A similar device is used to press shoyu (soy sauce) 
from its mash. The fune consists of a wooden box with a 
pressing lid and a long lever weighted at the free end with 
about 1,200 to 1,800 lb of rock weights. “The mash (moromi) 
is put into long hempen bags which have been strengthened 
by being soaked in (kaki no shibu), the juice of the unripe 
persimmon.” Each bag is fi lled about two-thirds full, and 
300 to 500 bags are piled up in the press, according to its 
size. The fi ltrate is slightly turbid and requires clarifi cation. 
The saké contains 11.14% alcohol by weight. While still hot, 
the saké is transferred to the storage vats, large tuns holding 
about 40 koku, made of sugi (cryptomeria japonica) or hinoki
(chamæcyparis obtusa).
 “It is an important and interesting fact that the process 
of heating the saké for the purpose of preserving it has been 
in use in Japan for about 300 years, and it is all the more 
remarkable, that having discovered the benefi cial effect of 
this operation, the brewer should not have made it lasting by 
taking precautions against subsequent contamination.”
 “The Japanese brewer has been credited with the 
discovery of the method of preserving alcoholic liquids 
which has made the name of M. Pasteur so widely known, 
but... he has omitted a part of the process which M. Pasteur 
truly regards as vital.” Address: B.Sc. (London), Prof. of 
Analytical and Applied Chemistry, Tokyo Univ., Japan.

11. Atkinson, R.W. 1881. The chemistry of saké-brewing: 
Tables, graphs, and illustrations (Document part). Memoirs 
of the Tokyo Imperial University Science Department (Tokio 
Daigaku) No. 6. viii + 73 p. [Eng]

• Summary: Tables show: (1) The quantity of the various 
kinds of alcoholic liquids produced in Japan in the year 
ending Sept. 30, 1880 (p. vii). For each is given: Tax 
the koku in yen (1 koku–47.6 gallons of 180 liters), the 
number of koku produced, and the revenue to the Japanese 
government in yen. The six types of alcoholic liquids and 
their output in koku are: Ordinary saké (seishu) 5,015,084, 
spirit (shôchû) 83,708, turbid saké (nigorizake) 65,494, 
sweet saké used for cooking (mirin) 38,569, liquer (meishu) 
3,615, and white saké (shiro-zake) 1,500. (2) Temperatures 
of kôji and chamber in May and December, of the third only 
(p. 9, 10). (3) Temperature of kôji on third day (p. 10). (4) 
Composition of kôji dried at 100ºC (p. 12). (5) Action of kôji 
extract upon maltose (p. 23). (6) Action of kôji extract upon 
starch at 4-10ºC (11.43 gm starch to 10 gm of kôji and 5 gm 
starch to 20 gm of kôji; p. 29), 10-15ºC (10 gm of starch to 
10 gm of kôji; p. 30), 40ºC (10 gm of starch to 5 gm of kôji 
and 10 gm of starch to 10 gm of kôji; p. 31), 45ºC (10 gm of 
starch to 10 gm of kôji; p. 32), 60ºC (10 gm of starch to 10 
gm of kôji; p. 33). (7) Composition of various kinds of Mirin 
(liqueur; p. 72).
 Graphs (line curves) show: (1) Action of kôji extract 
upon maltose (pl. 2, after p. 22). (2) Action of kôji extract 
upon gelatinized starch at 4-10ºC, 10-15ºC (pl. 3, after p. 
30), 40ºC, 45ºC (pl. 4, after p. 32), 60ºC (pl. 5, before p. 33).
 Illustrations (line drawings) show: (1) Section of the 
kôji grain perpendicular to the long axis (plate 1, after p. 12). 
(2) Cells of sake ferment formed in a Kôji mash after nine 
days x 748 (pl. 6, after p. 48). Subsequent illustrations show 
drawings of slides of the magnifi ed mash on the third, fourth, 
fi fth, seventh, tenth, twelfth, 14th, 17th, 19th, 21st, and 24th 
days. (3) Kôji in water left for two days x 730 (pl. 13, after p. 
52). 
 See next page. (4) Apparatus for heating sake, including 
wrought iron vessel, barrel for storing sake, lid of heater, 
wide opening in the lid, opening in the lid for the stirrer, 
under fl ue, side fl ue, and stopcock (pl. 16, after p. 66). 
(5) Rossiquel’s apparatus for heating wine (pl. 17, before 
p. 67). (6) Terrel des Chenes’ apparatus for heating wine 
(pl. 18), including a general view (pl. 19, after p. 68). (7) 
Distilling apparatus (p. 70). Address: B.Sc. (London), Prof. 
of Analytical and Applied Chemistry, Tokyo Univ., Japan.

12. Roberts, William. 1881. On the estimation of the 
amylolytic and proteolytic activity of pancreas extracts. 
Proceedings of the Royal Society of London 32(313):145-61. 
May 5. See p. 146. [2 ref]
• Summary: “The term ferment has, up to this time, 
been applied in common to two groups of agents, which, 
although nearly allied both in their origin and in their mode 
of action, belong to distinct categories. The organised or 
formed ferments, of which yeast is the type, are independent 
organisms with powers of growth and reproduction... The 
soluble ferments, on the other hand, pass freely into solution 
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in water–their action is dissociated from the life of the gland-
cells which produced them–and they are wholly devoid of 
the power of growth and reproduction.
 “Kühne has proposed to distinguish the group of soluble 
ferments by the name of ‘enzyms.’ I would suggest the 
desirability of adopting this [German] term into English, 
with a slight change of orthography, as ‘enzymes,’ and 
also of coining from this root the cognate words which are 
requisite for clear and concise description. The action of an 
enzyme may be designated enzymosis, and the nature of the 
action may be spoken of as enzymic.”
 Note: This is the earliest document seen (Nov. 2021) 
that contains the word “enzymes” or “enzyms.” According to 
the Oxford English Dictionary (1919 at Enzyme) the English 
word “enzyme” stems from this article, and originally from 
the German word enzym fi rst used by Kuehne in 1876. 
OED (1919) defi nes enzyme as “An unorganized ferment.” 
Address: M.D., F.R.S., Physician to the Manchester Royal 
Infi rmary and Prof. of Clinical Medicine in Owens College 
[England].

13. Atkinson, R.W. 1881. On the diastase of kôji. 
Proceedings of the Royal Society of London 32:299-332. 

May 12. [6 ref]
• Summary: Read March 10, 1881, by Prof. A.W. 
Williamson. At the bottom of page 299 Atkinson states: “* 
I feel that some apology is needed for using the Japanese 
word kôji, but as there is no foreign product in any way 
resembling it, I have thought that there would be less danger 
of confusion arising by retaining the Japanese word than by 
using the word ‘malt.’ As will be seen from the following 
description, the nature of this substance is quite different 
from that of malt, so that the use of that word might lead to 
erroneous impressions.”
 “Summary: Section I.–Preparation of the kôji: 
Mechanical preparation of the rice. Addition of spores of 
Eurotium oryzae (Ahlb.). Growth of mycelium in warm 
chamber. Rise of temperature during growth suffi cient to 
preserve the temperature of the chamber constant, and, 
in winter, much above the temperature of the outer air. 
Temperature of koji itself from 10º to 23º F. above that of the 
chamber.
 “Activity of growth shown by the rapid replacement of 
oxygen in a confi ned portion of air by carbonic acid.
 “Loss of weight of the rice during the growth of the 
fungus.
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 “Section II.–Action of water on kôji: Amount of solid 
matter dissolved depended upon time and temperature of 
digestion, and upon the proportion of water used.
 “Amount of albuminoids dissolved depended mainly 
upon the duration of digestion.
 “Temperature of greatest change in cold water extract of 
kôji.
 “Section III.–Action of kôji extract upon some 
carbohydrates: Extract of koji causes inversion of cane-
sugar. It also effects the hydration to dextrose of maltose and 
dextrin. Curve A.
 “Extract of koji breaks up the starch molecule into 
maltose and dextrin; the maltose is quickly hydrated, and the 
products after some time are dextrin and dextrose.
 “Experiments showing the action of koji extract upon 
starch-paste at various temperatures from 4-10ºC. to 70ºC. 
Curves B to H.
 “Effect of common salt in neutralising the hydrating 
power of koji extract.
 “Section IV.–Change which the rice grain undergoes by 
the growth of the fungus: It is shown by a comparison of the 
analyses of rice and koji that the principal change which is to 
be observed is the conversion of the insoluble albuminoids 
of rice into the soluble state, and, probably as a result of this, 
the large increase in the total soluble solid matter.
 “It may be desirable before entering upon the 
preparation and properties of the substance which the 
Japanese call kôji, to mention briefl y the uses to which it is 
put in this country. It is universally employed as a fermenting 
agent, but it is something differing from such a body as 
‘barm or yeast,’ by which Dr. Hepburn translates koji in his 
invaluable dictionary. Its principal use is in the production of 
sake, the alcoholic liquid which is everywhere consumed in 
Japan. This liquid is prepared from steamed rice by digestion 
with koji, the diastase of which effects the conversion of the 
starch into matter capable of being fermented.
 Another use to which koji is applied is in bread-making. 
It is also employed in the manufacture of the famous sauce 
‘Soy’ [sauce], which is likewise a product of fermentation, 
though its preparation is much more complicated, and has 
not yet received an explanation.
 “In Nature (September 10th [sic, 12th], 1878), I gave 
a very brief account of the mode of producing sake, and 
about the same time Mr. O. Korschelt read a paper before 
the German Asiatic Society of Japan giving a detailed 
description of the process, together with some experiments 
upon the action of water upon koji. The result of his 
investigation was that koji acted as a kind of diastase, 
converting starch into sugar, but he gave no experiments 
which could serve to identify the product.
 In a paper read before the Chemical Society in March, 
1880, of which an abstract appears in the Chemical News, 
April 9th, 1880, I gave a series of analyses of the mash, 
as the result of which the conclusion was drawn that the 

diastase of koji, unlike that of malt, yields dextrose and 
dextrin when it acts upon gelatinised starch. The conclusion 
was correct as referring to the ultimate products, but further 
experience has shown that the fi rst product is not dextrose, 
but maltose, which, however, is quickly hydrated to dextrose. 
Evidence of this will be found in a later part of this paper” 
(p. 300).
 “The Japanese prepare a kind of sweetmeat by the action 
of malt-extract upon steamed rice or millet, and this product, 
called âmé (amé), from the examination of a large number 
of specimens, was found to contain 68 to 94 per cent. of 
maltose.”
 Page 327 notes that Mr. Watanabe is preparing to 
conduct an investigation into the chemistry of the ‘Soy’ 
manufacture. He is aware that “the diastase of kôji resembles 
that of malt in one respect, that its activity is lessened by the 
presence of certain bodies, such as common salt.”
 The koji “manufactory” with which Prof. Atkinson is 
most familiar is the one at Yushima, in Tokio [Tokyo]; Mr. 
Jihei Kameyama is the proprietor. “It consists of a long 
arched passage, cut in the thick bed of clay which underlies 
Tokio at a depth below the surface of 15 to 20 feet.” In this 
manufactory, “there are in all four of these underground 
passages, only one of which is used during the summer, 
as very little koji is made during that season. The height 
is rather less than 4 feet, the breadth about 7 or 8 feet, and 
from the entrance, reached by descending a vertical shaft, it 
extends about 25 or 30 feet in one direction, then bends off 
nearly at right angles for about the same distance.”
 “That the growth of the [koji] fungus takes place with 
great vigor is shown not only by the rise in temperature, but 
by the rapidity with which it removes oxygen from the air.” 
The oxygen is replaced by carbonic acid... The rice contained 
14.2 per cent. of water and the kôji 29.5 per cent; thence 85.8 
parts of dried rice yielded 76.35 parts of dry kôji, that is, 89 
per cent., and thus a loss of weight occurs amounting to 11 
per cent. of the dry rice used. This loss consists mainly of 
starch, which is oxidised to carbonic acid and water...”
 The large amounts of carbonic acid formed in the 
underground koji passages must be removed by ventilation. 
“The only means adopted of effecting a change of air 
consists of a square shaft about 8 inches in one direction 
and 6 inches in the other, leading from the anterior end 
of the passage into the open air above. It will be evident, 
therefore, that as the ventilation depends upon the difference 
of temperature between the inner and the outer air, it will 
be much better in winter than in summer. In fact it is in the 
spring and early summer that the [work] stoppages occur.” 
Lacking air, “the growth of the fungus must be much less 
active, and perhaps this is one reason why the production of 
kôji in the summer is almost abandoned.”
 “The kôji prepared in the manner just described consists 
of grains of rice bound together in lumps by the interlacing 
threads of mycelium.”
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 Note 1. This is the earliest English-language document 
seen (Nov. 2021) with the word koji in the title.
 Note 2. This is the earliest document seen (Nov. 2021) 
that mentions diastase in connection with koji. However 
neither the word “enzyme” nor the word “enzymes” appear 
in this paper. Address: B.Sc. (Lond.), Prof. of Analytical and 
Applied Chemistry, Univ. of Tokio, Japan.

14. Levallois, A. 1881. Sur la matière sucrée contenue 
dans la graine du Soja hispida (Muench) [On the sugars in 
soybeans]. Comptes Rendus des Seances de l’Academie des 
Sciences (Paris) 93:281. July/Dec. [1 ref. Fre]
• Summary: “The purpose of this note is to add some 
additional facts concerning the sweet material (matière 
sucrée), the presence of which I have reported, in a large 
quantity, in the seed of Soja hispida.
 “This substance, which I have again been unable to 
obtain in a crystallized state, is endowed with a slightly 
sweet taste; precipitated from its alcoholic solution by ether, 
then dried at 100ºC in a vacuum, it becomes a spongy mass 
that is very deliquescent [i.e., it tends to undergo gradual 
dissolution and liquefaction by the attraction and absorption 
of moisture from the air].
 “It does not reduce Fehling’s solution (la liquer 
cupropotassique), but when heated in very dilute mineral 
acids, it is transformed, after several seconds, into reducing 
glucose; the action of acetic acid is much slower. It has a 
dextro-rotary power of about 115º; by inversion, this rotary 
power is notably weakened, without changing sign, and 
approaches 35º.
 “This sweet material ferments rapidly and completely 
under the infl uence of the yeast from beer; the ferment 
[enzyme] which inverts yeast (le ferment inversif de la 
levure) transforms it into glucose: this action is therefore 
analogous to that which is produced with cane sugar (le sucre 
de canne) [saccharose or sucrose]. Heated with nitric acid, it 
gives acetic acid and mucic acid.
 “This substance seems to be a distinct sweet material: 
it is analogous to cane sugar in some of its properties, but it 
distinguishes itself by the production of mucic acid, making 
it more similar to melitose (mélitose).
 “I will continue the study of this substance and its 
derivatives.”
 Note 1. Street and Bailey (1915, p. 853) say that this 
substance is galactan.
 Note 2. This is the earliest document seen (Nov. 
2021) concerning an enzyme (ferment) in connection with 
soybeans.
 Note 3. This is the earliest document seen (Oct. 2016) 
concerning the presence of cane sugar or (implied) sucrose in 
soybeans.
 Note 4. Stanislas Meunier (June 1880) states that Mr. 
Albert Levallois is laboratory assistant at the National 
Institute of Agronomy [France]. Address: France.

15. Atkinson, R.W. 1882. Sur la diastase du koji [On the 
diastase of kôji]. Moniteur Scientifi que-Quesneville 24:7-33. 
Jan. Whole No. 481. (3rd series Vol. 12). [6 ref. Fre]
• Summary: A French-language translation of the following 
English-language document: Atkinson, R.W. 1881. “On the 
diastase of kôji.” Proceedings of the Royal Society of London 
32:299-332. May 12. Address: Prof. de chimie analytique et 
appliqué à l’Université de Tokio (Japan).

16. Buesgen, Moritz. 1885. Aspergillus oryzae [Aspergillus 
oryzae]. Berichte der Deutschen Botanischen Gesellschaft 
3:LXVI-LXX1 [p. 66-71]. General-Versaammlung Heft. 
Bound in the back of Vol. 3. [6 ref. Ger]
• Summary: This mold has been used in Japan for at least 
2,600 years to make sake, an alcoholic beverage. The fi rst 
step is to inoculate rice with koji starter (Tane Koji) to make 
koji (Koji). The mold mycelium on koji produces the enzyme 
diastase. Address: Strassbourg [Germany].

17. Frémy, Edmond. 1885. Encyclopédie chimique. Vol. 10. 
Applications de chemie organique [Chemical encyclopedia. 
Vol. 10. Applications of organic chemistry]. Paris: 296 p. See 
p. 276. [1 ref. Fre]
• Summary: The section titled Ferments (p. 276, today’s 
enzymes) states: 2. To convert starch into sugar, in Japan a 
substance named koji [kóji] is used. It is made from steamed 
rice on which spores of a mold have been spread and 
allowed to develop on the surface. This transformation is 
accompanied by a large reduction in calories; the mass of the 
rice is reduced by 25% on a dry weight basis.
 The soluble portion of koji has properties analogous 
to those of malt extract. It is rich in diastatic enzymes, 
which rapidly invert cane sugar and maltose into dextrine. 
The principal effect of the growth of this mold consists 
in converting the proteins preexisting in the rice from an 
insoluble to a soluble state (Atkinson) (J. de Ch. et Ph. 
[Journal de Chimie et Pharmacie], 1882, p. 157).

18. Stingl, J.; Morawski, Th. 1886. Zur Kenntniss der 
Sojabohne [Toward knowledge of the soybean]. Monatshefte 
fuer Chemie 7:176-90. May. Presented at the meeting of 6 
May 1886. [1 ref. Ger]
• Summary: One of the most interesting seeds is the soybean 
(Sojabohne), about which the highly-deserving scholar 
Friedr. Haberlandt in 1878 issued a detailed brochure [sic, 
book, Die Sojabohne. Vienna, Carl Gerold’s Sohn] which left 
a great impression on farmers and chemists.
 In the winter of 1879 J. Stingl and Frz. Gruber of the 
state trade and technical school (Staatsgewerbeschule) in 
Czernowitz [the capital of Bukowina in Austria-Hungary] 
undertook an exhaustive study of the soybean, and 
investigated the proximate composition of this legume. 
(At that time the cultivation of this bean in Bukowina was 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   25

© Copyright Soyinfo Center 2021

eagerly recommended by the Secretary of the Chamber of 
Commerce in Czernowitz, Mr. Mikuliez.) This research was 
unfortunately never published, since the two researchers 
were called to other positions. As proof of the fact that they 
had already studied the composition of the soybean at that 
time, they were granted a privilege (Privilegium) No. 11017 
on 25 July 1880 for “A process for the use of the soybean in 
the preparation of an artifi cial yeast (Kunsthefe) or leaven 
for factories making spirits and pressed yeast, and the use 
thereof as the medium promoting fermentation and alcohol 
production.”
 In the description of the patent (Patentbeschreibung) 
it is shown that the soybean contains: (1) Large amounts 
of fermentable sugars, and (2) A diastatic ferment (ein 
diastatisches Ferment) [enzyme]. The latter, as well as the 
diastase of barley malt, are capable of saccharifying starch. 
Based on these facts, as well as on the soybean’s large 
content of nutrients for yeasts, Stingl and Gruber justifi ed the 
usefulness of the soybean for the purposes indicated in the 
patent (Patente).
 The abundant presence of the diastatic ferment in the 
soybean (des diastatischen Fermentes {Enzyms} in der 
Sojabohne) has not heretofore been mentioned by any of 
the investigators in their studies, and the content of various 
sugars in the soybean, caused studies made at that time, 
then interrupted, to be resumed and brought to the general 
attention.
 The diastatic ferment was found to be present to a 
greater extent than in many other leguminous seeds. This 
ferment is said to have a powerful action upon starch, two-
thirds of which it converts into sugar, and one-third into 
dextrin–whereas the enzyme of barley malt gives much less 
glucose and much more dextrin when the quantity of malt 
is small. Stated differently: The authors found a very small 
quantity of starch in the soybean, the formation of which 
they attributed to the very active diastatic ferment.
 As a complete picture of the composition of the soybean, 
Stingl and Gruber found the following:
 Fatty oil (Fettes Oel) 18.5%
 Protein (Eiweiss) 34.8%
 Resin or gum (Harz) 0.8%
 Sugars (Zucker) 12.0%
 Other water-soluble nitrogen-free substances 4.7%
 Pectin-bodies (Pectinkörper) 2.4%
 Cellulose (Cellulose) 10.9%
 Water (Wasser) 11.8%
 Ash (Asche) 5.4%.
 Total 101.5%.
 They also reported the presence of about 2% of a 
mixture of different sugars which could be easily fermented. 
They state that the sugar found in the soybean bears the 
closest resemblance or analogy to lactose. This sugar 
ferments rapidly and entirely in the presence of the yeast of 
beer and gives some glucose.

 As a conclusion to our statements about the soybean 
(Sojabohne), we would like to summarize the most important 
results of our trials in the following sentences:
 1. A very effective diastatic enzyme (diastatisches 
Ferment) is present in the soybean through which the 
soybean exceeds any raw crop that is known thus far with 
regard to saccharifying power (verzuckernde Kraft).
 2. Even if the soybeans are applied in small 
quantities, the diastatic enzyme of the soybean transforms 
approximately two thirds of the converted starch into sugar 
and approximately one third into dextrin. In this ratio, it is 
similar to the diastatic enzyme of raw barley and differs from 
that of the enzyme of barley malt, which forms all the more 
dextrin and all the less sugar, the smaller the amount of malt 
in comparison to the amount of starch upon which it is to 
have an effect.
 3. Soybeans contain only very low quantities of dextrin. 
The extractive substances that are required for dextrin are a 
mixture of different types of sugar which occur in the amount 
of approximately 12% in the soybean and are distinguished 
by easy fermentability (Vergährbarkeit).
 4. The presence of diastatic enzyme with a powerful 
effect may also be considered to be an explanatory reason 
for the low content of starch (Stärkemehl) in the soybean 
and for the occurrence of this starch in such small seeds that 
the largest, as Meissl and Becker indicate, do not reach the 
fraction of rice starch in size.
 Note 1. The conclusion above was translated by Philip 
Isenberg (MM, CT), Long Beach, California.
 Note 2. This is the 2nd earliest document seen (Nov. 
2021) that uses the term “enzyme” in connection with 
soybeans, or that mentions enzymes (diastatic) contained in 
soybean seeds. It is also the earliest document seen (Nov. 
2021) that mentions “pectin” or “pectins” in connection with 
soybeans.
 Note 3. Bielitz (also spelled Bielsko) is a city in south 
Poland in Katowice province, on the Biala River.
 An 1864 gazetteer shows that “Czernowitz” is a 
Kreisstadt [chief town of a district] in Austria-Hungary. 
An 1880 gazetteer gives three spellings for this town, still 
in Austria: Czernowitz, Tschernowitz, or (more correctly) 
Czernowize. It is the capital of Bukowina near the Pruth 
[Prut] River, 146 miles southeast of Lemberg. As of 1998 
the city, whose name is spelled Chernovtsy or Chernivtsi, 
is in the southwestern Ukraine. Address: Laboratorium der 
Staatsgewerbeschule, Bielitz [Bielsko, Poland].

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

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

21. Koenig, Franz Joseph. ed. 1889. Chemische 
Zusammensetzung der menschlichen Nahrungs- und 
Genussmittel. Vol 1. Chemische Zusammensetzung... Ed. 3 
[Chemical composition of human foods and delicacies. Vol. 
1. Chemical composition... 3d ed.]. Berlin: Verlag von Julius 
Springer. 1161 p. See p. 241-42, 595-600, 625, 631-32, 1041. 
See also Vol. 2, 1893. [21 ref. Ger]
• Summary: Summaries of early studies on chemical 
composition of soybean seed and of miso. The long and 
interesting section titled “Commercial sauces and food 
seasonings” (p. 241) is discussed in a separate record.
 A table (p. 389) gives numerical data on the oil from 
various oilseeds, including the soybean: Melting point, 
saponifi cation number, neutral fat (neutralfett), free fatty 
acids, total fatty acids, molecular weight of the fatty 
acids, lecithin, stearic acid from lecithin, phosphorus, 
unsaponifi able components.
 Pages 486-90 give a good review of the literature on 
soybeans, discussing the various types, composition, shoyu 
or soy sauce, koji, Japanese miso, and tofu. A table (p. 489) 
gives the composition of 5 soy products analyzed by Edward 
Kinch: White miso, red miso, fresh tofu, frozen tofu, and 
soybean cake. König notes that some of these foods are 
not suited for the German palate, however E. Wein makes 
several good-tasting dishes from soybeans, used in a soup 
like beans or peas, in a salad like green beans, or cooked 
with potatoes or rice and pureed to resemble the Italian 
‘Polenta’–called ‘Sojenta’ by Haberlandt. The taste of these 
soybean preparations reminds one somewhat of almonds or 
chestnuts. See also soy fl our under “Meal” (Mehl) (p. 625).
 Pages 595-600 give detailed nutritional analyses of 
soybeans based on studies by various authors: Black oblong 
soybeans (based on E. Wein 1881, and Edw. Kinch 1882). 
Yellow soybeans (Anderson, Senff, Fr. Schwackhoefer 
and Joh. Stua, Zulkowski, E. Mach and K. Portele [of 
Versuchs-Station St. Michele, original communication; 
harvested in Tyrol, Austria, in 1877], R. Ulbricht and von 
Koritsánsky [Koritsansky, of Acad. Laborat. of Hungarian 

Altenburg, original communication; harvested in Hungarian 
Altenburg in 1878], E. Wildt [of Vers.-Stat. Posen, original 
communication; harvested in Posen], Schröder-Napagedl, 
Blaskovics, Wein, Weiske, Kinch). Brown soybeans 
(Schwackhoefer, Zulkowski, E. Mach and K. Portele, 
Ulbricht, E. Wein, Schröder, Weiske, Kinch). Black round 
soybeans (Senff, Mach, Wein, Kinch). Other soybeans 
(Caplan, Mach, Wagner, H. Pellet, Carriere, Kinch, Meissl, 
Kellner, Jenkins). Soybeans grown with fertilizer / manure 
(Gedüngte Sojabohnen, E. Wein).
 Page 625 contains one analysis of whole soybean fl our 
(Sojabohnenmehl) conducted in 1882 by C.H. Knorr in 
Heilbronn; the analyst was v. d. Becke und Cosack. This fl our 
contained 10.23% water, 25.69% nitrogenous substances, 
and 18.83% fat, etc.
 Note: This is the earliest document seen (Nov. 2021) 
that uses the word Sojabohnenmehl to refer to whole soybean 
fl our.
 This is the 2nd earliest German-language document seen 
stating that soybeans contain lecithin.
 Pages 631-32 give detailed nutritional analyses of 
soybean products based on studies by various authors: 
Leguminose-Maggi* (18 brands made by Jul. Maggi & Co. 
in Kempthal, Switzerland; sampled from 1885-1888. * = 
Using this name, staple foods are produced in Switzerland 
from legumes and glutinous grain varieties which are to meet 
the various demands with regard to nutritional value, taste, 
speed of preparation, and economical price. As the result 
of a special preparation process, not only is the starch to be 
partially converted into dextrin and sugar, the protein is also 
to be kept soluble. The fat in the fat-rich purees is provided 
to them not through the addition of any animal fats or exotic 
vegetable oils, but rather merely through the adding of very 
fat-rich varieties of beans (soybeans).
 Studies by E. Schumacher-Kopp, M. Wesener [personal 
communication]). Soybean preparation named “miso” (Made 
by Jul. Maggi & Co. in Kempthal; sampled in 1888; Study 
by W. Kisch [personal communication]). Miso (red or white, 
1882; by Edw. Kirch [sic, Kinch]). Tofu (fresh or frozen; E. 
Kirch [sic, Kinch]). Address: Prof. and Head, Agricultural-
Chemical Experiment Station, Muenster in Westphalia, 
Germany (Professor und Vorsteher der Agric.-Chem. 
Versuchsstation Muenster i. W., Germany).

22. Matthews, Charles George; Lott, Francis Edward. 1889. 
The microscope in the brewery and malt-house. London: 
Bemrose & Sons. 198 p. See p. 85, 184-85. Illust. Index.
• Summary: This book is dedicated to Mon. Louis Pasteur. 
In Chapter 6, “The moulds or microscopic fungi,” states (p. 
85): “The only distinct industrial purposes to which mould-
growths are applied, are in connection with this power of 
forming Alcoholic ferments. It appears besides, that moulds 
may give rise to a species of Diastase, as for instance, in the 
preparation of the Japanese ‘Koji,’ made from steamed rice 
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on which a yellow dust–the spores of a fungus–is placed, 
and subsequently allowed to vegetate. ‘Koji’ is capable of 
liquefying gelatinized starch, and setting up a fermentation 
in it, giving rise to a kind of Beer–the Japanese ‘Saké’ Koji 
is also used in breadmaking and as a source of ‘Soy’ [sauce]. 
The mould giving rise to these spores is called Eurotium 
Oryzæ” [Aspergillus oryzae].
 In the Glossary we read: “Eurotium Oryzæ, a mould, the 
spores of which are found in Kôji, the Japanese ferment” (p. 
184).
 “Kôji, macerated rice containing fungus spores, used 
by the Japanese as a ferment in making Saké, and bread; 
also in the manufacture of ‘Soy’” [sauce]. Address: 1. F.C.S. 
[Fellow of the Chemical Society], F.I.C. [Fellow of the Inst. 
of Chemistry], etc.; 2. F.I.C., A.R.S.M., etc. [England].

23. G. [Greshoff, M.?]. 1890. De Soja-boon en hare 
beteekenis als voedingsmiddel voor Nederlandsch-Indie [The 
soybean and its signifi cance as a food for the Netherlands 
Indies]. Tijdschrift voor Land- en Tuinbouw en Boschkultuur 
in Nederlandsch Oost-Indie 5(10):347-56. Jan. 1. [5 ref. Dut]
• Summary: In the Netherlands Indies, the soybean (De 
soja), which is called katjang kadeleh and katjang djepoen, 
plays a very important role in the production of the sauce 
known as ketjap. However real soy sauce (soja) is of 
much greater importance to the Japanese and Chinese. The 
Chinese have carried their tradition of soy sauce usage and 
consumption abroad. The natives of Java use unripe beans, 
whereas the Chinese use well-ripened beans.
 Chemical analyses over recent years have proven the 
superior nutritional value of the soya bean. No other legume 
has given such a favorable analysis. This shows how the 
experience makes the right choice ages before theory had 
its say about such things. It is as if every reputable chemical 
food analyst has to issue their own personal analysis of the 
soya bean in order not to embarrass themselves. According 
to the Japanese Yossyda [Yoshida?], there are 100 varieties 
of soya in cultivation in his homeland. Geerts describes 16 
different kinds in his monograph. Analyses are given of 
several soybean varieties. The fi rst, by Geerts and Dewars 
(Dutch) analyzed 7 varieties: yellow soybeans from Japan 
(Wase-mamé) and China, black soybeans from Japan 
(Kuro-mamé) and China, green soybeans from Japan (Ao-
mame), Nakaté from Japan, a yellow soybean cultivated in 
south Russia. One analysis is given by Meissl and Böcker 
(German), and one by Church (British). Then seven analyses 
by Church are given of other common legumes from India. 
Then follows Church’s analyses of rice, Indian wheat, 
corn / maize (Djagoeng [jagung]), and common sorghum 
(Sorghum vulgare; Djagoeng tjeutriek)–followed by a short 
explanation.
 Experience has shown that in colder climates, the starch 
content of soybeans rises, while the content of other nutrients 
drops. This is why major areas of soybean cultivation (as 

promoted for 15 years by Haberlandt) have been limited to 
central Europe.
 The soybean is said to contain an enzymatic substance 
which rapidly converts starch to sugar, and to which the 
high value of soy sauce is attributed. But tests have yet to 
prove this. Then follows an essay on the caloric value of soy 
compared to other foods, and how to calculate this correctly. 
Church’s methods of determining the nutrient value of foods 
are described as too limited.
 Among vegetable foods, the soybean is very digestible. 
According to the latest research by Ladd, comparing the 
digestibility of various proteins (eiwitstoffen), soybean is 
75% versus 64% for fl our and 54% for grains. Because soya 
is very low in starch, it is a perfect food for diabetics. At a 
recent congress for doctors in Paris, soy bread was promoted 
and given much attention. Prof. Stokvis told the congress 
how a baker named Koehler bakes soy bread and soy cookies 
of high quality.
 The soybean is also appropriate, because of its 
nutritional composition, as a food for children and the sick. 
It is up to an enterprising person to bring it onto the market. 
Also, soy sauce would be a good commercial product if 
manufactured in Europe. But the most important point is 
that soya is an excellent food and, as such, is not given the 
recognition it deserves in the Netherlands Indies. It is an 
inexpensive vegetable meat. It deserves to be cultivated, 
because it can serve as a good, low-cost source of protein 
for a large number of people. It is appropriate for use 
in institutions, orphanages, and the army and navy, and 
deserves experimentation on a large scale. The indigenous 
people of the Netherlands Indies are used to eating the bean 
unripe, and not very well cooked–and they are persistent in 
serving it like this, which has led to the rejection of soy in 
many important circles.

Glycine soja is a very good secondary crop, next to 
rice. There is no need to emphasize this, since the Inspector 
of the Civil Medical Service has brought to the attention 
of the Netherlands Indies government and its offi cials, in 
a very professionally written piece, the advantages of soya 
cultivation.
 “I can’t give you any indications about the basis on 
which the soybean (“katjang kadeleh”) will best thrive. 
There are so many questions concerning the growth and 
function of the so-called root nodules (wortelknolletjes) of 
the Papilionaceae and the microorganisms that live therein. 
It has been determined that these plants, which include the 
soybean (de soja) are capable of creating free nitrogen and 
assimilating it.”
 Note 1. This is the earliest document seen (Oct. 2021) 
concerning soybean root nodules and nitrogen fi xation in the 
Western world. It is also the fi rst to state that soybean root 
nodules create free nitrogen and assimilate it.
 The author closes with the wish that the import of soya 
will prove to be a blessing for Java. [Note 2. This could 
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mean either importation of soybeans from China, or more 
widespread introduction of soybean culture to Java, or import 
from Java to the Netherlands.] For about a year he has been 
trying to bring soy to the attention of the Netherlands, an 
attempt he wants to repeat again under the favorable auspices 
of a small offi cial publication circulated to those who are 
interested.
 Note 3. Paerels 1913 (p. 288) and Kempski 1923 (p. 79) 
both cite F.A. von Stuerler as the author of this article, but at 
the end of the article, the author’s name is written simply as 
“G.” On the same line is written: “B. Nov. 1889.”
 Note 4. This is the earliest Dutch-language document 
seen (Nov. 2021) that has the word “Soja” (or “Soja-boon” 
or “Sojaboon”) in the title.
 Note 5. This is the earliest Dutch-language document 
seen (Dec. 2021) that uses the word eiwitstoffen (or 
eiwitstoff) to refer to proteins in connection with soybeans.

24. Kellner, O[skar Johann]; Mori, Y[ôtarô]; Nagaoka, 
M[uneshige]. 1890. Beitraege zur Kenntniss der 
invertirenden Fermente [Contributions to the knowledge of 
inverting enzymes]. Zeitschrift fuer Physiologische Chemie 
(Hoppe-Seyler’s) 14(3):297-317. [13 ref. Ger]
• Summary: This article contains a long analysis of the role 
of koji and its enzymes (Koji-Ferment) in the fermentation 
process that creates rice wine (saké). The process of making 
koji from spores is described, as well as the quantitative 
changes which take place with the development of the 
mycelium on two substrate (rice or barley) at various 
temperatures. The work of Prof. Atkinson is discussed at 
length.
 On pages 306-08 Kellner gives the results of his 
experiments on the effects of koji extracts on various 
carbohydrates: cane-sugar, milk sugar (lactose), maltose, 
inulin (a tasteless white polysaccharide), and starch. (Note: 
In chemistry, inversion, is the conversion of dextrorotary 
sucrose into a levorotary mixture of glucose and fructose). 
Before the inversion, there is 4.04% reducing sugar, 
expressed as dextrose (optical rotation 20.9º); after the 
inversion there is 7.46% (optical rotation 8.4º). Kellner 
summarizes these results on p. 310 as follows: “From 
our investigations, one can conclude that koji contains a 
powerful inverting ferment [enzyme], which transforms cane 
sugar into dextrose and levulose, maltose into dextrose, and 
starch into dextrin, maltose, and dextrose. However milk 
sugar and probably also inulin are not transformed. Therefore 
the koji enzyme (Koji-Ferment) is entirely different from 
the diastase of malt; it is also probably different from the 
invertin (Invertin = invertase) of beer yeasts, which easily 
inverts cane sugar to dextrin and maltose–according to 
Mr. J. Kjeldahl. Kellner then repeats the experiments on 
carbohydrates using yeast extracts (p. 311-13) and confi rms 
that the latter give different results than koji extracts. He then 
coins the term “Invertase” (p. 313) to refer to the inverting 

enzyme in Eurotium Oryzae Ahlb. (later renamed Aspergillus 
oryzae, the koji mold).
 On p. 316 Kellner explains: In addition, koji is 
frequently used in a mixture with considerable amounts 
of table salt (Kochsalz = NaCl), steamed soybeans, and 
other materials (Stoffen) for the preparation of miso (a food 
{Nahrungsmittel} very widely found throughout Japan) and 
shoyu (a sauce which is also known in Europe); it seems 
to be used here mainly as the carrier of a slow, often years 
long fermentation. “Since miso contains only 6-12% salt 
and shoyu contains about 150-160 grams of salt per liter, 
and since this salt limits the action of soluble ferments, 
we have investigated how the transformation of soluble 
starch takes place through invertase the presence of various 
amounts of salt.” A table (p. 317) shows two experiments. 
The percentage of table salt in the mixture is increased 
from zero to 20% in fi ve or six steps. As the percentage of 
salt increases, the reducing sugar (expressed as dextrose) 
decreases moderately, while the relative activity of the 
invertase decreases dramatically. Fehling’s solution is used in 
the experiment. Address: Japan.

25. Peoria Herald (Illinois). 1891. Japanese whiskey. Feb. 
28. p. 8. Saturday.
• Summary: “The following interesting description of 
Japanese whiskey and its manufacture is an extract from an 
article in the Chicago Herald of recent date. It will be more 
interesting for that [sic] it is said the Peoria distillers will 
enjoy a monopoly of its manufacture in the civilized world.”
 “Delights of this new whiskey: Japanese whiskey, they 
say, will make a man indifferent to dragons or anything 
else. It has been invented by Jokichi Takamine. This young 
Jap is a scientist, and has a new method of fermenting 
alcoholic liquors. The discovery is an important one, and 
may revolutionize the distillation of whiskey. Mr. Takamine 
has patented his new process in Europe and the United 
States, and has engaged such lawyers as Ben Buttersworth 
and Messrs. Hale and Brown. He has also organized the 
Takamine Ferment Company, with a capital stock of 
$1,000,000, which will be increased to $10,000,000 March 
5. This corporation, through its attorney, C.B. Matthews, 
of Cincinnati [Ohio], has just closed a contract with the 
Distillers’ and Cattle Feeders’ Company, of Peoria, Illinois, 
granting to the latter the right to use the patent process.”
 “After several weeks’ trial it has become satisfi ed of the 
value of the Japanese discovery and is to adopt it.
 “The chief value of Mr. Takamine’s new process is that 
in the manufacture of spirits [distilled alcoholic beverages] 
it saves 7 cents on each bushel of corn. The calculation is 
based on the present price of that grain, 50 cents, which is 
about 15 cents higher than the average for ten years past. 
The new process promises, it is said, to support the previous 
methods in the manufacture of liquors, and to produce 
especially a superior quality of high wines [the product of 
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the fi rst distillation in a batch or pot still process]. It is also 
calculated to reduce the cost of labor and fuel and to increase 
the capacity of the machinery now in use. Under the new 
process one tub may be used instead of three, as the old 
method, thus saving two-thirds the present cost of labor, fuel 
and plant investment.
 “Who Mr. Takamine is: Mr. Takamine is the eldest son 
of a distinguished physician at Tokia [Tokio]. At fourteen 
years of age he was sent to Glasgow, Scotland, to receive 
a European education. By birth he belongs in the rank of 
the privileged few who are permitted to talk familiarly to 
the Mikado [emperor of Japan]. He was graduated with 
high honors at Glasgow and removed to London, where he 
completed a post-graduate course, becoming a pupil of Prof. 
Mills. While there he became a member of the London board 
of trade. In 1884 he was sent by the Japanese government as 
commissioner to the Universal Exposition at New Orleans 
[Louisiana]. While there he met one of the belles of that city. 
In due time a wedding occurred. Soon after, the happy couple 
crossed the seas to the groom’s home.
 “They came to Chicago a few weeks ago, and are now 
visiting the bride’s parents, Mr. and Mrs. E.A. Hitch. They 
are accompanied by two young sons. Mr. Takamine is about 
33 years of age, of medium size, prepossessing [attractive 
or appealing], has complete command of the English 
language, and, although quiet and reserved in manner, is 
a delightful companion. He came here to demonstrate the 
practical workings of his theory, and these demonstrations, 
conducted under his direction during several weeks in 
one of the distilleries of the Distillers’ and Cattle Feeders’ 
Company, have abundantly satisfi ed and even delighted the 
businessmen who have examined the operations.
 “What his new process is: The process Mr. Takamine has 
discovered consists principally in the selection of a microbe 
or ferment cells of superior power which can be preserved 
dormant for any length of time, and vitalized and multiplied 
under certain conditions whenever required for use. A 
distinctive feature of the new ferment is that, having done 
away with the use of malt and small grain in conversion, it 
proceeds directly to complete the process of fermentation 
without the use of vinous yeast [yeast associated with wine] 
or any other fermenting agent. Under the old methods the 
yeast would occasionally lose its strength and become 
putrescent. The new process, however, is always able to 
cause a ferment by its powerful diastase.
 “Malt is dried barley containing very little starch, which 
has been exhausted to produce the germ for diastase. The 
malt but slightly contributes to the production of alcohol and 
is far more expensive than corn, costing twice or three times 
as much. In dispensing with malt and substituting corn by the 
use of the new ferment, not only is much cheaper material 
employed, but a much greater proportion of starch secured. 
The gain by substituting corn for malt and small grains is 
estimated to amount to from 7 to 10 cents per bushel. When 

the starch is converted by the rapid power of this ferment 
into sugar, the solution shows by actual test twenty pounds 
to a bushel of corn. as against fourteen pounds by the former 
methods. There is also a resultant production of twenty-one 
and ninety-six one hundredths quarts of spirits to the bushel, 
against nineteen quarts, the maximum quantity obtained in 
any other way.
 “He talks about his discovery: ‘The object of this 
invention,’ Mr. Takamine said the other day, ‘is to ferment 
liquor of greater percentage of alcohol than has hitherto 
been done, and to make it of any desired strength under 20 
per cent of alcohol. Liquors fermented by European yeast 
vinous produce no more than 5 or 6 per cent of alcohol 
for every hundred parts of fermentable liquor. Therefore, 
in the manufacture of whiskey, in order to obtain six parts 
of alcohol ninety-four parts of liquor have to be dealt with 
all through the process. By my new process I produce by 
direct fermentation a liquor containing 15 to 20 per cent of 
alcohol...’”
 “This superior ferment cell, discovered by Takamine, 
is called ‘moyashi’ in the Japanese language. He claims to 
have attained perfect success in preparing moyashi in an 
absolutely pure and healthy condition, far superior to that 
made by the old process, and he can preserve it in this new 
form in a healthy condition for a much longer period than 
heretofore. Moyashi contains a seed which will grow on 
any starch substance in air or water. The germs growing 
in air produce a plant called ‘koji,’ which converts starch 
into sugar and acts as a diastase in place of malt. The same 
plant raised on starch matter under water acts as yeast with 
the exception that the fermentation is three times as strong 
as yeast. It is able to live in a solution which is from 18 
to 20 per cent alcohol, making a ferment termed ‘mote,’ 
which completes fermentation within a period of forty-eight 
hours, a much briefer time than permitted by government 
regulations of seventy-two hours.”
 Note 1. Much of the detailed description of how the 
Takamine process works is summarized from his patent 
applications. Note 2. Line 2 says that this article is “an 
extract from an article in the Chicago Herald of recent date. 
So we tried to fi nd the original article. Elaine Sokolowski, of 
Reference Services, Peoria Public Library (Peoria, Illinois) 
ordered a microfi lm copy of the Chicago Herald. When 
she searched the microfi lm for articles in early 1891 she 
found that the reel started in April 1890 and then had only 
a few scattered issues in 1890, then jumped to 5 May 1891; 
therefore the issue we were trying to fi nd was not included. 
Moreover, most of the fi lm was in very bad condition with 
torn edges. The fi lm came from the Illinois State Library in 
Springfi eld, which usually has the best copies available. We 
decided to give up looking for the original article.
 Note 3. This is the earliest English-language document 
seen (Aug. 2012) in which the word “diastase” (or “diastatic” 
etc.) or the word “moyashi” or the word “koji” is used in 
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connection with Mr. Takamine.

26. Chicago Daily Tribune. 1891. Worth lots of money. 
Jokichi Takamine’s discovery of a process of fermentation. 
Capital stock of the company increased from $1,000,000 
to $10,000,000–The process discovered while the Japan 
was studying chemistry–How it differs from all previous 
methods–Being introduced in this country. March 6. p. 9.
• Summary: “At a meeting of stockholders of the Takamine 
Ferment company held yesterday in the company’s offi ces, 
Room 907 Chamber of Commerce Building [Chicago], the 
capital stock of the company was increased from $1,000 
to $10,000,000. Among the directors present were: George 
T. Burrows, E.V. Hitch, John Waltz, E. Moore, Jokichi 
Takamine, George D. Hart, C.B. Matthews, William 
George Gardner, Dr. M.A. Spencer, and T.B. McFarlan of 
Cincinnati.”
 “Mr. Takamine is the eldest son of a distinguished 
physician of Tokio. He graduated with distinction from the 
University of Edinburgh, Scotland, and afterwards continued 
his post-graduate course in Chemistry applied to the practical 
arts under Prof. Mills, F.R.S., of London, one of the foremost 
chemists of the age. It was while pursuing these studies that 
Takamine discovered the active principle contained in this 
new ferment. In connection with Prof. Mills he conducted 
a series of experiments in the laboratory, extending over 
several years, and upon his return to Japan three years ago 
[i.e., about 1888] made practical tests on a large scale, which 
confi rmed the results of his laboratory work and established 
the commercial value of his discovery.
 In 1884 Mr. Takamine was sent by his Government 
as Commissioner to the World’s Cotton Exposition, held 
in New Orleans [Louisiana], and on his return to Japan 
was appointed Director General of the Patent Offi ce and 
Commissioner of the Technical Department of Agriculture 
and Commerce of Tokio. While in New Orleans he was 
married to Miss Carrie Hitch, one of the belles of that city.
 “Introducing the process: During the last four years he 
has traveled all over the United States and Europe, visiting 
the principal distilleries of those countries with a view to the 
introduction of his new process of fermentation. Takamine is 
a Fellow of the Royal Society of Engineers and a member of 
the Royal Society of Chemists of London.
 “The salient point in the process Mr. Takamine his 
discovered is the selection of a microbe or ferment cell of 
superior power. This microbe of single cell organism is 
produced by a fungus growth on rice, and is termed en masse 
‘moyashi.’ Moyashi contains a seed which will grow on any 
starch substance in air or water. The germs of air growth are 
called ‘Koji,’ and will convert starch into sugar and act as 
a diastase in place of malt. The same plant raised on starch 
matter under water acts as yeast,... It is able to live in a 
solution which is from 18 to 20 per cent alcohol as against 
the usual 4 per cent, making a ferment termed ‘moto,’...”

 “A calculation based on the output of maltsters, brewers, 
distillers, manufacturers of vinegar, and others using 
ferments makes the yearly value of the Takamine discovery 
equivalent to $23,000,000.”

27. Takamine, Jokichi. 1891. Improvements in the 
production of ferments and of fermented alcoholic liquors. 
British Patent 5,700. 8 p. Date of application, 2 April 1891. 
Accepted 17 Oct. 1891.
• Summary: “The object of this invention is to prepare 
active ferment cells, known as Moto and Moyashi, in a 
healthier condition than by the old process, and also to 
preserve moyashi...; and, further, to ferment alcoholic liquors 
of a greater percentage of alcohol than has hitherto been 
done, and of any desired strength under twenty per cent. of 
alcohol.”
 In preparing moyashi by the old process, the semi-
cleaned steamed rice is mixed with ash of a certain before 
adding seed ferment and the subsequent processes. The 
object of adding tree ash is to supply the want of nourishing 
ingredients necessary for the growth of the ferment; but the 
composition of the ashes being variable (differing with the 
different parts of the tree) a healthy growth of ferment could 
not be depended upon.
 “I discovered that the ferment cells grow and fl ourish 
to their highest stage by supplying the proper ingredients 
for their nourishment in proper quantities and proportions.” 
The author lists exactly which chemical ingredients should 
be added in what range of amounts; they include ammonium 
salts, potassium salts, magnesium sulphate, calcium sulphate 
or calcium phosphate, potassium phosphate, potassium 
hydrate or carbonate, etc. The main salts are 22.7% 
potassium sulphate, 20.5% mono-calcic phosphate, 24.4% 
magnesium sulphate, 27.8% tri-sodic phosphate, and 4.6% 
ammonium sulphate.
 “Any grain may be used for cultivating moyashi, but the 
proportions of the ingredients in the above formula may be 
varied somewhat depending upon the particular grain used... 
For rice, the fi rst column of fi gures in the above formula set 
out represent the proper proportions. Corn requires a greater 
proportion of phosphoric acid...”
 Moyashi refers to the koji starter culture. This was 
traditionally “a grain or cereal, with a green mould, and this 
was the form in which it was used both in the manufacture 
of koji and alcoholic liquors.” It was stored in paper bags 
and the green powdery substance on the grain [mold spores] 
was not separated from the substrate. By Takamine’s new 
process, the moyashi is fi rst dried (a desiccating substance 
may be used) at a temperature below 15º Centigrade. “Then 
it is sifted through a fi ne sieve, and the grains separated from 
the green powder, which constitutes the seed ferment cells.
 “The green powder thus prepared is again dried by 
the above process, and is then sealed in an air tight vessel, 
or is mixed with inert, and at the same time hygroscopic 
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substances, such as roasted starch, or anhydrous calcium 
sulphate.” The objects of mixing these ingredients are: “1st. 
To increase the volume so as to be convenient for sprinkling 
over cereals in koji making. 2nd. To keep the ferment cells 
always dry...”
 “Moto (a liquor containing active ferment cells, which is 
used in the process of alcoholic fermentation) in the ordinary 
way, is made by using steamed rice and rice koji...”
 He then describes his new and improved method for 
making koji and moto. “Koji may be made from any grains, 
cereals, or other starch-containing substances, or substances 
which supply the necessary ingredients for the growth of the 
ferment.”
 “Koji has a diastatic power, or the power of converting 
starch into sugar in the process of making alcohol. It may 
be used in combination with malt and the small grains, as 
the latter are now employed, as a diastase in making the 
conversion, but koji possesses the diastatic power or quality 
of making the conversion without the aid of, or combination 
with, malt and the small grains, and it may be used alone, 
without reference to them or either of them.
 “Instead of preserving the koji ferment cells, supported 
upon the gelatinized particles of grain as above stated, the 
mass may, after the ferment cells have been properly treated, 
as set forth, steeped in water for from three to twelve hours... 
the temperature of the water being not over 20º Centigrade, 
and the proportion of water being three times the weight of 
the mass employed.”
 At very end of patent: “By L.W., per F.B.”
 Note 1. Neither the word “enzyme” nor the word 
“Aspergillus” nor the word “spores” are mentioned.
 Note 2. In this process, Takamine describes physical 
separation (by sifting) of the mold spores from their grain 
substrate, but he does not describe isolation of enzymes from 
the substrate or the mold.
 Note 3. This is the earliest patent seen issued to 
Takamine.
 Note 4. At the top of the fi rst page of the patent is 
written: “No. 5700. A.D. 1891.” After the number is the 
British patent seal. On the second line: “Date of Application, 
2nd April, 1891–Accepted, 17th Oct., 1891.” On the third 
line: “Complete Specifi cation.” On the fourth line is the title 
of the patent.
 Note 5. This is the earliest document seen (Feb. 2006) 
indicating that Takamine had an offi ce or residence in 
Chicago. The address given is for an offi ce; it is not clear 
where his wife and family lived from 1890 to 1894. Address: 
Chemist, 25 & 26 Honore Buildings, Chicago, County of 
Cook, Illinois.

28. Takamine, Jokichi. 1891. Improvements in the 
production of alcoholic ferments and of fermented liquids 
thereby. British Patent 17,374. 13 p. Date of application, 12 
Oct. 1891. Accepted 12 Oct. 1892.

• Summary: This patents offers improvements to the author’s 
British Patent 5,700, which was accepted on 17 Oct. 1891. “I 
fi rst proceed to describe my process of preparing, developing 
and manufacturing what I shall term Taka-Moyashi and pure 
Taka-Moyashi.
 “Tané-Koji (or seed koji) or Moyashi, is a term that has 
been heretofore applied to a yellowish green mouldy mass, 
consisting of steamed rice covered by a Mycelial fungus, 
bearing yellowish green spherical cells. This particular 
fungus belongs to the class Aspergillus, and has the property 
of producing both diastase and ferment cells. It has not 
heretofore been designated by any specifi c name, and I call it 
‘Aspergillus Koji.’
 “In preparing Tané-Koji or Moyashi (as above defi ned) 
by the old process, hulled semi-cleaned rice is fi rst steamed 
until the starch cells are opened; it is then mixed with the 
ashes of trees (camelia Japonica and Kashi [oak tree]).” 
Details of the improved process are then given, followed by 
an improved method for making “taka Koji.”
 At very end of patent: “By L.W., per F.B.”
 Note 1. This is the earliest document seen (Nov. 2021) in 
which Mr. Takamine mentions the word Aspergillus (a genus 
of molds / fungi) or the term “Taka-Moyashi” (regardless 
of hyphenation or capitalization) or the term Tané-Koji 
(regardless of hyphenation or capitalization or accents). 
Address: Chemist, 25 & 26 Honore Buildings, Chicago, 
Illinois.

29. Takamine, Jokichi. 1891. Verfahren zur Herstellung von 
Fermenten fuer die Umwandlung von Staerke in Zucker 
und die alkoholische Gaehrung [Process for the preparation 
of enzymes for the conversion of starch into sugars and the 
alcoholic fermentation]. German Patent 79,763. Oct. 22. 7 p. 
Issued 27 Feb. 1895. 7 drawings. [Ger]
• Summary:  See next page. Takamine did this using the 
koji process. However at the upper right of the patent in 
large letters is stamped Gelöscht in German, which means 
“deleted.” Address: Chicago, Illinois, USA.

30. Chicago Daily Tribune. 1891. Koji lessens the cost of 
whiskey: But the retail price will remain 51 cents for one 
drink, 25 for two. Nov. 19. p. 9.
• Summary: “The Manhattan Distillery at Peoria, the fi rst to 
be equipped for the fermentation of spirits by the Takamine 
process, was run on its full capacity yesterday, and to the 
entire satisfaction of the whiskey trust and the company 
controlling the patents... The Manhattan has a capacity of 
2,500 bushels and 12,000 gallons of spirits a day.
 “Under the new process a saving of nearly or quite $1 
is made in the cost of koji, the fermenting agent, over the 
cost of malt or small grain, and the yield from a bushel is 
increased three quarts on an average.
 “The koji is a growth of fungi propagated on the slops 
from distilleries or on any starchy matter... It may be used 
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wherever a diastase or ferment is required.”

31. De Negri, G.; Fabris, G. 1891-1892. [Vegetable oils. Oil 
of Soja hispida (soja bean)]. Annali del Laboratorio Chimico 
Centrale delle Gabelle (Rome). p. 220-256. [Ita]*
• Summary: The Soja hispida is a herbaceous plant of the 
Leguminoseae, indigenous to China and Japan, where the 
seeds are highly valued as a comestible. The seeds contain 
a large quantity of a fermentable sugar, and also a ferment 
(enzyme) similar in its properties to diastase. The oil, present 
in the proportion of 14-18%, can be extracted by pressure 
or by means of ether; it possesses laxative properties, a 
yellowish-brown color and a slight aromatic odor. It readily 
solidifi es, and is intermediate between the siccative (drying) 
and non-siccative oils. Note: This is the earliest document 
seen (Nov. 2021) that uses the word “laxative” in connection 
with soy bean oil. Petit (1888) said soy oil was a “gentle 
purgative” and Smith (1871) noted that soy beans were said 

to be laxative.
 The following physical and chemical constants are 
given for soy oil; they confi rm those obtained by Stingl and 
Morawski (1886):
 Specifi c gravity at 15ºC 0.924.
 Point of solidifi cation 8-15ºC.
 Point of fusion of the fatty acids 27-29ºC.
 Point of solidifi cation of the fatty acids 23-25ºC.
 Maumené test (temperature rise) 59ºC.
 Iodine number 121.3.
 Iodine number of the fatty acids 122. Saponifi cation 
number 192.5.
 The oil gives, with Hauchecorne’s reagent, a dirty 
white coloration in the cold, but deep orange when heated; 
with Brulle’s reagent a deep orange; but no coloration with 
Bechi’s reagent.

32. North American (The) (Philadelphia, Pennsylvania). 
1894. The International Takamine Co. It is incorporated with 
a capital stock of $5,000,000. Aug. 18. p. 5, col. 5.7.
• Summary: “Springfi eld, Illinois, August 17.–The 
International Takamine Company, Chicago, with a capital 
stock of $5,000,000, was incorporated yesterday. The 
incorporators are Jakishe [sic, Jokichi] Takamine, Mary B. 
Hitch and E.V. Hitch. The company has been organized to 
control through Europe a new process in the manufacture of 
fermented liquors, beers, vinegars, yeast and other diastatic 
substances. The process is comparatively new, having been 
introduced into the United States about three years ago by 
the inventor, Jakishe Takamine. He is at the head of the 
Takamine Ferment Company that controls the right of the 
use of the invention in this country.
 “About three months ago the Whisky Trust adopted the 
process and purchased the exclusive rights for its use in the 
manufacture of its product in the United States.”

33. Takamine, Jokichi. 1894. Preparation and making 
fermented alcoholic liquors. U.S. Patent 0,525,819. Sept. 11. 
4 p. Application fi led 17 June 1891.
• Summary: The author has “secured patents in foreign 
countries as follows: Canada, Nos. 37,961 and 37,962, dated 
December 12, 1891; Belgium, No. 94,522, dated April 14, 
1891, and No. 96,937, dated October 24, 1891; France, 
No. 214,033, dated April 13, 1891, and No. 216,840, dated 
October 19, 1891; Austria-Hungary, No. 40,399, dated 
July 2, 1892, and No. 16,519, dated September 28, 1892; 
and Great Britain, No. 5,700, dated April 2, 1891, and No. 
17,374, dated October 12, 1891.”
 “In describing my invention I shall apply the term ‘tane-
koji’ or ‘moyashi’ to a mass of steamed rice permeated with 
matured or ripe microscopic mycelial fungus, Eurotium 
oryzæ (Ahlburg), which was sown on steamed rice and 
developed to a certain stage acquires both diastatic and 
fermenting properties. It has a yellowish moldy appearance.”
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 “I shall apply the generic term ‘taka-moyashi’ to a 
mass of nourishing substances such as brans of cereals or 
other substances, fertilized by a defi ned artifi cial compound 
and containing fully matured or ripe microscopic mycelial 
fungi, such as the species Eurotium oryzæ (Ahlburg), genus 
Aspergillus, and the genera Mucor and Penicillium having 
diastatic and fermenting properties.” Address: Chicago, 
Illinois; Citizen of Japan.

34. Takamine, Jokichi. 1894. Preparing and making moto. 
U.S. Patent 0,525,821. Sept. 11. 4 p. Application fi led 18 
June 1891.
• Summary: The author has developed a new process for 
making moto (the basis of sake), which he calls “taka-moto.” 
It is a “liquor containing alcoholic ferment cells, developed 
and multiplied in suitable nourishing solution, and similar 
to the substance known as moto, for use in the arts, in a 
healthier, and of longer keeping qualities, more active and 
concentrated condition; and to mature the same in a shorter 
period, and more economically, than by the old process of 
making moto.”
 “Taka-moto corresponds to the article known as yeast 
in its use in the arts, such as alcoholic fermentation, bread 
making, &c.”
 At very end of patent: “Witnesses: E.V. Hitch, E. 
Moone.” Address: Chicago, Cook County, Illinois; Citizen of 
Japan.

35. Takamine, Jokichi. 1894. Process of making diastatic 
enzyme. U.S. Patent 0,525,823. Sept. 11. 4 p. Application 
fi led 23 Feb. 1894.
• Summary: “The object of this invention is to prepare 
and manufacture diastatic enzyme, or soluble ferment 
in a concentrated form which possesses the power of 
transforming starch into sugar for use in various industries, 
by a process not hitherto practiced, and in a very economical 
and practical manner.”
 “For the purpose of my invention, I use the microscopic 
fungus, Eurotium oryzæ, with the best results, but other fungi 
belonging to the genus Aspergillus, and to the genera Mucor, 
and Penicillium may also be used. I use as the raw material 
on which to grow the fungus, the comminuted or broken 
grains of cereals from which the greater part of starchy 
matter has been removed. The reason why I use this branny 
part of grain is, that they not only are materials practically 
and economically suited for the purpose of my invention, 
but they also have the following merits, viz: First. Being of 
a loose and coarse nature, they afford a large surface for the 
growth of the fungus, and a ready access of air, one of the 
necessary conditions to its growth. Second. Being rich in 
albuminoids and phosphates, they supply the most necessary 
ingredients for the production of the enzyme. Third. They 
contain a large percentage of woody fi ber, which renders 
their use of special advantage in the process of extraction, as 

described below. Fourth. They are cheap and abundant, and 
in constant supply at all seasons of the year.
 “In carrying out my invention the bran is fi rst moistened 
with water, so as to have from thirty to fi fty per cent of 
moisture.”
 “From the dried or undried mass thus obtained, the 
diastatic enzyme is extracted by treating the same with water 
or water mixed with alcohol.”
 At very end of patent: “Witnesses: M.I. Cavanagh, S.E. 
Darby.”
 Note 1. This is the earliest English-language document 
seen (Aug. 2012) that uses the word “enzyme” (or 
“enzymes”) in connection with koji or soy, or with the 
word “enzyme” in the title in this connection. According to 
Webster’s Dictionary the word “enzyme” was fi rst used in 
English in about 1881.
 Note 2. This is the earliest English-language document 
seen (June 2012) in which Jokichi Takamine uses the word 
“enzyme” (or “enzymes”).
 Note 2. The Deerland Enzymes website (www.deerland-
enzymes.com) says of this patent: “It was the fi rst patent 
on a microbial enzyme in the USA. Further Takamine 
recognized that the diastatic properties of the Aspergillus 
enzyme had potential medical applications and he licensed 
his enzyme preparation to Parke, Davis & Company of 
Detroit, Michigan, under the brand name ‘Taka-diastase.’ 
Parke-Davis aggressively marketed it as a digestive aid for 
the treatment of dyspepsia said to be due to the incomplete 
digestion of starch. Takadiastase was enormously successful 
and Takamine became a consultant to the company. With 
Parke, Davis as his patron, he moved his family to New York 
and established an independent laboratory on East 103rd 
Street in Manhattan” [New York]. Address: Peoria, Peoria 
County, Illinois; Citizen of Japan.

36. Takamine, Jokichi. 1894. Preparing and making taka-
koji. U.S. Patent 0,525,820. Sept. 11. 5 p. Application fi led 
23 Feb. 1894.
• Summary: Describes a new process for making diastase 
[an enzyme] using improvements on the Japanese koji 
process. “Be it known that I, Jokichi Takamine, a subject 
of the Emperor of Japan, residing at Chicago, in the county 
of Cook and State of Illinois, have invented a new and 
useful Improvement in preparing and Making Taka-Koji...” 
The author has obtained foreign patents on this process 
in Canada, Belgium, France, Austria-Hungary, and Great 
Britain; each is listed.
 “The object of my invention is to manufacture and 
develop mold fungi in form of taka-koji, possessing the 
properties of diastase and containing also ferment cells, for 
use in the arts such as alcoholic fermentation, beer brewing, 
yeast making, glucose making, &c., in a more active and 
appropriate, effi cient and concentrated condition and more 
economically than by the old process of making ordinary 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   34

© Copyright Soyinfo Center 2021

Japanese koji.”
 Note: This is the earliest English-language document 
seen (Aug. 2012) in which Takamine uses the term 
“taka-koji” or “tane-koji” (regardless of hyphenation or 
capitalization).
 After defi ning the term “tane-koji” or “moyashi,” he 
describes very precisely the current conventional method 
of making koji in Japan. He then points out six “defects” 
with this process which are remedied by his patent. He 
uses broken grains and especially wheat bran, instead of 
the traditional whole rice, on which to grow his koji mold. 
He says the only fungus used to make koji in Japan is 
Eurotium oryzae (Ahlburg). Takamine calls his koji “taka-
koji,” which he describes as a “ferment.” Inasmuch as taka-
koji “possesses two distinct properties, namely diastatic 
property or the property of converting starch into sugar, 
and fermenting property, it is exceedingly important from 
an economic stand-point to separate these two properties 
from the taka-koji, and also from each other, a separation 
that has never before been successfully accomplished on 
a commercial scale. The object of this separation is to 
produce without waste each property by itself so that when 
conversion is desired the ferment property is not wasted as 
in the old process of using ordinary Japanese koji. On the 
other hand, when fermentation is desired, only the ferment 
property of the taka-koji may be employed without waste 
of the diastatic property. This I consider a most important 
feature of my invention for where a conversion is desired 
a purer product is obtained... This separation may be 
accomplished in any one of several ways. For instance, the 
dry taka-koji may be separated by sifting through a sieve 
or otherwise, into two parts, one, containing in the form of 
a fi ne powder, the ferment cells possessing the fermenting 
property, and the other part the comminuted or broken 
grains or brans, which contain the diastatic properties 
of the taka-koji, and from which, said diastatic property 
may be separated or extracted with water.” “I Propose to 
apply the term ‘taka-koji diastase’ to the diastatic property 
when separated out, and the term ‘taka-koji ferment’ to the 
ferment portion when separated.” The taka-koji diastase is 
a yellowish-brown liquid. While “possessing in a powerful 
degree the property of converting gelatinized starch into 
sugar, it differs from malt extract in the remarkable fact 
discovered by myself that it does not give the Lintner’s 
characteristic reaction of malt diastase of an intense blue 
color when treated with the tincture of guaiacum mixed with 
hydrogen peroxide; but instead thereof it gives a slightly 
milky coloration when so treated.”
 At very end of patent: “Witnesses: E.V. Hitch, E. 
Moone.”
 Note: Neither the word “enzyme” nor the word 
“enzymes” is used in this patent. Address: Chicago, Cook 
County, Illinois; Citizen of Japan.

37. Takamine, Jokichi. 1894. Alcohol-ferment mash. U.S. 
Patent 0,525,825. Sept. 11. 2 p. Application fi led 23 July 
1892. [1 ref]
• Summary: “The object of my invention is to prepare an 
alcoholic ferment mash for developing active alcoholic 
ferment cells possessing fermenting properties similar to 
but more effective than those of the substance commonly 
known as yeast mash for use in the arts, in a more effective 
condition and more economically than by the old process of 
making yeast mash.
 “In the old process of making yeast mash ground rye, 
&c., and ground malt are heated with water to a proper 
temperature and consistency, and yeast then added for 
multiplication.
 “In my process of preparing alcoholic ferment mash I 
use brans of different cereals, including shorts, middlings, 
&c., (which are cheaper and more effi cient than whole 
or comminuted grains of cereals) and taka-koji or taka-
koji diastase, thus enriching the mass with nitrogenous 
ingredients, or ferment cell-forming ingredients to an extent 
of from four to six times, and with comparatively small but 
suffi cient quantity of saccharine matter.”
 At very end of patent: “Witnesses: E.V. Hitch, S.R. 
Yamada.” Address: Peoria, Peoria County, Illinois; Citizen of 
Japan.

38. Takamine, Jokichi. 1894. Means for and method 
of converting starchy material into sugar. U.S. Patent 
0,525,971. Sept. 11. 2 p. Application fi led 24 March 1892.
• Summary: “I employ the term taka-koji to designate a mass 
of comminuted or broken grains of cereals, upon which and 
throughout which is grown and developed to a certain extent 
a fungus growth, possessing both diastatic and fermenting 
properties.
 “I employ the term taka-koji diastase to designate the 
solution or extract obtained by dissolving out from taka-koji 
with water, the diastatic property thereof.”
 Note: Takamine plans to use koji or the diastase 
produced by koji to convert wheat bran, shorts, or middlings 
into alcohol, especially whiskey. Address: Chicago, Cook 
County, Illinois; Citizen of Japan.

39. Takamine, Jokichi. 1894. Preparing and making taka-
moyashi. U.S. Patent 0,525,822. Sept. 11. 4 p. Application 
fi led 18 June 1891. [10 ref]
• Summary: This is a “Specifi cation forming part of Letters 
Patent No. 525,822, dated September 11, 1894.”
 “I... have invented a new and useful Improvement 
in Preparing and Making Taka-Moyashi, of which the 
following is a specifi cation, and for which the following 
is a specifi cation, and for which I have secured patents in 
foreign countries as follows: Canada, Nos. 37961 and 37962, 
dated December 12, 1891; Belgium, No. 49,522, dated April 
14, 1891, and No. 96,397, dated October 24, 1891; France, 
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No. 214,033, dated April 13, 1891, and No. 216,840, dated 
October 19, 1891; Austria-Hungary, No. 40,399, dated July 
2, 1892 and No. 16,519 dated September 28, 1892, and Great 
Britain, No. 5,700, dated April 2, 1891, and No. 17,374, 
dated October 12, 1891.”
 “Tane-koji (or seed koji) or moyashi is a term that has 
been heretofore applied to a yellowish green moldy mass, 
consisting of steamed rice covered with a microscopical 
mycelial fungus (Eurotium oryzae, Ahlburg), which sown on 
steamed rice and developed to a certain stage, produces both 
diastatic and fermenting properties. It has a yellowish green 
moldy appearance. Sometimes, though rarely, the yellowish 
green powder shaken off from the above mentioned mass is 
also called tane-koji.
 “In preparing tane-koji or moyashi (as above defi ned) 
by the old process, hulled semi-cleaned rice is fi rst steamed 
until the starch cells are open. It is then mixed with the ashes 
of trees. The rice thus mixed with tree ashes is thoroughly 
mixed with a proper quantity of tane-koji or moyashi at a 
temperature of from 20º to 30º centigrade, and bedded up 
and allowed to remain for from twenty-four to thirty-six 
hours, when it is divided into small portions and placed in 
trays and kept under proper manipulation, temperature and 
humidity, until the fungus is abundantly reproduced and 
suffi ciently matured. The yellowish green moldy substance 
thus obtained is the tane koji or moyashi of commerce. For 
transportation this article is simply placed in paper bags and 
for preservation it is kept in a cold dry place in paper bags 
and sealed pots.”
 Takamine then lists four objections and disadvantages of 
the old process, including: (1) The composition of tree ashes 
is variable, “varying even with the different parts of the same 
tree.” (2) “Tree ashes are wholly defi cient in nitrogenous 
substances, which are the most essential for the healthy and 
abundant growth of the fungus...” (3) Tane-koji is grown 
only on rice and the only fungus used has been Eurotium 
oryzae (Ahlburg). (4) During preservation and transportation, 
the moisture in the article and that absorbed from the 
surrounding air cause it to decay / spoil, making it unfi t for 
use.
 Takamine then explains how he has solved each of these 
problems.
 At very end of patent: “Witnesses: E.V. Hitch, E. 
Moone.” Address: Chicago, Illinois; A subject of the 
Emperor of Japan.

40. Takamine, Jokichi. 1894. Verfahren zur Herstellung eines 
diastatischen Enzyms bzw. einer Enzymmischung [Process 
for producing a diastatic enzyme or an enzyme mixture]. 
German Patent 90,463. Sept. 11. 3 p. Issued 19 Jan. 1897. [1 
ref. Ger]
• Summary: Takamine did this using the koji process. 
However at the top left of the patent in large letters is 
stamped Gelöscht in German, which means “deleted.” 

Address: Peoria, Illinois; citizen of Japan.

41. Takamine, Jokichi. 1894. Verfahrung zur Herstellung von 
Maische bzw. [beziehungsweise] Wuerze mittels Taka-Koji 
und zur Zuechtung alkoholischer Gaehrungszellen [Process 
for the production of mash, especially a seasoning using 
Taka-Koji and the breeding of alcoholic fermentation cells]. 
German Patent 84,588. Sept. 11. 2 p. Issued 6 Jan. 1896. 
[Ger]
• Summary: Mentions Taka-Koji, and Taka-Koji Diastase. 
Address: Peoria, Illinois.

42. Takamine, Jokichi. 1894. Verfahrung zur Verzuckerung 
staerkhaltigen Materials [Process for saccharifi cation of 
starch-containing materials]. German Patent 90,464. Sept. 
11. 2 p. Issued 18 Jan. 1897. [1 ref. Ger]
• Summary: Saccharifi cation is the process of breaking a 
complex carbohydrate (such as starch) into simple sugars. 
Takamine did this using the koji process. Address: Peoria, 
Illinois; citizen of Japan.

43. Takamine, Jokichi. 1894. Crystallized diastase from 
Eurotium oryzae. Country Brewer’s Gazette. Dec. 20. p. 316. 
*
• Summary: In German, this article is cited in Jahresbericht 
über die Fortschritte in der Lehre von den Gährungs-
Organismen, Volume 5 (p. 307) as Krystallisirte Diastase 
aus Eurotium Oryzae.
 The Country Brewer’s Gazette is not held by the Library 
of Congress, but it is held by the British National Library, so 
it may well have been published in the United Kingdom.

44. Daily Picayune (New Orleans, Louisiana). 1895. A new 
method of preparing diastase,... Jan. 10. p. 4, col. 5.5.
• Summary: “... the ferment which produces malting, and 
some other substances, has been discovered by Jokichi 
Takamine, a Japanese who studied at Glasgow and Tokio 
Universities. By cultivating eurotium oryzae, a mushroom 
growth on wheat bran, he has found that at an early stage 
it bears on its roots minute crystals of diastase, while the 
unripe spores contain a powerful ferment. By washing the 
bran and crystallizing the solution he produces diastase of 
considerable purity in commercial quantities...”

45. Kellner, O.J. 1895. Ueber die Bereitung von Sake, 
Shoyu, und Miso [On the preparation of sake, shoyu, and 
miso]. Chemiker-Zeitung 19(6):97-98; 19(7):120-21. Jan. 19. 
[6 ref. Ger]
• Summary: The fi rst installment of this article gives details 
on the production of sake in Japan. The process can be 
divided into 4 steps: The production of a diastatic ferment 
(koji), the culturing of the yeast (Hefezüchtung), the main 
fermentation, and separation of the fermented liquid (sake). 
A detailed description is given of the preparation of both 
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koji starter (the ash of camellia wood is used) and koji. The 
koji, make in koji cellars, contains a very powerful, inverting 
ferment (ein sehr kräftiges, invertirendes Ferment), whose 
effect goes further than the diastase of malt. The fi nished 
sake, which contains 11-14% alcohol, is consumed hot. 
Sake makers in Japan, like beer makers in earlier times in 
Germany, are very conservative and will hardly allow the 
introduction of a thermometer into their operations.
 Shoyu or “Bohnen-Sauce” is called Soja or Shoja in 
Germany. About one-fourth of the wheat is fi nely pulverized. 
It is fermented in vats for various times ranging from 8 
months to 5 years. Then the liquid is pressed out in cotton 
sacks. Finally the press-cake is mixed with salt water, and 
re-pressed to yield a lower quality product. The fi nished 
product consists of a mixture of soy sauces of different ages 
to improve the fl avor and aroma. The best soy sauce is made 
from equal parts of 3-year and 5-year soy sauce. The press-
cake is used for fertilizer.
 A nutritional analysis of shoyu is given. Its relative 
density ranges from 1.182 to 1.193. In 1888-89 in Japan 
10,634 shoyu plants produced 1.3 million koku [1 koku = 
180 liters or 47.6 gallons, so 1.3 million koku = 234 million 
liters or 61.88 million gallons]. Per capita consumption was 
about 5.5 liters per year.
 Concerning miso, the author discusses rice miso fi rst, 
then barley miso, implying that the former is more widely 
used. He notes that miso can be made in only 4 days by 
incubating it hot. He then gives nutritional analyses of 5 
types of miso that he made in 1889. “According to my 
estimation, at least 30 million kg, over half of the yearly 
soybean harvest, is used in miso production... Those 
soybeans that are not used for shoyu and miso production, 
serve largely for the production of tofu (Bohnenkäse).” The 
tofu is coagulated with a solution obtained from sea salt that 
is rich in magnesium chloride [i.e. nigari]. Address: Privy 
Councillor (Hofrath), Japan.

46. Wehmer, Carl. 1895. Aspergillus oryzae, der Pilz der 
japanischen Saké-Brauerei [Aspergillus oryzae, the fungus 
of Japanese sake breweries]. Zentralblatt fuer Bakteriologie. 
Series 2. 1(4/5):150-60. Feb. 23; 1(6):209-20. March 11. [40 
ref. Ger]
• Summary: The fi rst detailed description of Aspergillus 
oryzae. This 23-page article is too long to translate and the 
microbiological vocabulary also makes it hard to translate, so 
we will render only the fi rst 1½ pages into English.
 Among the few mycelial fungi (Mycelpilzen) of 
technical signifi cance, Aspergillus oryzae, which was 
mentioned in German journals for the fi rst time around 
twenty years ago, has taken on a leading rank. As an effective 
component of koji grains (Kojikörner), it is well known 
that in Japan, it forms the important aid for an industry that 
is based on rice processing, with which it plays the same 
role as is exercised with us in brewing by barley malt. Thus 

its signifi cance for the Japanese fermentation industry has 
been suffi ciently indicated, but on the other hand it is also 
suggested that the designation that is occasionally applied 
to it at times as “Japanese yeast” is not completely correct 
to the extent that it is not a creator of, for instance, alcohol 
but rather one of [the enzyme] diastase. And therefore, it 
does not give rise to the actual fermentation process, but 
rather only prepares it by converting the starch of the rice 
grain into sugar. At least, information that deviates from this 
has not yet been proven. If we leave out of consideration 
some other less powerful species that convert starch into 
sugar (verzuckernd), then as a producer of a very effective 
diastase, it consequently ranks right alongside Amylomyces 
rouxii which likewise has been made use of industrially for a 
long time, or even better Mucor amylomyces Rouxii (Calm.) 
Eijkm., that essential component of the so-called “Chinese 
yeast” which only became known in the past few years.
 (Footnote 1: Eijkman, “Mikrobiologisches über die 
Arrakfabrikation in Batavia” [“The Microbiological Element 
of the Production of Arrack in Batavia”], (this Centralblatt, 
vol. XVI, 1894, no. 3, p. 101). Calmette had previously 
designated the fungus as Amylomyces Rouxii. (“La levure 
chinoise” [“Chinese Yeast”] in Ann. de l’Institut Pasteur. 
T. VI.)–Incidentally, as a result of the just published work 
by Went and Prinsen Geerlings, our knowledge of these 
Mucorinae (Mucorineen) experienced another substantial 
expansion (“Beobachtungen über die Hefearten und 
zuckerbildenden Pilze der Arakfabrikation” [“Observations 
on Yeast Species and Sugar-forming Fungi in Arrack 
Production”] in Verhandeling d. koninkl. Akademie v. 
Wetensch. te Amsterdam, II. Ser. 2. No. 2. With four tables. 
Amsterdam 1895)–subsequent remark.)
 And it is not without any interest to see how for 
centuries, very particular fungi have been constantly 
cultivated and exploited industrially to a comprehensive 
degree by East Asian peoples without any more detailed 
knowledge of them and their effect.
 “We already have very detailed information about the 
saké (rice wine) brewery (1) and thus it is not diffi cult to 
get a more precise picture of it. A shorter description by 
Hoffmann (2) that is usually overlooked in the literature is 
followed by the detailed account by Korschelt (3) which, as a 
result of going into numerous noteworthy particularities, may 
command further interest. Several years later, Atkinson (4) 
also provided at the same time not only his own experiments, 
but also a more precise description of this Japanese industry 
about which, however, it may only briefl y be remarked–as it 
lies outside the framework of our work–that it is essentially 
based upon a transformation from starch into sugar of 
previously steamed rice by means of our Aspergillus and 
the subsequent fermentation of the liquids that contain 
sugar by means of species of yeast that apparently arrive 
spontaneously...
 Note: Translated by Philip Isenberg (MM, CT), Long 
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Beach, California. Address: Adjunct Professor at the Hanover 
Technical College (Privatdozenten an der Technischen 
Hochschule, Hannover).

47. Parke, Davis & Company. 1895. Taka-Diastase: An 
isolated ferment in powdered form for the treatment of 
amylaceous dyspepsia (Ad). Therapeutic Notes (Parke, 
Davis & Co., Detroit, Michigan) 2(2):First unnumbered page 
at front of issue. July.
• Summary: This full-page ad, printed with black ink 
on a bright red background, begins: “One of the most 
important needs of the materia medica for years has been 
the possession of a concentrated diastatic ferment [enzyme] 
which should afford an effi cacious means of combating 
amylaceous dyspepsia. In Taka-Diastase we present on a 
practical scale for the fi rst time in the history of pharmacy, 
such a product.”
 “Superior to malt extract:
 “1. Taka-Diastase will convert at least 100 times its 
weight of dry starch. The best malt extract will not convert 
more than fi ve times its weight under same conditions.
 “2. Taka-Diastase is absolutely permanent. All malt 
extracts deteriorate with age.
 “3. Taka-Diastase is in powdered form, dose from 1 to 5 
grains. Malt extracts contain a preponderance of foreign inert 
matters, necessitating large doses.
 “4. Taka-Diastase is free from sugar. Malt extracts are 
heavily loaded with sugar and are apt to exaggerate already 
present pathological conditions.
 “5. Taka-Diastase is perfectly soluble, and is compatible 
with other medicaments in neutral or slightly alkaline media. 
Malt extracts, owing to their viscosity, are diffi cult to handle 
and to incorporate with other ingredients in prescriptions.
 “6. Taka-Diastase is economical, owing to its small 
dosage. Necessarily large dosage renders malt extracts 
expensive in comparison.
 “Correspondence upon this subject is respectfully 
solicited.”
 Note: This is the earliest document seen (Nov. 2021) 
showing that Parke, Davis & Co. was marketing [and almost 
certainly manufacturing] Taka-Diastase. Address: Detroit, 
Michigan.

48. Lascar, Ferdinand. 1895. Taka Diastase. American 
Druggist and Pharmaceutical Record 27(3):74-75. Aug. 10. 
Whole No. 332.
• Summary: “Conversion of starch into sugar: The changing 
of amylaceous food into dextrose and maltone is the 
beginning of digestion. All will have observed that bread, 
crackers or potatoes, not being sweet in themselves, very 
soon become so when masticated and thoroughly mixed with 
saliva in the mouth, and that their taste becomes sweeter 
the longer it is continued. This sweet taste is due to the 
conversion of the hydrated starch by the action of the saliva 

upon it, the saliva containing an enzyme called ptyalin, 
which, by its presence splits up the starch into soluble 
products...”
 “The avoiding of all undue heat in preparing diastase 
may be one of the reasons why the diastase which is now 
manufactured by Parke, Davis & Co., under Mr. Takamine’s 
discoveries, is so perfect in its action in converting starch 
into maltose and dextrose.”
 “That the new diastase is destined to become a favorite 
with the profession I have no doubt, having acquainted 
myself with its potency in converting starch in a minimum 
of time into a form ready for absorption by the system, and 
I think it will be found the very remedy for which we have 
waited so long.”

49. Thompson, William Gilman. 1895. Practical dietetics: 
With special reference to diet in disease. New York, NY: D. 
Appleton & Co.; London: Henry Kimpton. xxii + 802 p. See 
p. 135, 656. Illust. Index. 24 cm.
• Summary: The chapter titled “Vegetable Foods” states (p. 
135): “Soya bread is made from an oily pea which grows in 
China and Japan, and is used sometimes by diabetics, for it 
contains over one third part gluten and but 1.17 per cent of 
glucose.”
 In the chapter on “Diseases especially infl uenced by 
diet” (p. 599+), in the section on “Diabetes mellitus” is a 
subsection titled “Dietetic treatment.” Under “Substitutes 
for bread” we read (p. 654) that there are fi ve breads made 
from fl our especially prepared for diabetics: Gluten bread, 
bran bread, almond bread, inulin bread, and soya bread. The 
passage on “Soya bread” (p. 656-57) states: “A meal [fl our] 
is made from the fruit of the Soya hispida, a bean which 
is grown in China and Japan and also raised in Austria. It 
is very rich in proteid. It has a peculiar taste and holds a 
purgative oil.
 “The published percentage compositions of the more 
important ingredients of soya bread is as follows: Water, 
proteids, fats, starch and sugar, phosphoric acid.
 “Soya bread is nutritious on account of the large 
percentage of fat which it contains, but according to an 
analysis made by an expert chemist it contains more 
carbohydrates than it is advertised to hold. This, in fact, is 
true of all the breads and biscuits made of substitutes for 
fl our. Prof. Leeds says that some breads which are falsely 
called gluten breads contain from 50 to 75 per cent of 
carbohydrates, and hence they are unreliable and deceptive.”
 Also discusses: Vegetarianism (p. 28-30). Wheat bran 
and gluten (p. 120-21). Gluten bread (p. 128-29). Prepared 
farinaceous foods, incl. Liebig’s Foods, Nestlé’s Food, 
Gerber’s Food (p. 130-33). Diastase and malt extracts (p. 
142-43. “Diastase is a vegetable ferment [enzyme]...”). 
The chief vegetable proteids and a “purely vegetable diet” 
(p. 143-45). Erbstwurst or pea sausage (p. 146-47; “It 
was invented in 1870 by a cook named Grünberg, and the 
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German Government bought the secret of its preparation. 
It is a cooked food composed of pea meal mixed with fat 
pork and salt, so treated as to prevent the decay of legumin.” 
Highly nutritious, it is rich in nitrogenous [protein] and 
starchy material, and the fat provides energy, but it often 
produces fl atulence and diarrhea. Erbstwurst may be 
quickly made into soups. It was used by the German army 
in the Franco-Prussian War, and was known as the “iron 
ration.”) Peanuts and peanut fl our (p. 172). Oleomargarine 
and Butterine (p. 176-77). Peanut oil (p. 179. “Peanut oil 
is used to some extent in this country, like cotton-seed oil, 
mainly to adulterate or imitate olive oil, which is much more 
expensive”). Adulteration of coffee (with chicory, beans, or 
peanuts) and coffee substitutes (from wheat, rye, or oatmeal 
to which butter is added) (p. 200-01). Food preservation and 
ferments (p. 253). Vegetarian diets (p. 296-97). Digestion of 
proteids in the stomach (incl. gluten and vegetable casein, 
p. 325). Artifi cial digestion, using scientifi cally prepared 
digestive ferments or enzymes (p. 329-35): “To physiologists 
we are indebted for the discovery and development of the 
scientifi c preparation of digestive ferments of enzymes and 
the predigestion of food outside the body. The composition 
of the various digestive ferments and their action in general 
have been understood for a long time, but it is only within 
the last two or three decades that the use of these organic 
bodies has been made practicable on a large scale for 
rendering food more digestible or assimilable by invalids.”
 “The different ferments which can be used for increasing 
the activity of digestion within the body or for partially 
digested foods outside of the body are principally diastase, 
pepsin, and extracts of pancreatic juice, which are usually 
called pancreatin, and which are compounds of several 
substances. Besides these there are several vegetable 
ferments, such as papain from the American papaw, and 
ferments are present in the juice of the pineapple, and the 
century plant or agave.
 “Predigestion of starches: There are a variety of 
ferments which have the power of converting starch into 
dextrin and sugar. They are ptyalin in the saliva, amylopsin 
[an amylase] in the pancreatic juice, diastase, a ferment in 
the intestinal juice, and the substances inulin and lichenin... 
Mucin and certain gums are also amylolytic. Of these 
different ferments, the one which is found to be of most 
practical service for predigestion is diastase. The action of 
the diastase of malt resembles that of the ptyalin of saliva 
and the amylopsin of pancreatic juice, which alter starches 
into dextrin and maltose.” “Ground malt itself possesses even 
stronger digestive action upon starches than malt extracts.” 
“For manufacturing malted foods the wheat or barley fl our 
should be baked in order to rupture the starch granules and 
make them more soluble.”
 “Predigestion of proteids: The digestion of proteids 
may be accomplished either within the body by prescribing 
pepsin and hydrochloric acid, or without the body by use 

of the same agents, or, as is more often done at present, 
by pancreatinisation. Pepsin was among the fi rst digestive 
ferments to be isolated and employed for artifi cial 
fermentation. This ferment differs from diastase in the 
fact that it is capable of continuing its digestive functional 
activity within the body, and it is therefore frequently 
prescribed in cases of defi cient gastric secretion, to be taken 
with the meals, or immediately after, as a powder or in 
solution. The action of pepsin is confi ned to the conversion 
of albuminous food, and it requires an acid reaction.” A table 
(p. 332) shows the relative digestive power of 6 commercial 
products as reported by Prof. Chittenden on 16 Feb. 1889; 
Parke, Davis & Co.’s Pepsinum Purum in Lamellis was 
found to be best. “Pancreatin is the name of a complex 
fermentative body derived from extracting the pancreatic 
gland.” It is “a powerful digestive agent and, on the whole, 
more serviceable for the predigestion of food than any of 
the other ferments. It contains both trypsin and amylopsin. 
This extract also emulsifi es fats... and since its action is so 
powerful and varied, the majority of the predigested food 
preparations–the so-called ‘peptonised foods’–are made 
with pancreatin instead of pepsin.” Predigested infant foods 
and milk are popular but expensive and sometimes have 
a bitter or disagreeable fl avor. Papoid [from papaya] is an 
excellent vegetable ferment favored by Prof. Chittenden (of 
Yale Univ., Connecticut), who states that it “has the power 
of digesting to a greater or less extent all forms of proteid 
or albuminous matter, both coagulated or uncoagulated. 
Furthermore, papoid is peculiar in that its digestive power is 
exercised in a neutral, acid, or alkaline medium.”
 Food absorption takes place from the stomach to a 
limited degree, from the small intestine to a great degree, and 
from the large intestine to a lesser degree.
 The fi rst U.S. edition was published in 1897 
(copyrighted 1895). A second edition was published in 
1902. A fourth edition was published in 1909 (xxvi + 928 
p.). William Gilman Thompson lived 1856-1927. Address: 
M.D., Prof. of Materia Medica, Therapeutics, and Clinical 
Medicine in the Univ. of the City of New York.

50. Daily Picayune (New Orleans, Louisiana). 1896. 
Takamine’s new ferment. March 7. p. 6, col. 5.7. News 
section.
• Summary: “Taka Diastase is the name given to a new 
ferment discovered by a Japanese chemist named Jokichi 
Takamine, says Scalpel. It is sometimes called Taka Koji. 
The history of the discovery is a most interesting one. 
Takamine, whilst studying in Glasgow under Prof. Mills, 
thought he could obtain a better ferment than the one usually 
employed for brewing or distilling, and on returning to 
Japan he continued his studies, with Prof. Atkinson, of Tokio 
University on mold growths. After many researches on many 
kinds of bacteria [sic, molds], Takamine discovered what he 
required in the mycelium of one of the Aspergillus family. 
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Takamine’s discovery proves to use what modern chemistry 
can do, and we have Taka Koji a remedy possessing two 
distinct properties, viz., the property of converting starch 
into sugar and a fermenting property, These two properties 
may be separated. What we want in medicine is, of course, 
the diastatic property. The Taka Diastase will digest nearly 
a thousand times its weight in starch. The new ferment 
promises to become a remedy for amylaceous indigestion. 
It may be taken in doses of one to fi ve grains, either 
immediately before or after meals. Taka Diastase has now 
passed the experimental stage and many excellent reports 
have been made from physicians of repute on its value.
 Note: It seems that Taka Diastase is now (March 1896) a 
commercial product.

51. Takamine, Jokichi. 1896. Process of converting starchy 
material into sugar. U.S. Patent 0,562,103. June 16. 3 p. 
Application fi led 21 Nov. 1894. [1 ref]
• Summary: “This invention relates to new and useful 
improvements in means for and method of converting 
starchy material into sugar, and it is designed as an 
improvement upon my prior patent, No. 525,971, granted 
September 11, 1894.”
 This improved method also used “taka-koji, either 
in the dry form or in the form of an extract therefrom,...” 
The process relates to the alcoholic industry and the use of 
different substrates and temperatures. Taka-koji and taka-
koji diastase are mentioned throughout the patent. Address: 
Peoria, Peoria County, Illinois; Citizen of Japan.

52. Trimble, Henry. 1896. Recent literature on the soja bean. 
American J. of Pharmacy 68:309-13. June. [12 ref]
• Summary: One of the best early reviews of the literature, 
especially the Japanese and European literature, published 
in the United States. This paper introduced several new 
soyfoods (such as natto and kori-dofu) to the United States 
Contents: Introduction. Nutritional composition of the soja 
bean based on analyses of 5 samples from China, Hungary, 
France, and Japan. Diastatic enzyme / ferment “present in the 
soja beans to a greater extent than in many other leguminous 
seeds (see Güssmann 1890). Composition of etiolated soja 
shoots [sprouts]. The oil [of the soja bean]. Starch content. 
Sugar content. Use of soybeans as food in Japan. Miso. 
Natto. Tofu. Kori-dofu. Introduction of the soja bean to the 
United States in about 1888. Ability to obtain nitrogen from 
the air.
 Note 1. This is the earliest English-language document 
seen (Nov. 2021) that uses the term “etiolated soja shoots” to 
refer to soy sprouts.
 “The immediate excuse for the appearance of this paper 
is the fact that a number of contributions have recently 
appeared on the soja bean, notably from the College of 
Agriculture, Imperial University of Japan.”
 “The oil may be extracted by pressure or by means 

of solvents [in the laboratory]; it is said to possess some 
laxative properties, is of a yellowish brown color, and 
has a slightly aromatic odor; it is intermediate between 
the drying and non-drying oils.” The following constants, 
based on Stingl and Morawski (Chemiker Zeitung, 1886, 
p. 140) are given: “Specifi c gravity at 15ºC: 0.924. Point 
of solidifi cation: 8-15ºC. Fusing point of the fatty acids: 
27-29ºC. Point of solidifi cation of fatty acids: 23-25ºC. 
Temperature rise: 59ºC. Iodine number: 121.3. Iodine 
number of the fatty acids: 122. Saponifi cation number: 
192.5. Note 2. Trimble actually got these constants from J. 
of the Society of Chemical Industry, 31 May 1893, p. 453-54, 
which summarised an Italian-language article by De Negris 
and Fabris (1891), whose values confi rmed those obtained by 
Stingl and Morawski.
 Trimble (p. 311-12) gives a good, detailed description 
of natto based entirely on Yabe (1894). Parts of his 
summary perceptive: “Yabe found in this substance four 
kinds of microbes present, and he believes the chemical 
decomposition of the proteids to be due to one or more of 
these microbes... A chemical investigation by the author just 
mentioned [Yabe] revealed tyrosine, peptone, guanine, leucin 
and xanthine. The total proteids amounted to considerably 
more in the natto, when allowance is made for moisture, than 
existed in the original bean, and the artifi cial product is also 
considered to be much more digestible.”
 Concerning tofu and soymilk: “A still more interesting 
preparation of the soja bean than either of the preceding 
[miso and natto] is tofu. This has been described and 
investigated by M. Inouye (Bulletin Imp. College of 
Agriculture, Vol. 2, No. 4 [1895]). The beans are fi rst soaked 
for about twelve hours in water, and then crushed between 
two millstones until a uniform pulpy mass is obtained. This 
is then boiled with about three times its weight of water, and 
fi ltered through cloth. The liquid fi ltrate is white and opaque, 
very closely resembling cow’s milk, while the odor and taste 
remind one of fresh malt. On standing, the liquid becomes 
sour from the formation of lactic acid, and a coagulation of 
the casein takes place. The freshly boiled and fi ltered liquid 
is coagulated either by the addition of a portion of the sour 
liquid which has been set aside from a previous lot, or it is 
treated with about 2 per cent of a concentrated brine, such as 
is obtained as mother liquor from the preparation of sea salt.”
 “Somewhere about the year 1888 the soja bean was 
introduced into the United States. It has been tried in a 
number of State Experiment Stations, and is gradually 
working into favor in the Southern States. In Kansas the 
plant has been found to withstand considerable drought... 
The plant is valuable for forage or soiling. The beans have 
been produced in South Carolina to the amount of 10 to 
15 bushels per acre. On account of their richness in oil 
they have been used as a substitute for cotton-seed meal in 
feeding cattle, with very satisfactory results.
 “The plant is believed to have, in common with most 
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leguminosæ, the power of obtaining some of its nitrogen 
from the air, and hence, of acting as a soil renovator.”
 Note 3. This is the earliest document seen (Nov. 2021), 
published in the USA, that contains the word tofu, or kori-
dofu [dried-frozen tofu], or that discusses soymilk.
 Note 4. This is the earliest English-language document 
seen (Nov. 2021) that contains the term “iodine number” 
(regardless of hyphenation or capitalization).
 Note 5. This is the earliest English-language document 
seen (July 2021) that contains the word “drying” in 
connection with soy oil and its iodine number, or that states 
that soy oil is intermediate between the drying and non-
drying oils. Address: USA.

53. Calmette, Albert. 1896. Les moisissures en brasserie et 
en malterie [Molds in the brewery and in the malt house]. 
Bière et Les Boissons Fermentées (La) 4(8):113-17. Aug. 1. 
[Fre]
• Summary: Discusses Aspergillus oryzae (p. 114, 116), tane 
koji and sake (p. 116), the chemical composition of koji (p. 
116), and the action of its diastase enzyme.
 Note: Albert Calmette lived 1863-1933. He was one of 
the most famous co-workers (pasteurien) of Louis Pasteur. 
Address: Directeur de l’Institut Pasteur de Lille.

54. Thompson, William Gilman. 1896. Practical dietetics: 
With special reference to diet in disease. New York, NY: D. 
Appleton and Co. xxii + 802 p. Illust. Index. 24 cm.
• Summary: Very similar to the 1895 edition, with the same 
number of pages. Soy is mentioned on pages 135, 654, 656-
57, 785, and 799. Address: M.D., Prof. of Materia Medica, 
Therapeutics, and Clinical Medicine in the Univ. of the City 
of New York.

55. Parke, Davis & Co., Purchasing Department. 1897. Re: 
Purchase order for Taka-Diastase. Form fi lled and sent to 
Takamine Ferment Co., 6641 Woodlawn Ave., Chicago, 
Illinois, Jan. 9. 1 p. Typed, without signature on letterhead.
• Summary: This is said to be the earliest known order for 
Taka-Diastase. The document appeared in the color online 
documentary “The story of Jokichi Takamine: Japan’s 
goodwill ambassador,” by Daiichi Sankyo Co. We do not 
know in which archival collection the document is kept.
 Note 1. The Takamine Ferment Co. was apparently 
making Taka-Diastase at this time. Were they making it at 
Woodlawn Ave. in Chicago, Illinois?
 Note 2. Since Taka-Diastase was being widely 
advertised by Parke-Davis in July 1895, how could their fi rst 
purchase order be about 18 months later? Address: Detroit, 
Michigan.

56. Loew, Oscar. 1897. Ueber die Bereitung der Shoyu-
Sauce [On the preparation of soy sauce]. Mittheilungen 
der Deutschen Gesellschaft fuer Natur- und Voelkerkunde 

Ostasiens (Yokohama) 6(60):474-76. [1 ref. Ger]
• Summary: The importance of shoyu / soy sauce (Shoyu-
Sauce) is well known. It is estimated that the per capita 
utilization of soy sauce averages 80 cubic centimeters (cc) 
per day. The yearly production amounts to, on average, 3¼ 
million koku (1 koku of soy sauce = 180.4 liters–liquid 
volume; therefore 3¼ koku = 586.3 million liters).
 In the preparation of this pleasant-tasting sauce, which 
is also used in place of table / cooking salt with foods, 
since it is very rich in salt (12-16%), there is an article in 
vol. 1, issue no. 6 of the Mittheilungen der Ostasiatischen 
Gesellschaft an article has been published by Dr. J.J. 
Hoffman [in 1874], in which the mechanical operations 
are described in detail, but not enough attention is given to 
the chemical side of the process. In this connection even a 
small number of errors have crept in, how, for example, the 
germination of the wheat kernels is related to the preparation 
of the shoyu koji. In the following lines therefore I will 
report only on the chemical conditions. The composition of 
shoyu, as determined by various authors, is as follows:
 Water 63 to 73%. Total nitrogen 0.7 to 1.2%. Peptone 
0.5 to 1.8%. Ether extract [fat] = 0.5 to 1.0%. Sugar and 
dextrin 3.5 to 4.3%. Volatile acids / acidity 0.1 to 0.16%. 
Fixed acids 0.6 to 0.82%. Alcohol 0.42 to 1.09%. Ammonia 
0.1 to 0.25%. Amino acids 0.5 to 1.21%. Table salt (NaCl) 
12-16%. Other minerals 4-6%.
 The shoyu process falls into three main steps: (1) The 
preparation of the shoyu koji. 2. The fermentation and 
ripening process. 3. Pressing and cooking.
 To make shoyu koji, cooked soybeans are mixed are 
mixed with wheat kernels that have been roasted until their 
surface is brown. Use approximately equal parts soybeans 
and wheat. Inoculate the mixture with a mycelium of the 
mold Aspergillus oryzae, the same mold that is used in the 
preparation of sake and miso koji (See Kellner’s article 
about miso in volume 3 of this periodical). This mold plays a 
very important role in each of these fermentation processes. 
The mold contains many soluble enzymes, and especially a 
powerful diastatic enzyme that converts starch to sugar. The 
soybeans must be cooked for fully 5 long hours, so that they 
are soft enough to be affected by the action of the enzymes.
 In order that the mycelium develops as quickly as 
possible, it is important that the koji be properly prepared.
 How long does shoyu ferment and age in its wooden 
vats? Hoffman speaks of 3-5 years, but in most factories it 
takes only 2 years.
 Dr. Loew then describes the 5 steps in the ripening 
process.
 After about two years in most factories the contents of 
the vats is pressed–using an extremely primitive process, 
which is described in detail by Hoffman. The liquid fl ows out 
and the pressed residue, which is left behind, is mixed with a 
salt solution to make a lower-quality of soy sauce. The fi rst-
pressed liquid is cooked in vats and then immediately fi lled 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   41

© Copyright Soyinfo Center 2021

into wooden kegs. The sauce rarely spoils except in very 
high summer temperatures and with much contact with air. 
On the surface a kind of skin or pellicle forms, made up of 
yeast cells; if the sauce is fi ltered again, it can be saved.
 Not all factories make shoyu in the same way, so that 
higher and lower qualities of shoyu are found on the market. 
The best shoyu bears the name Kikkoman (the name means 
“thousand octagons” [sic]). It has the fi nest taste and the 
best aroma. It is made in the city of Chôshi in the province 
of Shimosa, and sold in most of the large stores in Tokyo. 
Because of its high price, it is consumed only by relatively 
affl uent customers.
 The question naturally arises: Can the two-year 
fermentation time be shortened–so that one’s capital is 
not tied up for such a long time. We must answer with a 
resounding “yes”! An essential factor in the slow process 
is the enzymes from the koji molds; their action is slowed 
by the high salt content of the mixture. If the soybeans and 
wheat were fi nely crushed or ground, and if the fermenting 
mixture were warmed to 35-40ºC, the time could be 
signifi cantly shortened. One of my students, Nishimura, 
determined that during the cold months from November 
to April little or no progress is made in the fermentation 
process.
 To enhance the aroma-building process, a small amount 
(about 1%) of unrefi ned sake (nigori) could be added without 
retarding the development of the yeasts. In fact, under these 
conditions, we have made good quality shoyu in just 2 
months. We are now investigating other ways of decreasing 
the time.
 Note: This is the earliest document seen (Nov. 2021) that 
mentions amino acids in connection with soybeans. Address: 
Prof. of Agricultural Chemistry, Imperial University of 
Tokyo.

57. Nishimura, Y. 1897. The chemistry of soja sauce 
manufacture. Bulletin of the College of Agriculture, Tokyo 
Imperial University 3(3):191-206. June. German summary in 
Chemisches Central-Blatt 1897(2):817. [5 ref. Eng]
• Summary: Contents: Introduction. Preparation of 
wheat and soja bean. Preparation of soja koji. Chemical 
processes during the ripening of soja sauce wort (moromi). 
Microscopical examination. The production of the fl avour. 
Suggestion for the improvement of manufacture.
 “The manufacture of soja sauce forms one of the 
important industries of Japan and the export of the article 
[is] increasing from year to year. (Footnote: Every Japanese 
uses daily in place of common salt from 50 cc. to 80 cc. of 
this sauce as a food condiment.) The production in 1893 
was 2,307,844 hectoliters (=1,279,238 koku). The number 
of brewers was now nearly 10,000. One of the factories 
in Tokio alone employs 250 workmen and manufactures 
annually 45,000 hectoliters.”
 This is a detailed description of the process for making 

koji, moromi, and soja sauce, and an attempt to improve 
the process and product, and to reduce the fermentation 
time. Making soja sauce consists of four principal stages: 
Preparation of the wheat and soja bean, preparation of the 
soja koji, the ripening process, and pressing and boiling. 
“Soja sauce is prepared from wheat (sometimes also from 
barley), the soja bean,* and a salt solution by a slow process, 
which requires from one to two years and sometimes more. 
(Footnote: *”The so-called yellow soja bean (itachi) which 
principally serves for the manufacture of soja sauce is 
rather small and has a certain lustre... All materials for my 
investigation were obtained from the great soja sauce factory, 
Asamasa, at Nakano near Tokio).”
 “It was clear to me that the whole ripening process 
consisted principally in the action of the powerful enzymes 
of Aspergillus oryzae upon the carbohydrates and proteids in 
the soja bean and wheat, and further in the development of 
an agreeable fl avour” (p. 19).
 “As the present method of manufacture of soja sauce 
requires much time and therefore a considerable amount of 
unremunerative capital, it seemed to me of great importance 
to fi nd some way by which the process could be shortened. 
Two points seemed to me worthy of consideration. 1. To 
hasten the action of enzymes. 2. To produce the agreeable 
taste and fl avour in the same measure as the enzyme action is 
hastened” (p. 200).
 First the author crushed freshly prepared moromi so as 
to increase the surface area acted upon by the enzymes. Then 
he diluted the moromi with an equal amount of water and 
heated the mixture to a temperature of 30-35ºC for 1 week. 
But the normal fl avour of good soja sauce had not developed. 
“The colour of the mixture was dark brown and its taste 
decidedly sour. To the mixture just mentioned was added 2% 
cane sugar and 2 c.c. of thick sake yeast for 300 grams of the 
mixture, and this was again digested at 30-50ºC for 12 days. 
In this case the fl avour was more agreeable and the taste not 
sour.”
 Note 1. This is the earliest document seen (Nov. 2021) 
that describes the addition of sugar to soja sauce in an 
attempt to improve its taste. The author also recommended 
the direct addition of alcohol in the form of sake or nigori 
(crude sake) to improve the fl avour. In this way he was able 
to make soja sauce with a good odour and taste in 5 weeks. 
He then tried making soja sauce with germinated soja beans 
[sprouts], but no real advantage was gained.
 Note 2. This is the earliest English-language document 
seen (Nov. 2021) that uses the term “germinated soja beans” 
to refer to soy sprouts.
 Microscopical examination demonstrated that “the 
membranes of the cells of the wheat-endosperm and 
of the seeds of the soja bean, had been attacked and 
partially dissolved; only the husk of the wheat had resisted 
completely. This action must be due to the powerful enzyme 
derived from the Aspergillus oryzae developed during the 
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preparation of the koji.” “The mycelium observed was 
mostly due to Aspergillus and Penicillium. The small elliptic 
yeast cells observed resembled Saccharomyces exigus while 
the large kind of yeast resembled the sake yeast” (p. 203). 
Bacteria were observed during the summer on the surface of 
the moromi, but could never be found alive in its interior.
 The gradual production of alcohol seems to affect the 
development of fl avour.
 The article concludes: “I hope that the manufacture of 
soja sauce will be improved, however, not only by adopting 
the measure I propose, but also by introducing steam power 
and other modern appliances.”
 Note 3. This is the second earliest English-language 
document seen (Jan. 2013) that contains statistics on the 
production or consumption of soyfoods (in this case soy 
sauce) in Japan.
 Note 4. The parallel Japanese title of this English-
language periodical is Tôkyô Teikoku Daigaku. Nôka 
Daigaku. Gakujutsu hôkoku. Address: Nôgakushi.

58. Lafar, Franz. 1897. Technische Mykologie. Ein 
Handbuch der Gaerungsphysiologie... Erster Band: 
Schizomyceten-Gaerungen [Technical mycology. 
A handbook of fermentation physiology... Vol. 1: 
Schizomycetic fermentations]. Jena: Verlag von Gustav 
Fischer. xiii + 362 p. See p. 290, 305-15. Illust. No index. 
25 cm. Foreword by Prof. Dr. Emil Chr. Hansen (Carlsberg-
Laboratorium, Kopenhagen [Copenhagen]). [7 ref. Ger]
• Summary: The introduction gives a detailed early history 
of the discovery of fermentation, microorganisms and 
Mikrozymen / Mikrozyma (microzymes) (including the work 
of Needham, Spallanzani, Franz Schulze, Theodor Swann, 
Schröder and Dusch, Louis Pasteur, and Béchamp), its 
relation to spoilage, the development of fermentation theory, 
and the nature of the fermentation organisms.
 In Chapter 31, “Cheese fermentations and related 
decompositions,” section #179 is titled “Natto and miso.” 
These fermented foods are both made from the soybean 
(Soja-Bohne). For natto: The fermentation results in a partial 
transformation of the proteins into amides, peptones, guanin, 
xanthin, and tyrosin. The resulting mass is called natto in 
Japan, and is sold commercially. Note: Even though the word 
“enzymes” is not used, the author describes their action. This 
is the earliest document seen (Nov. 2021) describing the 
action of enzymes produced during a soybean fermentation. 
At the end of the same section, koji, shoyu, tofu, nukamiso, 
taohu, and tao-yu (Chinese-style tofu and soy sauce) are 
mentioned–with 7 partial references.
 Chapter 33, titled “The binding of free nitrogen by 
bacteria” (p. 303-17) discusses this relatively new idea in 
depth, including the discovery of root nodules on legumes, 
the origin and function of the nodules, and the nodule 
bacteria; Soybeans are mentioned on p. 303. Chapter 36, 
titled “Nitrogen-fi xing bacteria” (p. 335-43) gives more 

details.
 Note 1. Although there are many in-text citations, the 
bibliography for this volume appeared in Vol. II, published in 
1901-1907. An English-language translation of this volume 
was published in 1910.
 Note: This is the earliest document seen (Sept. 
2002) concerning the early history of microbiology 
and the discovery of enzymes. Address: Unestablished 
university lecturer (Privatdozent) for Fermentation-
Physiology, Technical High School. Assistant at the 
Physiological Laboratory of the Royal Experiment Station 
for the Fermentation Industry at Hohenheim near Stuttgart 
[Germany].

59. Parke, Davis & Company. 1897. Taka-Diastase: The new 
digestive ferment. Detroit, Michigan: Parke, Davis & Co. 6 
p. *
Address: Detroit, Michigan.

60. Takamine, Jokichi. 1898. Diastatic substances from 
fungus growths. J. of the Society of Chemical Industry 
(London) 17(2):118-20. Feb. 28. German summary in 
Chemisches Central-Blatt 1898(1):993-94.
• Summary: This paper by Takamine is presented as part of 
the “New York Section” of the Society. “Meeting held at the 
College of Pharmacy on Friday, January 21st, 1898. Prof. 
Charles F. Chandler in the chair.” The paper begins:
 “Most alcoholic beverages are made from cereals. The 
starch of the cereals is converted into sugars by diastase, 
and the resultant sugars are changed into alcohol by yeast. 
The production of diastase constitutes the most expensive 
part of this big industry. In America and Europe the 
germination of cereals is used as the only source of diastase. 
In Japan, however, a totally different process is in use for 
its production. A certain kind of microscopic plant, which 
his the property of generating diastase during its growth, 
has been utilised for this purpose. This diastatic substance 
(corresponding to the malt of this country) is known as koji, 
and the material bearing the matured spores of this plant is 
called tane-koji, or moyashi. The natures of these products 
have been studied by several investigators, such as Prof. 
Atkinson, Korschelt, and others, and methods of manufacture 
have been described in detail in various modern literatures.
 “The process of making koji is as follows: -
 “The whole, unbroken grains of rice, which have been 
fi rst cleaned of the outer bran, are steeped in water for from 
10 to 20 hours, in order to thoroughly soak them. This 
soaked rice is then drained, and steamed until the starch cells 
of the grains of rice are opened. The mass is then cooled 
down to a temperature of 30ºC, and about one thousandth 
part, by weight, of the rice employed, of tane-koji is added 
and thoroughly mixed with the steamed rice. The mass is 
then bedded up and allowed to remain for about six hours, at 
the expiration of which time the same amount of tane-koji is 
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added as before. At the expiration of about 20 hours the mass 
is divided into small portions and placed in trays, which are 
then left in the growing-room under proper manipulation, 
temperature, and humidity for about 50 hours, or until the 
fungus growth has suffi ciently matured. It is then taken out 
of the growing-room and is ready for immediate use. Koji 
thus prepared has an opaque, white, velvety appearance, 
and is employed in the process of making ‘sake,’ as a 
converter of starch into sugar. The diastatic power of koji 
thus produced is only ½ or ¼ that of malt. I have observed 
that while the rice koji converts a considerable amount of 
starch into sugar, yet it is incapable of converting thoroughly 
its own starch. This is proved from the fact that the main part 
of the starch contained in ‘sake’ residue is derived from rice 
koji.
 “There are various other drawbacks in the method 
of manufacture; and closer study of this subject gave me 
suffi cient encouragement to devote my attention to it with 
a view to its improvement. In the course of experiments I 
have found out that various kinds of fungi have the property 
of generating diastase; and thus Eurotum Oryzae is not the 
only one. It became therefore necessary to select the best 
kind, and keep it free from other weaker and non-diastatic 
growths. The nutriment in the soil on which it is grown was 
found to have great infl uence on the diastase-producing 
property of the plant. This fact naturally led me to use an 
artifi cial fertiliser to give the plant a healthy and abundant 
growth.
 Phosphate, potash, and nitrogen are the principal 
ingredients, and particularly is the former essential for 
producing healthy seeds of the matured fungus. In preparing 
the matured spores, a carefully-selected species of the 
fungus, which was cultivated on a culture medium with usual 
precautions, is now sown in a suitable material which has 
been thoroughly sterilised, treated, and artifi cially fertilised. 
The mass is then put into the growing-room, allowed to 
grow for fi ve to seven days, and then thoroughly dried and 
preserved. The product thus obtained contains matured 
spores of the fungus, and is called taka-moyashi, and is used 
for producing the diastatic substance called taka-koji.
 “Careful observations have shown that the amount of 
diastase generated is directly proportional to the density 
of the growth on a given area, provided there is supplied a 
suffi cient amount of nutriment in the soil; that is, the closer 
the fungus is planted, the greater the quantity of diastase 
produced on a given area. It was also found out that the 
thickness, or depth, of the soil required for the growth is 
extremely thin. Therefore, in the case of this fungus growth 
the possibility of increasing the diastatic power on a given 
weight or area of substance is very great, while in the case 
of malt the maximum possibility is limited, and we are 
producing nearly its maximum now. By keeping the above 
points in view, I have succeeded, at times, in producing a 
mass whose diastatic power is twice that of the best malt. 

The product obtained by this improved process is called 
taka-koji. (The prefi x ‘taka’ means ‘strong’ in Greek, ‘high’ 
in Japanese.)
 “In making taka-koji, various articles can be used with 
success, but for ordinary purposes I use wheat bran as a basis 
for growing the fungus. The bran, being of a loose and coarse 
nature, affords a large surface for the growth of the fungus, 
and a ready access of air–one of the necessary conditions 
to its growth. Being rich in albuminoids and phosphates, it 
supplies the most necessary ingredients for the production 
of the enzyme. It contains a large percentage of woody fi bre, 
which renders its use of special advantage in the process of 
extraction, as described below.
 “It is cheap and abundant, and in constant supply at all 
seasons of the year. The wheat bran is moistened with water 
so as to give the mass 30 to 40 per cent. of moisture, and 
then live steam is passed through it, in order to sterilise the 
mass as well as to gelatinise the starch cells. After the mass 
is cooled below 40ºC, a small quantity of the taka-moyashi 
(varying in quantity from 1 in 100 to 1 in 1,000) is added and 
thoroughly mixed.
 “The mass is spread out in thin layers of 1 to l½ inches. 
on a cemented fl oor, or on shelves in a growing-room, where 
the temperature of the air is kept about 25ºC., and humidity 
near saturation. It will be observed that the temperature of 
the mass will gradually rise as the growth of the fungus 
advances. This should not be allowed to rise above 40º or 
41ºC. This is regulated by adjusting the thickness of the 
layer and the temperature of the room. After about 24 hours 
the growth becomes visible to the naked eye, and the mass 
will begin to acquire the diastatic power. Both the growth 
and diastatic power increase rapidly after 36 hours, and the 
latter reaches its maximum point at about 48 hours, when 
the mass is taken out of the growing-room and cooled to the 
atmospheric temperature.
 “Taka-koji, thus obtained, has a light yellowish, 
velvety appearance, and can be used in the green state as a 
diastatic agent, or, when it is thoroughly dried, can be kept 
indefi nitely, as is malt or other grain. It is highly diastatic. 
Some was found to possess twice the diastatic power of 
the best malt. Taka-koji can be used as it is in solid form, 
or, more frequently, the diastase may be dissolved out with 
water by percolation, and the extract thus obtained used as 
the diastatic agent. About 20 per cent, of the dried taka-koji 
is soluble in water, and the extract contains all the diastase 
generated by the growth. In the case of alcohol distilleries, 
the extract containing 4 to 5 per cent, of the soluble matter of 
taka-koji is employed.” Continued. Address: New York.

61. Takamine, Jokichi. 1898. Diastatic substances from 
fungus growths (Continued–Document part II). J. of the 
Society of Chemical Industry (London) 17(2):118-20. 
Feb. 28. German summary in Chemisches Central-Blatt 
1898(1):993-94.
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• Summary: (Continued): “When it is to be transported, 
or to be preserved, the extract containing 2.5 per cent, of 
solid can be obtained by percolation, and then evaporated 
in a vacuum pan to a thick syrup, or even to a solid. The 
concentrated extract thus obtained is of a dark brown colour, 
similar to that of malt extract, and has strong diastatic power, 
a half-gallon being about equal in diastatic power to one 
bushel of best malt. The extract of taka-koji, either fresh 
or in concentrated form, is used as a converter of starch 
into sugars in various industries, such as alcohol distilling, 
beer brewing, the manufacture of grain-vinegar, &c. In 
fact, wherever malt is used, this product can be used with 
advantage.
 “The residue of taka-koji, alter it is extracted with water, 
when pressed and dried, can be used over and over again for 
making taka-koji, or it can be used as cattle feed. About 40 
per cent. of the original weight of the bran is lost during the 
growth of the fungus and extraction. This diminution of the 
weight is chiefl y due to the elimination of the carbohydrates 
of the bran. Consequently, this treatment increases the 
percentage of protein in the residual bran. On one occasion, 
at one of the Western distilleries, a 50-ton lot of bran had 
been used four times in making taka-koji, and the residue, 
amounting to about three carloads, was assayed at one of 
the Western agricultural colleges for protein, and found to 
contain a little over 21 per cent. of protein, while the original 
fresh bran contained only 12 per cent. This cattle feed was 
shipped to Europe at the time, owing to the fact that it 
contained a high percentage of protein, and therefore it could 
stand the expense of longer transportation than bran.
 “While the above-mentioned taka-koji extract is 
stronger in its diastatic power, many times, than anything 
that has been manufactured on a commercial scale, yet it still 
contains a good deal of foreign matter; some small quantity 
of sugars and mineral matters give it a hygroscopic property, 
and make it diffi cult to keep in solid form.
 “Various methods have been tried, such as dialysis, 
precipitation with various agents, &c., with a view to 
isolating the diastase from the extract. The simplest and most 
practical one is the precipitation by alcohol. An aqueous 
extract containing 18 to 20 per cent. of the extractive matter 
of taka-koji is made, and four to fi ve times its own volume 
of strong alcohol is added slowly with vigorous agitation; a 
white, fl occulent precipitate is formed. After the supernatant 
alcohol is decanted, the milky liquid is put into a centrifugal 
machine (cream separator) and further separated from 
the mother-liquid. This thick paste is then washed with 
strong alcohol to dehydrate it, and then the mass is pressed 
under a hydraulic press to squeeze out as much alcohol as 
possible. The precipitate is now broken, air-dried, and, when 
powdered, forms the taka-diastase of commerce.”
 Note: This is the earliest English-language document 
seen (June 2012) in which Takamine uses the term “taka-
diastase” (regardless of hyphenation or capitalization).

 “Taka-diastase thus obtained is a yellowish-white 
amorphous powder, perfectly odourless, possessing a 
pleasant, nutty taste. It is readily soluble in water, with 
little or no sediment; it is non-hygroscopic. It possesses a 
remarkably strong diastatic power, or power of converting 
gelatinised starch into soluble starch, dextrins, and sugars. Its 
diastatic power, unlike other diastatic substances, is perfectly 
stable for all practical purposes. This property is particularly 
valuable for use as a standard for comparison of the diastatic 
power in the assays of the other diastatic substances. If the 
diastatic power of the given taka-diastase be once determined 
by any of the known methods, it can he depended upon as 
such for future comparison.
 “The taka-diastase now on the market is capable of 
converting at least 100 times its own weight of dry starch 
into sugars in 10 minutes, as determined by modifi ed Junk’s 
test. Taka-diastase may be purifi ed further by reprecipitation 
or other methods. By such means diastase of wonderful 
strength has been obtained.
 “The diastase obtained from this fungus growth differs 
from malt diastase in the fact that it does not give Lintner’s 
characteristic reaction of malt diastase, that is, giving an 
intense blue colour when treated with the tincture of gum 
guaiacum mixed with hydrogen peroxide, but, instead, it 
gives a milky coloration when so treated. I am inclined to 
believe that the Lintner’s guaiacum hydrogen peroxide test 
above referred to is not the test for diastase, but it is the 
test for a certain albuminoid substance which coexists with 
diastase in malt. I found that an aqueous extract of any of the 
cereals which have not been germinated, and therefore, in the 
ordinary sense of the term, are non-diastatic, gives this blue 
coloration. At all events, the above test is not necessarily 
indicative of the diastase formed by the germination of the 
cereals.
 “Another characteristic difference between this taka-
diastase and malt diastase is the fact that for a given 
amount of sugar-forming power in both kinds of refi ned 
and isolated diastase, the taka-diastase has at least three or 
four times the starch-cell-breaking, or starch-liquefying, 
or dissolving power, compared with the diastase of malt. 
This fact is better understood by the following examples:–
Suppose we take a refi ned and purifi ed malt diastase, and 
its diastatic power is tested by Lintner’s method, i.e., its 
starch-saccharifying power is determined. The same is 
done with the taka-diastase. And suppose that both (weight 
for weight) were found to have the same diastatic power, 
or same saccharifying power. Now take the same weight 
of each diastase, and let each act upon a great excess of 
known quantity of starch paste for a given time. On testing 
the quantity of the sugar formed, both will naturally be the 
same. But a remarkable difference will be observed in the 
consistency of the starch. While the contents of the vessel 
containing malt diastase may still be thick, the contents acted 
upon by taka-diastase will be very thin. This, along with 
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other facts hereafter referred to, indicates that there seem 
to exist at least two kinds of diastases, viz., one a starch-
liquefying diastase, the other a starch-saccharifying diastase, 
and the speculation may be made that intermediate kinds are 
starch-dextrifying diastases.
 “In the practical application of the diastase–whether it is 
in the manufacturing industries, such as distilling, brewing, 
&c., or in its physiological uses, viz., the digestion of starch 
foods, &c.–this starch-liquefying properly of diastase 
is just as important as its starch-saccharifying property. 
In my opinion, in the future, the artifi cial production of 
starch-liquefying property will become of more technical 
importance than that of the saccharifying power. I have 
found that all cereals, and in fact all starch-containing crops, 
in their ordinary, natural condition (without undergoing 
germination), contain a large quantity of starch-saccharifying 
diastase which could be utilised in the arts; that is to say, all 
starch-containing crops naturally and without germination 
contain almost enough starch-saccharifying diastase to 
convert their own starch into sugars, provided the starch be 
made soluble by some other liquefying diastase.
 “In the case of malt diastase, these two kinds of action 
seem to be in such proportion that neither of them is in 
excess, and consequently the quantitative measure of one is 
naturally the measure of the other; i.e., the diastatic power 
of malt is measured by its saccharifying power, which is 
determined by the sugar formed.
 “This kind of test answered the practical purpose as far 
as malt is concerned. But now, as another kind of diastase 
comes into the fi eld, the determination of the liquefying 
power of diastase became of practical importance, or, at 
least, the commercial value of the diastase must not be 
dependent upon its saccharifying power alone; that is to say, 
the Lintner’s method of determining diastatic power, which 
is now very extensively adopted, and other similar methods, 
where the soluble starch prepared by acid is acted upon by 
the diastase to be tested, are not applicable for the valuation 
of the diastase like taka-diastase, which has extra virtue over 
that of malt diastase.” Address: New York.

62. Takamine, Jokichi. 1898. Diastatic bodies in cereals, 
and their utilisation. J. of the Society of Chemical Industry 
(London) 17(2):120-23. Feb. 28. German summary in 
Chemisches Central-Blatt 1898(1):994.
• Summary: This paper by J. Takamine (which immediately 
follows his previous paper) is presented as part of the “New 
York Section” of the Society. “Meeting held at the College 
of Pharmacy on Friday, January 21st, 1898. Prof. Charles 
F. Chandler in the chair.” The paper begins: “During the 
course of numerous experiments with diastatic substances 
generated by fungus growth, I discovered in the early part 
of 1892, that a certain constituent of cereals, which is itself 
has no disatatic power, possesses the property of acquiring a 
remarkably augmented and increased diastatic power when 

used in conjunction with diastase of taka-koji. I have found 
that the said peculiar constituent is soluble in water, and 
can be dissolved out from the grain. For instance, make an 
aqueous extract of comminuted wheat or corn. This extract 
will be found to possess no diastatic power. Now mix it with 
a known quantity of taka-koji diastase of known determined 
diastatic strength. Then the diastatic power of the mixture 
will be found very much more than the sum of the diastatic 
strength of each constituent; in fact, the diastatic power of 
the mixture in some instances is augmented more than three 
times.
 “For example, the water extract from one part of wheat 
fl our, which has practically no diastatic power, is mixed with 
the aqueous extract from one part of taka-koji, the diastatic 
power of which is taken as a unit; then the diastatic power of 
this mixture will be found to be more than three, instead of 
only one.
 “My explanation of this remarkable phenomenon is as 
follows:–The natural ungerminated cereals contain in soluble 
form a large quantity of starch-saccharifying diastase. This 
saccharifying diastase, however, has no action on raw or 
gelatinised starch, but it has strong power of converting 
soluble starches and dextrins into sugars. Now the starch 
that has been made soluble by the starch-dissolving power 
of taka-diastase is acted upon by the saccharifying diastase 
existing in cereals, forming, as a result, as much more 
sugars as there were formed soluble starches by the starch-
dissolving diastase of taka-diastase. The following graphical 
illustration will make the explanation clearer:” Four fi gures 
are shown and explained.
 After Takamine’s basic presentation, he invites 
questions. These questions and his answers run from the 
bottom of page 121 (left column) to page 123 (about half 
way down the left column).

63. New York Times. 1898. Japanese chemist lectures: Jokichi 
Takamine explains at the College of Pharmacy a fungous 
ferment discovered by himself. March 10. p. 7.
• Summary: He devoted “part of the evening to an 
explanation of diastase and an alcoholic ferment from 
fungi, a process discovered by himself after long research.” 
“He employed the English language in a naive but easily 
intelligible fashion that pleased his hearers.” The ferment 
[enzyme] diastase converts into sugar in the human system.
 In the West, the germination of cereal grains has 
long been the only source of diastase known. “But in 
some Oriental lands malt was unknown. In Japan, a 
microscopical plant, a fungous growth resembling ordinary 
mold in appearance, had been used for 200 or 300 years. 
After exhaustive studies and experiments, Mr. Takamine 
found a mold growth that possessed the two qualities of 
converting the starch in cereals into sugars, and the sugars 
so obtained into alcoholic spirits. This plant is a fungus of 
the species Eurotium oryzae, a mycelium of the Aspergillus 
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family, the nature and characteristics of which were almost 
unknown. When grown for commercial purposes without 
being fertilized, it is known as taka koji. When fertilized 
with certain chemical salts it grows with great rapidity and 
matures in about 5 days.
 “Hydrolized wheat bran, Mr. Takamine says, is an 
excellent medium [substrate] for the culture of taka koji... 
By a mechanical process the diastase portion and the ferment 
portion are separate for commercial use.”
 “Mr. Takamine also explained a fungous growth he had 
discovered that would act on nitrogenous matter [a protease]. 
Its general action is similar to pepsin, which is now obtained 
at slaughter houses from the stomachs of pigs... A vegetable 
ferment similar to pepsin would be gladly exchanged for it 
almost universally.”

64. Takamine, Jokichi. 1898. Diastatic fungi and their 
utilization. American J. of Pharmacy 70:137-41. March.
• Summary: “Up to the present time the germinating of 
cereals has been the only source of diastase of any practical 
importance known in America and Europe. It is true that 
there is a diastase of animal origin, such as ptyalin and 
pancreatic diastase, but their sources are limited and 
their potency unstable... In Japan, and some other Asiatic 
countries, certain kinds of fungi are used in the production of 
diastase. The fungus that is used in Japan is called Moyashi, 
which was named by Ahlburg Eurotium Oryzae. It belongs 
to the genus Aspergillus, and is distinguished from ordinary 
fungus by its remarkable power of generating diastase during 
its growth. It is a perfectly harmless plant, as proven by 
the fact that it has been used in Japan for several centuries 
in the manufacture of the various daily beverages. The 
accompanying micrograph shows the form of its beautiful 
growth.” The author describes the manufacture of Taka-
Moyashi [koji starter culture or spores], Taka-Koji, and 
Taka-Diastase, using the fungus moyashi. This is cultivated 
in a starchy material such as ground corn, which has been 
steamed to gelatinize the starch. The spores resulting from 
the growth of the fungus are separated by sifting. This 
product is known as Taka-Moyashi. Taka-Koji results from 
mixing the spores with steamed wheat bran and allowing the 
culture to grow until a maximum diastatic value is reached. 
Taka-Diastase is precipitated from the aqueous extraction of 
Taka-Koji by addition of alcohol.
 The amount of diastase secreted on average in human 
saliva each day is roughly equivalent to “5 to 8 grammes of 
Taka-Diastase, or about ½ pound of the best malt extract.”

65. Takamine, Jokichi. 1898. A simple and accurate method 
of testing diastatic substances. American J. of Pharmacy 
70:141-43. March. [3 ref]
• Summary: “There are various methods known for 
determining the diastatic power of substances, as Lintner’s, 
Junk’s, and others. While some of these are very reliable in 

many respects, they are complicated, and require specially 
trained hands to get reliable results. They are not, therefore, 
applicable when quick, simple and accurate testing is 
desired, as in diagnosing a certain form of amylolitic 
[amylolytic] dyspepsia by determining the diastatic power 
of the patient’s saliva. My proposed test is based upon the 
stable diastatic property of Taka-Diastase.”
 This apparently a rapid procedure is based on the 
assumption that Taka-Diastase does not lose its diastatic 
power on standing, as do other forms of this ferment. The 
diastatic action of the material to be measured is compared 
with the action of Taka-Diastase, the actual comparison 
being made between the color produced by iodine in starch 
paste hydrolyzed by the sample ferment and shades, or 
colors, produced when Taka-Diastase is used.

66. Petit, P. 1898. Quelques procédes nouveaux en distillerie 
[Some new processes related to distilleries]. Moniteur 
Scientifi que de Quesneville 51(1):244-48. April. Whole No. 
676. (4th Series Vol. 12). [Fre]
• Summary: Koji is mentioned many times on page 244 and 
twice on page 245. Tané koji (koji starter, literally “seed 
koji”) is mentioned on page 244.
 Koji is used in Japan for saccharifi cation–the 
transformation of starch in steamed rice into sugars–using 
the molds Amylomyces rouxii and Aspergillus oryzae.
 At the 2nd Congress on Applied Chemistry, Mr. Sorel 
presented a very interesting study / paper on koji. He arrived 
at important results that we will summarize here: (1) While 
making koji, the temperature rises but its rise must be 
carefully monitored as explained by Mr. Takamine, author 
of a patent at a distillery in Peoria [Illinois], USA. (2) Rice 
is transformed by the enzyme (ferment) diastase in the koji 
mold. As products of saccharifi cation, koji provides dextrin, 
glucose, and maltose in proportions that vary with the 
temperature.
 Page 245: The mold Amylomyces rouxii was fi rst 
studied by Mr. Calmette, who was interested in obtaining 
alcohol from rice using the Chinese [koji] method for 
saccharifi cation and fermentation.

67. Takamine, Jokichi. 1898. Simple quantitative 
determination of diastatic power. J. of the Society of 
Chemical Industry (London) 17(5):437-38. May 31. German 
summary in Chemisches Central-Blatt 1898(2):51.
• Summary: A simple and quick quantitative determination 
of diastatic power is of considerable importance in the 
various industries such as in the manufacture of alcohol and 
alcoholic beverages; especially when diastatic substances are 
used in a green condition, such as green malt and green taka-
koji, a quick method of determination becomes imperative.
 “There are various methods of determining diastatic 
power in use, such as Lintner’s, Junk’s, O’Sullivan’s, and 
others. While each method has its merits, yet, on the whole, 
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they are complicated and require trained hands, and take 
a long time in their execution. The method I propose is 
one that I have been daily using with good results in the 
distillery, &c., where diastatic substances are used in green 
condition and quick method only is practical. While this is 
probably not as accurate as some of the known methods, yet 
it is delicate enough for all practical purposes, in fact it is 
remarkably accurate compared for its simplicity.
 “This method fi rstly, is based upon the remarkable 
stability of the diastatic power of taka-diastase. A sample of 
taka-diastase probably over four years ago was tested from 
time to time up to the present by Junk’s test, and its diastatic 
power was found practically permanent and stable. Secondly, 
this method is based upon the fact that (within certain 
limits) the speed of the diastatic transformation of starch 
paste is directly proportional to the quantity of the diastatic 
substance used. Or, in other words, time taken for diastatic 
transformation varies inversely as the quantity of enzine 
[enzyme].
 The fi rst step in the method consists in standardising or 
determining the diastatic power of a given sample of taka-
diastase by a known established method once for all; or 
still better prepare a batch of taka-diastase whose diastatic 
strength represents an even number of diastatic units by 
known method, such as say 300 or 500 times its own weight 
of starch in thirty minutes according to modifi ed Junk’s test 
(modifi ed Junk’s, Bull. of Pharm., 52-54, Feb. 1898), or say 
800 or 500 diastatic units by Lintner’s test (Lintner’s J. für 
Prakt. Chem. (2), 34, 378-394).
 “The second step in the method consists in making a 
color; metric scale of diastatic strength, which is done by 
allowing different volumes of solution of taka-diastase of 
known strength to act upon equal quantity of starch paste and 
comparing the diastatic power of the substances to be tested 
to the scale thus formed by the colorimetric indications 
produced by the action of iodine solution upon the converted 
starch paste.
 “The diastatic power thus comparatively tested can be 
expressed by simple calculation in the terms of standardised 
take-diastase, or Lintner’s or Junk’s terms, or any other terms 
that may be desired.”
 There follows (including calculations): Standard 
taka-diastase solution. Starch solution. Iodine solution. 
Apparatus required. Materials to be tested. Process of testing. 
Discussion (one question and one answer).

68. Stone, W.E.; Wright, H.E. 1898. Notes on taka-diastase. 
J. of the American Chemical Society 20(9):639-47. Sept. [1 
ref]
• Summary: “There has recently come into notice, chiefl y 
through its industrial applications, a starch-saccharifying 
enzyme of apparently unusual value. This substance, called 
taka-diastase, has been in use in Japan for an indefi nite time 
in the production of alcoholic beverages in much the same 

capacity as that for which we employ malt. Its introduction 
to America is due to Mr. Jokichi Takamine, who for some 
years has been occupied in furthering its application in 
the distilling industry in the United States. Pharmaceutical 
preparations of this enzyme intended for the relief of 
amylaceous indigestion, are also on the market. So far as the 
writers are informed neither the material itself nor its action 
on starch has been much studied from the purely scientifi c 
side or, if such investigations have been made, they have not 
been generally published.” Taka-diastase is produced as a 
result of the growth of a species of mould (Eurotium Oryzae 
Ahlburg), upon rice, maize, wheat bran, etc.” It is presently 
grown on wheat bran in the USA. The bran felted together 
with the fungus mycelium is called “taka-koji.” Taka-diastase 
is made by Messrs. Parke, Davis & Co. of Detroit, Michigan; 
they furnished samples for these experiments.
 For a given short time the actual saccharifying power of 
taka-diastase is decidedly superior to that of malt-diastase. 
However, malt-diastase causes the more complete conversion 
of starch into other forms. However isolated malt-diastase is 
unstable, and such preparations “rapidly deteriorate and lose 
their value.”
 Conclusion: “It is certain... that in gross industrial 
operations the cheapness and stability of taka-koji and taka-
diastase will commend it while its ability to convert a very 
large proportion of the starch present in a grain into sugar 
within a very short time should render it a very valuable 
substitute for malt. The application of taka-diastase as an 
aid to starch digestion is doubtless of high value by reason 
of its convenience, its notable saccharifying power, and its 
permanent keeping qualities.”
 Note 1. This is the earliest document seen (Nov. 2021) 
that mentions Parke, Davis & Co. in connection with Jokichi 
Takamine. It states that they are making taka-diastase. As far 
as we have been able to determine, Parke, Davis & Co. was 
the fi rst company, worldwide, that made and sold a purifi ed 
enzyme product–Taka-diastase. Jokichi Takamine licensed 
them the rights to make and market the product. It was being 
sold commercially by Sept. 1898. It probably consisted 
of a mixture of purifi ed diastatic / amylolytic enzymes. A 
fungal enzyme, it was produced by growing pure-culture 
Aspergillus oryzae on wheat bran, extracting the enzymes 
using water, then precipitating them using ethanol to create 
a white to yellowish-white powder, the form in which the 
product was sold. Its fi rst main application was as a digestive 
aid. Address: Chemical Lab., Purdue Univ. [Indiana].

69. Takamine, J. 1898. Substances diastasiques des 
moissures [Diastatic substances from fungus growths 
(Abstract)]. Moniteur Scientifi que de Quesneville 51(2):744-
45. Sept. Whole No. 681. (4th Series Vol. 12). [Fre]
• Summary: A French-language summary of the following 
English-language article: Takamine, Jokichi. 1898. “Diastatic 
substances from fungus growths.” J. of the Society of 
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Chemical Industry (London) 17(2):118-20. Feb. 28.

70. Takamuku, T. 1898. Shôyu kôji no enchiimu narabini 
moromi no jukusei ni tsukite [On the enzymes of shoyu koji 
and the ripening of moromi (mash)]. Tokyo Kagaku Kaishi 
(J. of the Tokyo Chemical Society) 19(8):787-803. Nov. [Jap]
• Summary: The title on the English-language table of 
contents reads: “On the Enzyme of Soja Kôji and the Process 
of Soja Sauce Ripening.”

71. Kawakita, T. 1898. Taka-kôji narabini Takadaiasuteesu 
[Taka koji and Takadiastase]. Kogyo Kagaku Zasshi (J. of the 
Society of Chemical Industry, Japan) 1:183-85. Summarized 
from J. of the Society of Chemical Industry (London). Vol 
17. [Jap]

72. Haury, Alfred. 1899. Die Schimmelpilze und ihre 
industrielle Anwendung [Molds and their industrial 
application]. Oesterreichische Chemiker-Zeitung 2(23):605-
11. Dec. Series 2. [24 ref. Ger]
• Summary: Discusses three genera of molds: Penicillium, 
Aspergillus, and Mucor. Gives details and a review of the 
literature on the use of Aspergillus species of mold for the 
production of saké, koji, soy sauce, miso, and various other 
East-Asian foods. In 1896 a book titled Les moisissures (The 
molds), by Calmette was published in Brussels, Belgium; 
he discussed sake, the chemical composition of koji, and 
the action of its diastase enzyme. “It was a Japanese named 
Jokichi Takamine who fi rst had the idea of using koji in 
place of malt in American and European distilleries. In 1889 
in the USA he was issued a patent on the process for using 
koji (or a mixture of koji and moto) in a fermentation to 
make of product containing 15-18% alcohol. The process 
was fi rst tested in practice at Peoria, Illinois, is a distillery 
of the Distilling and Feeding Co., but not with the results 
that all the world had expected. Both Delbrueck (1894) and 
Saare (1895) had the opportunity to the process on the spot 
in 1894; in the opinion of Delbrueck koji is suited for use 
in place of malt in the saccharifi cation of starches. For the 
production of koji, Takamine uses an inexpensive wheat bran 
instead of the typical rice. The process is then described in 
detail.

Aspergillus oryzae plays a key role in the production of 
two East-Asian foods: soy sauce (Shoyu-Sauce) and miso. 
The former is made with wheat, soybeans, salt, and water; 
miso is made from soybeans, koji, salt, and water. For details 
see Kellner’s publication “On Saké, Shoyu and Miso.” In 
Java, another species of Aspergillus, namely A. Wentii is used 
to make their soy sauce (Sojasauce), according to Prinsen-
Geerligs.
 Also discusses the use of Mucor species, such as 
Amylomyces rouxii, in the production of spirits or brandy 
from dehulled rice. In 1892 Calmette was head of the 
Pasteur Institute in Saigon; today he is director of the Pasteur 

Institute in Lille, France. He has taken considerable interest 
in Mucor species, and published the results of his research 
in his 1896 book. Colette has a factory at Seclin near Lille. 
Colette and Boidin have formed the Amylo Society (Société 
d’Amylo) in Lille. Address: Chemist, Austria.

73. Effront, Jean. 1899. Les enzymes et leurs applications 
[The enzymes and their applications]. Paris: G. Carré et C. 
Naud. 370 p. 22 cm. [Fre]
• Summary: The work of Jokichi Takamine with diastatic 
enzymes is mentioned on pages 274-75, 277-81, 283, 368.
 Koji is mentioned on pages 259-63, 275-76, 283, and 
368. Note: Jean Effront lived 1850-1931.

74. One jar and two packs of Taka-Diastase as sold in Japan 
(Photograph). 1899. Undated.
• Summary: See 1985 photo from “Japanese Patent Offi ce. 
History of industrial rights.” The date and place of this photo 
are unknown. Taka-Diastase was fi rst distributed to Japan 
in 1899 by Parke, Davis & Co. This Taka-Diastase was fi rst 
made by Sankyo KK in Japan in 1905 as a digestive enzyme 
for those who have diffi culty digesting starch.
 Sent by and reprinted with permission from Kanazawa 
Furusato Ijinkan (Great People of Kanazawa Memorial 
Museum) in Kanazawa, Japan.

75. Sankyo Shoten (Sankyo Co., Ltd.) founded in Japan 
(Important event). 1899.
• Summary: The Japanese word “Sankyo” means “three 
parts.”
 1899 (Meiji 32)–Sankyo Shoten is founded in Japan by 
three Japan men–Matasaku Shiobara, Shotaru Nishimura, 
and Genjiro Fukui–who each contribute equal amounts of 
money to the startup capital. Their fi rst product, in 1899, 
is Taka-Diastase, a digestive enzyme which had been 
discovered and launched in the USA in 1894 by Jokichi 
Takamine, who had isolated it from the koji mold Aspergillus 
oryzae. The fi rst Taka-Diastase they distributed and sold 
was imported, made in the United States under contract with 
Parke, Davis & Co., a U.S. pharmaceutical fi rm in Detroit, 
Michigan.
 1902 (Meiji 35)–Launched Adrenalin, an adrenal cortex 
hormone, fi rst isolated and patented in the USA by Dr. 
Jokichi Takamine.
 1905–Sankyo establishes the company’s fi rst plant at 
Hakozaki, where Taka-Diastase is fi rst manufactured in 
Japan.
 1908–Sankyo establishes the company’s second plant at 
Shinagawa, Tokyo, to increase their capacity to manufacture 
Taka-Diastase.
 1913–Sankyo Shoten, now growing rapidly, is 
reorganized as a joint stock company and incorporated under 
the new name Sankyo Co., Ltd. Dr. Jokichi Takamine, living 
in the United States, becomes the company’s fi rst president.
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 1915–Sankyo’s third plant is established in Osaka.
 1918–Daiichi Pharmaceutical Co., Ltd. was established 
with Seinosuke Shibata as the fi rst president. In 2005 
Daiichi, previously a completely separate company, acquired 
Sankyo.
 1920–Dr. Umetaro Suzuki is appointed as a scientifi c 
advisor to Sankyo. In 1910 Dr. Suzuki made the world’s 
fi rst discovery of vitamin B-1, from rice bran, thereby 
establishing the basis for the theory of vitamins.
 Note: Thiamine (vitamin B-1) was the fi rst of the 
vitamins to be described. Its discovery is generally attributed 
to Christiaan Eijkmann in 1897; in 1929 he was awarded 
the Nobel Prize in Physiology and Medicine because his 
observations led to the discovery of vitamins (Source: 
Wikipedia, at Thiamine, Aug. 2012).
 1921–Sankyo starts to manufacture Japan’s fi rst 
synthetic agricultural chemical, the fumigant insecticide 
Kokuzol®.
 1932–Sankyo starts to manufacture yeast for bread.
 1949–Both Sankyo and Daiichi are fi rst listed on the 
Tokyo Stock Exchange.
 1951–Sankyo manufactures Japan’s fi rst antibiotic 
preparation Chloromycetin®. The same year Sankyo 
launched the cold medicine Lulu®.
 1961–Sankyo established a U.S. subsidiary in New York 
City.
 1960s early–Japan establishes a National Health 
Insurance System which is important not only to Sankyo, 
“but to the Japanese pharmaceutical industry at large. Under 
the new system patients were required to pay a fraction of 
prescription fees while the government assumed the majority 
of costs. Moreover, the system encouraged the generous 
prescription of medications since doctors profi ted from the 
difference between the offi cial reimbursement price set by 
the Ministry of Health and the actual price for which the 
drugs were purchased. For this reason, the drug industry 
became one of Japan’s most profi table industries. By 1961 
the industry’s annual growth rate reached 21 percent.”
 1976–Patent protection laws are passed in Japan when 
enable Japanese pharmaceutical companies to invest in 
research without fear of piracy.
 1996–Sankyo Parke Davis is established in a joint 
venture with Warner-Lambert Co.
 Sources: International Directory of Company Histories, 
Vol. 56. St. James Press. History of Sankyo Co., Ltd. at 
www.daiichisankyo.com/corporate/history/index.html. 
Retrieved 2 Aug. 2012. http://www.fundinguniverse.com/
company-histories/ sankyo-company-ltd- history/.

76. Stone, W.E.; Wright, H.E. 1899. Bemerkungen ueber 
Takadiastase [Notes on Taka-diastase (Abstract)]. Jahres-
Bericht ueber die Fortschritte der Tier-Chemie 28:720. [1 
ref. Ger]
• Summary: This is a German-language summary of the 

following English-language article: Stone, W.E.; Wright, 
H.E. 1898. “Notes on taka-diastase.” J. of the American 
Chemical Society 20(9):639-47. Sept.

77. Takamine, Jokichi. 1899. Diastatische Substanzen aus 
Pilzculturen [Diastatic substances from fungus growths 
(Abstract)]. Jahres-Bericht ueber die Fortschritte der Tier-
Chemie 28:721. [1 ref. Ger]
• Summary: A German-language summary of the following 
English-language article: Takamine, Jokichi. 1898. “Diastatic 
substances from fungus growths.” J. of the Society of 
Chemical Industry (London) 17(2):118-20. Feb. 28.
 The summary (by Andreasch) begins: “In Japan, wird 
statt Malz eine als Koji bezeichnite Substanz verwendet,...”

78. Aso, K. 1900. The chemical composition of the spores 
of Aspergillus oryzae. Bulletin of the College of Agriculture, 
Tokyo Imperial University 4(1):81-96. Feb. [5 ref. Eng]
• Summary: “Our knowledge of the chemical composition 
of the spores of fungi is still very scanty, and as regards 
their ash, no analysis whatever has thus far been made.” 
The spores of Aspergillus oryzae “can easily be obtained in 
any quantity in Japan, as the rice grains covered with the 
mycelium and the spores of this fungus form an article of 
commerce under the name of Tane-Koji or Koji-dané. I have 
preferred however to collect the spores myself, in order to 
obtain them in a pure state.
 “Aspergillus oryzae plays a great part in several 
industries in Japan, being used not only in the manufacture 
of Sake or rice wine, but also in that of Shoyu or Soja-sauce, 
and of Miso.”
 Note: This is the earliest English-language document 
seen (April 2012) that uses the term “Soja- sauce” (or “soja-
sauce”) to refer to soy sauce.
 “This fungus contains powerful enzymes, a diastase, 
a maltase, invertase and a peptase. Oxydases appear to be 
present only in traces.”
 In the section titled “Preparation of samples” (p. 82) the 
author describes how he prepared and collected the spores: 
“Tane-kôji was prepared roughly milled rice without mixing 
any ash [in sake factories the ash of oak leaves is typically 
mixed with the rice substrate]; and when the rice grains 
became covered with innumerable spores, they were brought 
out from the cellar and the spores were separated from the 
rice grains and the mycelium by tapping on the bottom of the 
culture boxes (kôji-buta) inverted on a sheet of paper.” These 
spores “were then sifted with a very fi ne silk sieve to remove 
all impurities... This sample was exposed to air in a balance 
room for two weeks and kept in a bottle.”
 Two tables (p. 83) show the organic constituents in 
100 parts of air-dry spores, and 100 parts of dry matter. The 
latter contains 5.151% ash, whose composition is discussed 
in more detail on pages 93-96. A table (p. 95) shows the ash 
content and composition of winter wheat, paddy rice (not 
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whitened), oats, soy-bean, rice (not whitened), and spores of 
Aspergillus. The latter is by far the richest in ash, potash, and 
phosphoric acid. In conclusion, the author expresses “much 
thanks to Dr. O. Loew, formerly professor in this college...”
 Note: This is the earliest English-language document 
seen (Jan. 2006) that uses the term “Soja-sauce” (regardless 
of capitalization) to refer to soy sauce. Address: Nôgakushi, 
Japan.

79. Therapeutic Gazette (Detroit, Michigan). 1901. Taka-
diastase. 17(6):403. June 15. Series 3. Whole Series Vol. 25. 
[1 ref]
• Summary: Dr. Arthur Watson (Bellwood, Llanymynech) 
writes to the British Medical Journal of February 2, 1901: 
“’I desire to bring to the notice of medical men who have not 
tried it the great usefulness of taka-diastase in many cases of 
dyspepsia which do not yield to exhibition of pepsin, mineral 
acids, alkalies, etc. Probably the majority of dyspeptics can 
fairly digest proteids or albumins, but not starchy foods 
which bulk so largely in the diet of most, and especially 
of abstainers from animal food [vegetarians], who I think 
increase in numbers. The individual may eat too quickly, 
or his saliva may, as in fevers, be scanty or lack potency; 
so the buccal digestion [in the mouth] being incomplete, 
the stomach passes the unchanged starchy food into the 
bowel, where the pancreas may fail in effective offi ce, in 
which case severe lancinating pain in the colon may result. 
Taka-diastase appears not only greatly preventive of such 
indigestion, but by digesting the vegetable food, liberates the 
proteids for their better digestion by gastric acid. Recently I 
have had a dyspeptic vegetarian patient; but by taking with 
each meal one of Parke, Davis & Co.’s 2½-grain tablets for 
two or three weeks he can now take food in comfort, and has 
better general health. This is but one instance of my success 
with the ferment. If taken half an hour after the meal it acts 
apparently equally well, and in an acid medium.’”
 Note: This journal is published by Parke, Davis & Co., 
the manufacturer of Taka-diastase.

80. Went, F.A.F.C. 1901. Monilia sitophila (Mont.) Sacc., 
ein technischer Pilz Javas [Monilia sitophila, an industrial 
fungus from Java]. Zentralblatt fuer Bakteriologie. Series 2. 
7(15):544-50. July 12; 7(16):591-99. Aug. 10. [1 ref. Ger]
• Summary: The author reported that the mold Monilia 
sitophila plays an important role, because of its enzymes, 
in the production of ontjom, a good-tasting cake made by 
fermentation of peanuts. Tempeh is not mentioned.

81. Chemist and Druggist (London). 1901. Festivities: A 
Japanese evening. 59(23):911. Dec. 7.
• Summary:  “Last Friday evening, November 29, Dr. 
Jokichi Takamine, F.C.S., of Detroit [Michigan], U.S.A., 
who is on his way to Japan, was entertained to dinner at the 
Grand Midland Hotel, St. Pancras, amongst those present 

being Dr. Morley Agar, Mr. L. Bidwell, F.R.C.S., Dr. James 
Cantlie, Mr. H.P. Dunn, F.R.C.S., Dr. Alfred Gubb, Dr. Wallis 
Hoare (Borneo), Mr. C.D. Marshall, FRCS., Mr. MacAdam 
Eccles, F.R.C.S., Dr. Irwin Moore, Dr. George Ogilvie, 
M.R.C.P., Mr. Chisholm Williams. F.R.C.S., Dr. George 
Stoker, Dr. S.R. Wells, Dr. O.F.F. Grünbaum, Dr. Russell 
Wilcox (Minneapolis, Minnesota), and Dr. T.L. Foulds 
(Alton, Illinois). The exquisite dinner which the hotel chef 
served was a revelation to those who had not been familiar 
with the cuisine of the house.
 “After it, in reply to the toast of his health, given by Dr. 
Gubb, Dr. Takamine made a most interesting statement as 
to the connection between physic [the practice of medicine] 
and the new era in Japan. It may be remembered that Dutch 
traders had so well established themselves at Nagasaki in the 
seventeenth century that they took over physicians from their 
own country, whose practice was extended to the Japanese. 
European methods of treatment were so appreciated that 
many Japanese went to the Dutch doctors to learn; but they 
had also to become acquainted with European languages, 
especially German, so as to read text-books–and, in fact, the 
study of medicine took them into things European generally. 
This was especially prominent in the fi fties and sixties of last 
century. The progressive Japanese young man then found it 
necessary to become a pupil with one or other of the Dutch 
doctors, in order to extend his knowledge of Western ideals, 
and when the revolution took place in Japan the Reform 
party was very largely composed of those who had come 
under the Western infl uence, while many of the leading 
statesmen and politicians of the country have been trained as 
physicians; even the Marquis Ito, the Prime Minister, who 
is now in St. Petersburg, was as a young man the pupil of a 
Dutch doctor.
 “Dr. Takamine is not himself a physician, but a chemist, 
and it will be remembered that while he was a student at 
the Glasgow University he entered upon the investigation 
of the rice ferment, which resulted in his discovery that the 
preparation of sake (the Japanese rice-beer) does not depend 
upon a yeast like malt, but is promoted by a micro-organism 
which produces diastase. As a result of that investigation 
taka-diastase is manufactured on a commercial scale. After 
briefl y describing how it is prepared, and referring to his 
recent research on the suprarenal body and the isolation of a 
defi nite crystalline active principle, adrenalin, Dr. Takamine 
greatly delighted the guests by a series of stereopticon views 
of Japan, the photographs being beautifully coloured, and 
showing the entrancing beauty of the scenery as well as the 
characteristics of the Japanese people.
 “Dr. Cantlie supplemented Dr. Takamine’s modest 
references to his native country with interesting 
reminiscences of his association with the people there, and 
he particularly emphasised the great devotion that Japanese 
scientifi c men have for two of the most famous Englishmen, 
Newton and Darwin, in whose memory they celebrate a 
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Newton mass and a Darwin mass, much as we celebrate 
Christmas. The pleasure of a delightful evening was not 
a little contributed to by the excellent music of a select 
orchestra which performed during the dinner in an adjoining 
room.”
 A portrait photo shows Dr. Takamine.

82. D.A.R. 1901. Katjang-Kedelihpraeparaten [Soyfoods]. 
Orgaan van de Vereeniging van oud Leerlingen der 
Rijks Landbouwshool (see Landbouwkundig Tijdschrift) 
13(161):242-45. Dec. [Dut]
• Summary: The author wrote an article in the April issue of 
this magazine about soybean cultivation. Now he will discuss 
how soybeans are used to make foods. As mentioned in the 
previous article, soya beans as such are not good to eat, even 
boiled or roasted; they need to be processed so as to digest 
the indigestible protein; then this protein can be absorbed by 
the digestive enzymes of the stomach and intestines.
 As Japan is the soya country, we will start with the 
product that is most popular there, soy sauce, which has 
also earned its place in Europe. It is made from equal parts 
of roasted soybeans and wheat, 1-3 parts water, and much 
salt. The koji is fermented for a long time. Prof. Dr. M. 
Fesco [sic, Fesca], who provided much of this information, 
said it takes about 20 weeks to 5 years. The longest and 
slowest fermentation gives the best quality product. In Japan, 

every housewife makes her own soya sauce and there is 
competition for the best homemade soy sauce. Late-ripening 
protein-rich soybeans, called shoyu-mame, are used. In Java, 
the residue from soy sauce is used a lot, along with peanut 
presscake, for fertilizing sugar-cane fi elds.
 In the Netherlands Indies, ketjap [Indonesian-style soy 
sauce] is made solely by the Chinese. Also called Tao-yoe, 
it is prepared by covering cooked soybeans with hibiscus 
(waroe) leaves. The age and variety of the leaves is very 
important. The mold that grows produces substances 
[enzymes] that digest legumin [soy protein]. More of the 
process is described.
 Note 1. This is the earliest document seen (Feb. 2009) 
that contains the term Tao-yoe. H.T. Huang (e-mail of 25 
Feb. 2009) states: “Tao-Yoe sounds like Cantonese for 
Douyou (pinyin) or tou yu (W.-G.) which in Mandarin mean 
soy sauce, and which fi rst appeared in about 1750 in the 
Xingyuan Lu (Hsing Yüan Lu). See Huang 2000, p. 371-73.
 Star anise (Hades manies) is also added to Indonesian 
soy sauce. Some Chinese have gained a reputation for 
their knowledge of the different additives (boemboengs 
[boemboes]). 61. kg of soybeans (1 gantang or 10 katties) 
can yield 3 bottles of number 1 ketjap (which retails for 
50 Dutch cents per bottle), plus 3 bottles of 2nd extraction 
ketjap (each 40 cents), plus 3 bottles of ketjap no. 3 (which 
is little better than salt water with a light brown tint; each 20 
cents).
 The Japanese also use soybeans to make tofu (tofoe). 
Precipitated with magnesium chloride, it is a greyish-white 
dough, or sometimes yellow product. Although containing 
90% water, it is a concentrated food. A table (based on 
analyses by E. Kirch [sic, Kinch] of Tokyo) shows the 
composition of tofu and kori-tofu; the latter is made by 
freezing tofu then thawing it. Tofu is a good product for 
vegetarians, but beware than it can act as a laxative because 
of the magnesium chloride.
 Note 2. This is the earliest Dutch-language document 
seen (Sept. 2011) with the term Katjang-Kedelihpraeparaten 
in the title; it means “Soyfoods.”
 Note 3. This is the 2nd earliest Dutch-language 
document seen (April 2013) that mentions dried-frozen tofu, 
which it calls kori-tofu.

83. Lafar, Franz. 1901-1907. Technische Mykologie. Ein 
Handbuch der Gaerungsphysiologie... Zweiter Band: 
Eumyceten-Gaerungen [Technical mycology. A handbook of 
fermentation physiology... Vol. 2: Eumycetic fermentations]. 
Jena: Verlag von Gustav Fischer. x + 507 p. (p. 365-871). 
See p. 638, 640, 674-76. Illust. No index. 25 cm. Foreword 
by Prof. Dr. Emil Chr. Hansen (Carlsberg-Laboratorium, 
Kopenhagen). [5 ref. Ger]
• Summary: This book is continually paginated with Vol. 
1, so the fi rst numbered page is 365. Part 15 (chapters 56-
58) is titled “Morphology, physiology, and classifi cation of 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   52

© Copyright Soyinfo Center 2021

the technically important higher Ascomycetes and related 
forms” (p. 627-704). Chapter 56, by Prof. Dr. Carl Wehmer 
(Dozent an der Technischen Hochschule zu Hannover 
[Germany]), “Morphology and classifi cation of the families 
of the Aspergilli (Aspergillaceen)” discusses (p. 627+): 
Eighteen illustrations of Aspergillus conidiospores (p. 632-
33). Aspergillus Oryzae (Ahlburg) Cohn (=Eurotium Oryzae 
Ahlburg), which is widely used in Japan to make saké, 
soy sauce (Soja-Sauce), and miso (p. 638-39, with illust.). 
Aspergillus Wentii (Wehmer), which is used in Java to make 
Tao-Yu (Chinese-style soy sauce) using cooked soybeans 
covered with Hibiscus leaves (p. 640).
 Chapter 57, also by Prof. C. Wehmer, titled “Chemical 
effects of the Aspergilli (Aspergillaceen),” discusses (p. 
674+): Saccharifi cation of starches, diastase and diastatic 
enzymes, Takamine’s research using Aspergillus to make 
diastase (Takadiastase) and its effi ciency compared with 
similar enzymes of different origins, koji extract which 
contains amylase and other enzymes, use of A. oryzae to 
make saké, shoyu, and miso (p. 675-76).
 This book also discusses: Zygospore production 
(p. 379). Sporulation and Aspergillus (p. 387-89, with 
illust.). Morphology and classifi cation of the Mucorales, 
zygomycetes, zygospores (p. 420-21). The genus Mucor, 
sporangia, Rhizopus (p. 424-27, illust.). Mucorales used in 
the spirits industry, Mucor rouxii, Chinese yeasts (p. 436-
37). Ragi/raggi and tapé (tapej) (p. 441). Decomposition of 
proteins and their derivatives, protease (p. 690-91). Film-
forming surface yeasts and their accompanying phenomena, 
Mycoderma (p. 732-33). Invertase (p. 828). Other enzymes 
discussed in this chapter include maltase, melibiase, 
lactase, trehalase, raffi nase, and amylase. Address: Full 
Public Prof. of Fermentation Technology and Bacteriology 
at the Imperial-Royal Technical College at Vienna 
[ordentlicher öffentlicher Professor der Gaerungsphysiologie 
und Bakteriologie an der k.k. {kaiserlich-königliche} 
Technischen Hochschule zu in Wien].

84. Conn, Herbert William. 1901. Agricultural bacteriology: 
A study of the relation of bacteria to agriculture, with special 
reference to the bacteria in the soil, in water, in the dairy, 
in miscellaneous farm products, and in plants and domestic 
animals. Philadelphia, Pennsylvania: P. Blakiston’s Son & 
Co. vii + 17-412 p. Illust. 22 cm. [265* ref]
• Summary: Part I of this book is “General nature of bacteria 
and fermentations” (p. 17-52). Preface (p. v): In recent years 
there has “been a growing conviction that a considerable 
number of phenomena, hitherto attributed to bacteria, are 
directly due to a class of chemical ferments called enzymes. 
These enzymes are sometimes produced by bacteria, but in 
other cases by organisms totally unrelated to bacteria.”
 Chapter I, titled “The nature of bacteria” (p. 17-
38) notes that bacteria were fi rst seen by the Dutch 
microscopist, Leeuwenhoek, in 1695. Yet for “150 years after 

Leeuwenhoek, although the microscope became a familiar 
plaything, it was hardly thought that these minute organisms 
offered a subject for serious study. For a century, they were 
simply objects of speculation” and considered “wonders 
of nature.” Not until the mid-1800s “was it conceived that 
the microscopic organisms, grouped together under the 
general head of animalculæ, could have more than scientifi c 
import. At that time there began to appear suggestions as 
to their possible relations to certain diseases, and almost 
simultaneously they were thought of as contributing 
to certain general changes in organic products, called 
fermentations” (p. 17-18). It was later learned that only a 
small proportion of bacteria cause disease.
 “As far back as 1860 Pasteur had shown their agency in 
the souring of milk...” Agricultural bacteriology originated in 
about 1880, and “is to-day the advance ground of research” 
(p. 19).
 The term “bacteria” did not come to be used until about 
1875–long after Leeuwenhoek. [Note: The word “bacterium” 
was fi rst used ca. 1849, “bacterial” in 1871, and “bacteria” 
in 1884]. Bacteria form a “distinct class of plants... closely 
related to the yeasts, and only a little more distantly related 
to the molds” (p. 21-22).
 Bacteria are divided into three easily recognizable 
divisions: (1) Spherical bacteria (coccus). Most cocci have 
no fl agella (tail) and are consequently stationary. (2) Rod-
shaped bacteria (Bacillus, with fl agella; and Bacterium, 
without fl agella). (3) Spiral bacteria (Spirillum). 4. Higher 
bacteria, incl. Actinomyces (p. 25-28).
 Most bacteria reproduce by simple division, but some 
also form spores, which are resting forms that enable the 
bacterium to survive periods of adversity. Many bacteria can 
reproduce very rapidly; some double their numbers every 30 
minutes (p. 30-31).
 Chapter II, titled “Fermentation” (p. 39-52) notes that 
this subject is just beginning to be well understood, but 
many questions remain. The best known is the alcoholic 
fermentation, in which yeasts transform sugar into alcohol 
and carbon dioxide. Numerous types of fermentation are 
now recognized, including the butyric fermentation (which 
produces butyric acid in butter), the lactic fermentation 
(which causes the souring of milk), the acetic fermentation 
(which produces acetic acid and forms vinegar), the 
proteolytic fermentation (which renders insoluble certain 
insoluble proteids, as in the ripening of cheese), etc. “Closely 
related to the fermentative processes are the phenomena we 
call putrefaction and decay” (p. 40-41).
 The section titled “Organized and unorganized ferments” 
discusses fi ve points common to all types of fermentation: 
“They are all produced by the special action of some special 
body in the fermenting material in a quantity which is very 
small, considering the great changes produced. 4. These 
bodies (ferments) are all rendered inert or destroyed by heat.” 
Note: The word “enzyme” is not used here. “Fermentations 
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have been known for centuries. Even in ancient Egypt the 
production of alcohol was familiar. Every savage tribe has 
its own method of obtaining alcohol by fermenting sugar 
solutions... The chemical nature [of fermentation] was 
determined early in the 19th century, but its relation to yeasts 
was not determined until 1837, when Schwann demonstrated 
that fermentation would not occur except under the infl uence 
of yeasts.” Liebig fought Schwann’s conclusion for years, 
arguing that the process was “a purely chemical change, 
but this theory was eventually disproved by Pasteur and 
others, who fi nally demonstrated that fermentation is a 
physiological process accompanying the growth of yeast.” 
“But even in the days of Schwann it was recognized that 
there was another type of chemical change which resembled 
the yeast fermentation in some respects. This was the sort 
of changes which occur in the digestion of food, and which 
were known... to be due to certain materials in the digestive 
fl uids. As early as 1833 diastase was known which could 
convert starch into sugar, and in 1836 pepsin, causing the 
digestion of proteids in gastric digestion, was discovered. 
Although these processes were seen to be different from the 
fermentation produced by yeast, their general similarity led 
to their being called fermentations and the active substance 
in each case was known as a ferment. By about 1880 the 
fermenting substances were separated into two different 
classes. On the one hand were those which, like yeast, were 
produced by organisms and were called organized ferments, 
and on the other those which contained no organisms and 
were called unorganized ferments. These latter ferments 
received the name of enzymes, which name is now in most 
common use.
 “But during the last twenty years there has been a 
gradual breakdown of the distinction between the two 
classes, which is leading toward the conclusion that the two 
types of fermentation may be fundamentally one” (p. 41-43).
 In conclusion: “We have no conception of the actual 
nature of enzymes. We fail utterly to understand their 
action. How can a substance produce chemical actions by 
its simple presence without itself being acted upon and 
entering into chemical reactions is a total mystery. Whether 
to call these enzymes chemical bodies of a wholly lifeless 
nature, or to regard them as semi-living, as some do, cannot 
be determined. In short, we have in enzymes substances as 
mysterious as the original fermentation” (p. 50-51). Address: 
Prof. of Biology, Wesleyan Univ., Middletown, Connecticut.

85. Went, F.A.F.C. 1901. Ueber den Einfl uss der Nahrung 
auf die Enzymbildung durch Monilia sitophila (Mont.) Sacc. 
[On the infl uence of food on enzyme production by Monilia 
sitophila (Mont.) Sacc.]. Jahrbuecher fuer Wissenschaftliche 
Botanik 36:644-52. [36 ref. Ger]
• Summary: Monilia sitophila is a mold used in Java to 
make onchom. However, neither onchom nor tempeh are 
mentioned in this article. This mold can produce at least ten 

different enzymes. Contents: 1. Historical. 2. Maltoglucase. 
3. Trehalase. 4. Raffi nase. 5. Invertase. 6. Cytase. 7. Diastase. 
8. Lipase. 9. Tyrosinase. 10. Labenzym. 11. Trypsin. 12. 
Summary of results. Address: Utrecht [Netherlands].

86. Went, F.A.F.C. 1902. Ueber den Einfl uss der Nahrung 
auf die Enzymbildung durch Monilia sitophila (Mont.) Sacc. 
[On the infl uence of food on enzyme production by Monilia 
sitophila (Mont.) Sacc.]. Zentralblatt fuer Bakteriologie. 
Series 2. 8(10):313-16. March 8. Extract from Pringsheim’s 
Jahrbuch 36:611 (1901). [1 ref. Ger]
• Summary: Neither onchom nor tempeh are mentioned.

87. Pozzi-Escot, Emm. 1902. Nouvelle dïastase réductrice 
extraite du Koji-japonais et secrétée par l’Eurotium Orizoe: 
la Jacquemase [Jacquemase, a new reducing diastase 
extracted from Japanese koji, and secreted by Eurotium 
Oryzae]. Bulletin de la Societe Chimique de Paris 27:557-60. 
Meeting of 9 May 1902. [5 ref. Fre]
• Summary: Begins by discussing Takadiastase. However 
a new diastase as has been discovered in the laboratory 
where the author works. “In order to recall that this diastase 
has been discovered at the scientifi c research laboratory of 
M. Georges Jacquemin, my master, I propose to name it 
Jacquemase.”
 A brief summary in the Journal of the Chemical Society 
(Vol. 82, Part I, p. 655–on Google Books) states: “The author 
shows that the taka diastase extracted from koji, although 
possessing reducing properties, is not the same as philothion; 
in particular, it does not yield hydrogen sulfi de with 
sulphur. For this new class of reducing diastases, the author 
proposes the name reductases”–A.F. Address: Laboratoires 
de recherches scientifi ques de M. Georges Jacquemin, à 
Malzéville, France.

88. Thompson, William Gilman. 1902. Practical dietetics: 
With special reference to diet in disease. Second edition, 
enlarged and thoroughly revised. New York and London: D. 
Appleton and Company. xxiii + 828 p. See p. 152, 164, 676. 
Index. 23 cm.
• Summary: In the chapter titled “Vegetable Foods” we 
read (p. 152): “Soya bread is made from an oily pea which 
grows in China and Japan, and is used by diabetics, for it 
contains over one third part of gluten and but 1.17 per cent of 
glucose.”
 Page 164: “The soy bean is the chief legume of China 
and Japan, where it furnishes the necessary protein to add to 
a rice diet. From its vegetable casein several varieties of bean 
cheese [tofu] are made.”
 Also discusses: Nestle’s Food (p. 150-51). Granose (p. 
151). Gluten and the amount of gluten in wheat and various 
wheat products, pasta, and rye bread (p. 136, 145, 151-53, 
161, 676). Sago (p. 158). Diastase and malt extracts (p. 159-
60). Erbstwurst, or pea sausage (p. 163-64). Peanuts (p. 165, 
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191, 198; peanut oil is used mainly to adulterate or imitate 
olive oil, which is more expensive). Almonds (p. 190-91, 
198, 674). Oleomargarine and Butterine (p. 196).
 The fi rst U.S. edition was published in 1897 
(copyrighted 1895). A third edition was published in 1905 in 
New York and London, and a fourth edition in 1909 (xxvi + 
928 p.). The author lived 1856-1927. Address: M.D., Prof. of 
Medicine in the Cornell Univ. Medical College.

89. Japan and America (New York). 1903. Prominent 
Americans interested in Japan and prominent Japanese in 
America. 3(1):1-97. Jan. Supplement. See p. 69-73.
• Summary:  One of the prominent Japanese in America is 
Dr. Jokichi Takamine, of whom a biography (written from a 
Japanese viewpoint) is given (p. 69-73).
 “Dr. Jokichi Takamine was born in November 5th of 
Kayei (1852), at Kanazawa, Kaga Province, Japan. At the 
age of 12 he was selected, and sent to Nagasaki to study 
there, by order of the provincial authority under the feudal 
government. He afterward entered the Osaka Medical 
School. In 8th of Meiji (1875), he began to study applied 
chemistry in the engineering department of the Tokyo 
University, graduating from the institution three years after. 
In the following year he was ordered by the government to 
study in England. In the spring of 14th, Meiji (1881), he 
returned to Japan via America, attached as an engineer to the 
Agricultural and Commercial Department, and engaged in 
special investigations in chemical technology, especially in 
sake brewing and indigo manufacturing.
 “In 1884 he was appointed as Japanese representative in 
the New Orleans World’s Fair, dispatched to America, and 
made an especial study of artifi cial fertilizing. He returned 
with a view to advance his own country’s agricultural 
enterprise, and carried with him the necessary materials 
for the purpose. The artifi cial fertilizer he had brought 
home was distributed among the farming districts by the 
Agricultural and Commercial Department, and tested with 
a successful result. The prospect of manufacturing this 
important ingredient for farming purposes was at once seen; 
he resigned the governmental position and entered with 
Yeiji Shibusawa (now a baron) and Takashi Masuda into a 
movement for establishing a manufactory.
 “The Tokyo Artifi cial Fertilizer Company resulted. Dr. 
Takamine again went abroad in 1885 to purchase machinery 
for the company, and, incidentally, studied the brewing 
methods of Europe and America. The idea of introducing the 
Japanese brewing method into theirs occurred to him, and, 
with this in view, he obtained patents for the sake brewing 
from the governments of Europe and America. He returned 
to Japan and devoted himself to the artifi cial fertilizer work.
 “In 1890 Dr. Takamine, on request of his American 
friends to come and conduct experiments on the brewing 
in their country, came to America. His experiments proved 
successful. Whereupon, he made further investigations, 

which resulted in the discovery of the process of obtaining 
ferment, the indispensable element in brewing, from the 
wheat bran waste. Heretofore malt was chiefl y used for 
ferment in Europe and America, and Koji in Japan. But this 
newly discovered ferment has more strength than either 
of them. It was desirable to produce this new ferment in a 
large quantity and to distribute it. The Takamine Ferment 
Company was established, to which he was elected president. 
The Takamine Ferment Company entered into a contract 
with the Whisky Trust, and after a series of experiments 
with the new ferment, fi nally succeeded in producing a large 
quantity of liquor daily. Whereupon, the malt manufacturers 
of the country began to fear because of the prospect of the 
new discovery, which may at the end render the old ferment 
useless. They bitterly criticized Dr. Takamine, and tried 
indirectly to prevent his further success. But the patience and 
earnestness of this Japanese scientist pressed him forward 
in spite of the diffi culty. Misfortune was, however, waiting 
him; the Ferment Company was completely destroyed by 
fi re, and, to add to the misfortunes, the malt manufacturers, 
who were strongly prejudiced against him, took the 
opportunity to spread the report that he had himself fi red 
the factory building for the purpose of hiding the traces 
of his unsuccessful attempts at brewing. Despite of such 
diffi culties the Ferment Company was soon started again, 
and its work was slowly progressing, when a new trouble 
arose, which resulted in the permanent dissolution of the 
company. The trouble came this time from the Whisky Trust 
Company, in which disagreements as to the control of the 
brewing work began to appear. Dr. Takamine was obliged 
to sever his connection with the Trust Company. But he 
was still bound to it by the terms of the contract previously 
entered into, and could not undertake an independent work. 
He fi nally instituted a suit against the ‘trust,’ and recovered 
his right to the discovery. But owing to the predominating 
infl uence of the Trust Company, he could not persuade 
enough [sic] to assist him in instituting a new company. He 
abandoned the ferment work. Dr. Takamine had never known 
despair; for there is always open a new fi eld in the mind of a 
profound student of nature, such as he is, for investigations. 
He continued his studies in analytical chemistry, and was 
rewarded by the discovery in which he succeeded in isolating 
what is now called ‘Taka-Diastase,’ from certain ingredients 
in germinating grain.
 “The Taka-Diastase is now extensively used for 
amylaceous dyspepsia, and is obtained principally from koji, 
the Japanese ferment. It became an indispensable article 
of the medical men of the world, and is patented in many 
countries.
 “Another discovery, and perhaps one of the most 
important of modern times, is the isolation of the active 
principle of the suprarenal gland known as adrenalin. This 
discovery had long been sought for by the scientists of 
Europe and America, but without result. The announcement 
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of the discovery in 1901 by the Japanese chemist was 
therefore very warmly received by the scientifi c world. 
This new drug has a marvelous power on the blood vessels, 
increasing their blood pressure, and is an indispensable 
agency in performing surgery operations. It is also a most 
expensive drug. It is described by the discoverer himself as:”
 There follows a long extract from a the Proceedings of 
the Physiological Society (London) (14 Dec. 1901).
 “This achievement in modern medical science by Dr. 
Takamine is only paralleled by the discovery of a remedy for 
diphtheria by Dr. Kitazato.
 “Dr. Takamine, for the purpose of conducting further 
investigations, has established a chemical laboratory in New 
York City, where he is conducting experiments with his two 
assistants. It may be said that he has always succeeded in 
every attempt in scientifi c research. The Artifi cial Fertilizer 
Company in Tokyo is now in a very prosperous condition, 
having raised its capital to more than 1,000,000 yen. The 
agricultural interests of Japan have thus been greatly 
promoted by him. The Ferment Company which he once had 
in this country is now being established in his own country. 
The Japanese Government has already gotten the approval of 
the Diet for the purpose.
 “Dr. Takamine is married to Caroline, a daughter of Col. 
E.V. Hitch, who was a Southern offi cer in the Civil War, 
and has two sons, the elder, Jokichi, and the younger, Eben; 
the elder sister [sic, younger sister, Elizabeth “Beth” Lean 
Hitch] of his wife is married to Mr. [William] Atkinson, 

the Commissioner of the St. Louis World’s Fair [Missouri]; 
her younger sister [Marie] to the son of the late Henry 
George, the famous expounder of the single tax theory and a 
candidate for Mayor of New York, and her younger sister is 
living at present with Dr. Takamine.”
 An oval portrait photo shows Dr. Takamine in a bow tie.
 Note 1. This is the earliest known biography of Jokichi 
Takamine.
 Note 2. The date of Takamine’s birth differs from that 
most widely cited: 3 Nov. 1854.
 Note 3. Elizabeth (“Beth”) Lean Hitch and William 
Atkinson had two children: (1) Terrence Atkinson, born 31 
May 1901. (2) Margaret Beatrice (“Bea”) Atkinson, born 15 
Jan. 1904. Elizabeth, who was dangerously attractive, was 
married four times: (1) To Walter Blanchard. (2) To William 
Atkinson. (3) To John S. Clark. (4) To William Adler. 
(Michael G. Hitch, 2007, p. 456).
 Note 4. Caroline Hitch, her sisters Marie and Elizabeth, 
Marie’s daughter Jane George, and Elizabeth’s daughter Bea 
Atkinson (“Little Bea”; Beatrice Margaret Atkinson) are 
all major characters in the book Where the Wings Grow, by 
Agnes de Mille (1978, Doubleday).

90. Pozzi-Escot, E. 1903. Die Jacquemase, eine neue, aus 
dem japanischen koji extrahierte und durch Eurotium Oryzae 
abgesonderte ruduzierende diastase [The Jacquemase, a new 
diastase extracted from Japanese koji and isolated by use of 
Eurotium Oryzae]. Nahrung und Genusmittel 6:140-. [Ger]*
Address: Japan.

91. Saito, Kendo. 1903. [Laboratory enzymes and catalase in 
koji mold]. Shokubutsugaku 17:276-. [Jap]*

92. Lafar, Franz. 1903. Technical mycology: The utilization 
of micro-organisms in the arts and manufactures. Translated 
by Charles T.C. Salter. Vol. II–Eumycetic fermentation. 
Part I. London: Charles Griffi n and Co., Ltd.; Philadelphia, 
Pennsylvania: J.B. Lippincott Co. 189 p. Illust. Index in Vol. 
II:2. 23 cm. [Eng]
• Summary: Chapter 45, titled “The use of Mucoreæ in the 
spirit industry,” discusses (p. 86-98): Mucor Rouxii and 
other species of Amylomycetes: Diastatic enzymes, Chinese 
yeast (fi rst described in 1892 by E. Calmette), the fl ora of 
Chinese yeast, various Amylomyces. Ragi and Tapej [tapeh, 
raggi, peh-khak, tsao]: The raw material used in Java for 
making arrack [arak] consists of waste molasses from sugar 
works, ragi is made from glutinous rice (ketan). The so-
called amylomyces process (p. 94, or Amylo process for 
short): This is the process for the industrial utilization “of 
the diastatic activity of Mucor Rouxii and several allied 
fungi. A company, the ‘Société d’Amylo,’ was founded by 
A. Collette and A. Boidin (I.), who also, in 1897, took out 
in the name of this company a German patent for a ‘process 
for producing alcohol from starchy materials, by means of 
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aseptic saccharifi cation and fermentation.’”
 This book also discusses: Zygospore production (p. 16-
19). The germination of spores and Aspergillus (p. 26-30, 
with illust.). Morphology and systematology of the Mucors, 
zygomycetes, zygospores (p. 66-67). 

 The genus Mucor, sporangia, Rhizopus (p. 71-77), with 
illust. of Rhizopus nigricans Ehrenberg. “(a) is the extremity 
of a stolon, which has developed into the appressorium (h). 
This latter is the starting point of the sporangiophores (t), 
four of which are shown with the sporangia (s) unbroken, 
whilst the columella (e) is all that remains of the fi fth. 
Magnifi cation 30. After Brefeld.” Address: PhD., Prof. of 
Fermentation-Physiology and Bacteriology in the Imperial 
Technical High School, Vienna.

93. Kozai, Y.; Loew, O. 1904. Ueber fungicide Wirkungen 
von Pilzculturen [On the fungicidal effects of mold 
cultures]. Bulletin of the College of Agriculture, Tokyo 
Imperial University 6(2):77-79. March. German summary in 
Chemisches Central-Blatt 1904(2):252. [Ger]
• Summary: It has been observed that in Japan, a well-
known vegetable cheese known as Miso, does not get 
covered with mold even during the hottest days of summer, 
despite its moist condition and the fact that it is exposed to 
the open air and dust in shops. The prompted the authors to 
conduct an experiment to see if Aspergillus oryzae, the miso 
mold, has fungicidal properties. The miso is made from the 
action of enzymes on cooked soybeans. Address: Tokyo 
Imperial Univ., Japan.

94. Scott, Carl. 1904. Clever Japs win wealth in America. 
The most distinguished of them, Dr. Jokichi Takamine, won 
fame by discovering Taka-Diastase and Adrenalin. Daily 
Picayune (New Orleans, Louisiana). May 15. p. 40.
• Summary: “(Copyright, 1904, by E.B. Warner.) The 
adaptability and enterprise of the Japanese are well 
illustrated by the life stories of some promising merchants, 
bankers and professional men now practicing in New 
York, Boston, Philadelphia [Pennsylvania], Chicago, and 
other American cities, who owe allegiance to the Mikado. 
Many of these men could hardly be distinguished, at a fi rst 
glance, from their American colleagues and competitors, so 
thoroughly have they adapted themselves to the ways of the 
West that even their Oriental features seem to have changed, 
or at least become modifi ed, with the passing of the years.
 “This is particularly the case with Dr. Jokichi Takamine, 
the distinguished chemist and inventor, who next to the 
Minister at Washington [DC], is the most prominent member 
of the Japanese colony in America. He would never be taken 
for a Japanese by a man who does not know him, for he has 
none of the distinguishable marks of the race.
 “Dr. Takamine is an example of the fact that in Japan 
‘the career is open to the talented.’ The Government there 
selects the brigt [sic, bright] boys, looks after their education, 
and gives them every chance of winning wealth and fame 
provided that they show a disposition to ‘make good.’\ 
“Dr. Takamine, who was born in 1852; was selected at the 
age of 12 and sent to Nagasaki, to study by order of the 
old feudal Government. He afterwards entered the Osaka 
Medical School, and, after the Restoration, studied applied 
chemistry in the newly-established Tokio University. When 
he graduated from that institution he had been studying for 
fi fteen years, with the one end in view of becoming a great 
chemist, and had learned everything Japan could teach him. 
Still, the Government was not satisfi ed, and ordered him to 
study in England and America for several years.
 “In 1884 he visited America as Japanese representative 
at the New Orleans World’s Fair. On his return to Tokio 
he speedily became prominent, for he had learned things 
in America that were of the greatest value in Japan. He 
introduced American artifi cial fertilizers for the fi rst time, 
and the agriculturists of an overpopulated country benefi ted 
immensely.
 “Dr. Takamine is a businessman as well as a scientist. 
‘Why import these fertilizers at great expense from America 
when we can make them in Japan?’ he reasoned, and he 
formed a company in Tokio for the manufacture of fertilizers 
which has proved one of the most successful enterprises in 
Japan.
 “But that was out [sic, not] all. While he was in America 
Dr. Takamine used some of his spare time in studying 
indigo manufacturing and the chemical technology of 
‘sake’ brewing, and when he went back to Japan he was 
able to introduce vastly improved methods into two of the 
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distinctively national industries.
 “In 1900 Dr. Takamine returned to America, at the 
request of a syndicate of American capitalists, to conduct 
chemical experiments with a view to fi nding out better 
methods of brewing. His experiments proved successful. 
He discovered the process of obtaining ferment, the 
indispensable element in brewing, from the wheat bran 
waste. Hitherto malt had been chiefl y used for ferment in 
Europe and America and ‘koji’ in Japan. But this newly-
discovered ferment had more strength than either of them, 
and it looked as if it was going to be a great thing fi nancially. 
A company was formed, with the discoverer at the head, to 
produce this ferment in large quantities and distribute it. But 
here begins the greatest troubles and disappointments of his 
hitherto successful career.
 “’Dr. Takamine’s Ferment Company,’ said one of his 
Japanese friends in New York, ‘entered into a contract with 
the Whisky Trust, and, after a series of experiments, with the 
new ferment, fi nally succeeded in producing a large quantity 
of liquor daily. But some of the malt manufacturers began 
to fear that the discovery would in the end render the old 
ferment useless. They bitterly criticized Dr. Takamine, and 
tried, indirectly, to prevent his further success.
 “’But the patience and earnestness of the Japanese 
scientist pressed him forward in spite of all the diffi culties. 
Misfortune was, however, waiting him. The ferment 
company’s property was completely destroyed by fi re; and, 
to add to his troubles, his enemies took the opportunity 
to spread the report that he himself had fi red the factory 
building for the purpose of hiding the traces of unsuccessful 
attempts at brewing.
 “’But, in spite of fi re and calumny, the Ferment 
Company was soon started again, and was slowly 
progressing when a new trouble arose which resulted in its 
permanent dissolution. The trouble came this time from the 
Whiskey Trust, in which disagreements as to the control of 
the brewing work came to appear. Dr. Takamine was obliged 
to sever his connection with the trust, but he was still bound 
to it by the terms of the contract previously entered into 
and could not undertake an independent work. He fi nally 
instituted a suit against the trust and recovered his right to his 
discovery. But owing to the predominating infl uence of the 
trust, he could not persuade enough capitalists to assist him 
in forming a new company, and he abandoned the ferment 
work which he had started with such high hopes.’
 “But the ‘Edison of Japan,’ as he has often been called 
by his fellow-countrymen, is not the man to despair. He gave 
up ideas of business, and continued his studies in analytical 
chemistry from a medical standpoint. He was rewarded by 
two of the most valuable discoveries made in that fi eld in 
modern times.
 “The fi rst of these discoveries was the method of 
isolating what is now called ‘taka-diastase’ from certain 
ingredients in germinating grain. This is principally obtained 

from ‘koji,’ the Japanese ferment, and is now regarded as an 
indispensable article by medical men all over the world in 
the treatment of dyspepsia.
 “The second and more important discovery was the 
isolation of the active principle of the suprarenal gland 
known as adrenalin. This discovery had long been sought 
by the scientists of Europe and America, but without 
result. The announcement of the discovery in 1901 by the 
Japanese chemist was, therefore, warmly received by the 
scientifi c world. This new drug has a wonderful power on 
the blood vessels, increasing their blood pressure, and is 
an indispensable agency in performing modern surgical 
operations. It is obtained by treating the disintegrated 
suprarenal gland of sheep and oxen with alcohol and alkaline 
substances.
 “’Adrenalin, when locally applied,’ said Dr. Takamine, 
speaking of the results of his experiments and the experience 
of thousands of other doctors, ‘is the most powerful 
astringent and haemostatic known, and also a very strong 
stimulant of the heart. It has produced good results in 
circulatory failure, and in the prevention of collapse in 
anaesthesia and carrying out bloodless operations in nose, 
ear, eye and throat work.’
 “Dr. Takamine has established a laboratory in New 
York city, where with some assistants, he is conducting 
further experiments along medical lines. He married Miss 
Caroline Hitch, a daughter of Colonel E.V. Hitch, who was 
a Confederate offi cer in the Civil War, and became related 
by that marriage, to the late Henry George, the famous 
expounder of the single tax theory.”
 Also contains a much shorter biography of Jiro Sakabe 
who came from a samurai family.
 Also mentioned are Daijiro Ushikubo, Gojuro Nagasaki, 
Gentaro Tanaka, and Takenosuke Furuya.
 Note: This is the earliest known biography of Jokichi 
Takamine from a non-Japanese viewpoint. It seems to be 
taken from a book or article by E.B. Warner, but we have 
been unable to fi nd that book.

95. Hitier, H. 1904. Société Nationale d’Agriculture de 
France: Communications diverses [National Society of 
Agriculture of France: Various communications]. Journal 
d’Agriculture Pratique 68:2. p. 55. July 14. [Fre]
• Summary: During the session of 6 July 1904 Mr. Bouvier 
presented a sample, to pique our curiosity, of tofu (fromage 
de Soja) that Mr. Paul Serre had sent to the Society from 
Java. This cheese is obtained after grinding the soybeans 
in water, in a double boiler or steam-jacketed kettle (bain-
marie). The albumin is precipitated, just like casein, with the 
aid of a special ferment (d’une ferment spécial) and with it 
one makes a special sort of cheese, of which the indigenous 
people are very fond. It would be interesting to study the one 
or several particular “ferments” used for this cheese.
 Note 1. The reporter seems confused between fermented 
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and non-fermented tofu. Note 2. Ferments were later called 
“enzymes.” Address: France.

96. Muto, Ryûnosuke. 1905. Nattô enchiimu no kenkyû 
[Studies on the enzymes of natto]. Tokyo Iji Shinshi (Tokyo 
Medical Journal) No. 1404. p. 665-76. April 8. [Jap]
• Summary: According to Muramatsu (1912): Mr. Muto 
isolated several bacteria from natto and concluded that 
only one bacillus, belonging to the B. subtilis group, was 
necessary for the production of natto. Address: Japan.

97. Fritsch, Jean. 1905. Fabrication et raffi nage des huiles 
végétales: Manuel à l’usage des fabricants, raffi neurs, 
courtiers et négociants en huiles [Manufacture and refi ning 
of vegetable oils: A manual for the use of manufacturers, 
refi ners, brokers, and wholesale merchants of oils]. Paris: H. 
Desforges–Librairie Générale Scientifi que et Industrielle. xv 
+ 593 p. Illust. Index. 25 cm. [3 soy ref. Fre]
• Summary: In Chapter 5, “Extraction of oil using solvents” 
(p. 133+) is a subchapter titled “Monographs on the oils” (p. 
205-431) which is divided into three parts: (1) Fluid, non-
drying oils. (2) Solid oils. (3) Drying oils.
 In part 3 is a long section on soybean oil (Huile de 
Soja hispida {Huile de pois}, p. 421-24). Origin: This oil is 
extracted from an herbaceous plant of the legume family; it 
originated in China and Japan, where the seeds are of great 
value for food use. In recent years this plant has become of 
particular interest from various points of view. In Germany, 
soybeans are used for the preparation of an artifi cial leaven 
[levure artifi cielle] for distilleries. They contain a ferment 
[enzyme] similar to the diastase of malt, which transforms 
starch into fermentable sugars. Soybeans also contain 18% 
oil, which, when extracted by a solvent, has a density of 
0.927. A table (p. 422) shows other constants for the oil and 
its fatty acids.
 Starting at the top of page 423 we read:
 A quick look at the processing of soy oil in China 
(Footnote: See Consular Report, 1893, 11 [actually Hosie 
1893. “Report by Mr. Hosie on the island of Formosa with 
special reference to its resources and trade,” p. 16-17]).
 Of the seventeen oleaginous plants cultivated in China, 
eight also grow in Formosa: among them, the soybean is by 
far the most important from the oil producing point of view. 
The soybean is divided in two species: one has seeds that 
are yellow on the outside and inside, the other one has green 
seeds. These are most probably sub-varieties of the soja 
bean.
 The process of extracting the oil is worth describing. 
The seeds are fi rst crushed with a large stone wheel. They are 
then reduced to round patties, not very thick, that undergo 
two further grindings before being further processed. The 
resulting paste (pâte) is then dropped on a square cloth 
and placed on a wooden grating that is placed on top of a 
caldron of boiling water. After several minutes, the paste 

is properly softened by the steam that, passing through the 
lattice, reaches into the paste, crossing the cloth. While this 
is taking place, another worker prepares a series of soft 
packets of carefully woven straw that has also been run 
through the steam in order to soften it: the straw will be used 
to wrap the paste that will be inserted in bottomless molds 
made from two metallic bands topped by a wooden casing; 
the straw is arranged so that it will form the bottom of said 
mold. The steamed beans are poured in this improvised mold 
and trampled down by foot until the mass is quite hard. The 
straw is folded over the top and trampled down so as to form 
a covering. The wooden casing is removed and the two metal 
bands are brought back, one towards the lower extremity, the 
other towards the upper extremity of the paste bloc; the press 
load is complete with 6 cakes; it is tightened strongly with 
the help of corner pieces.
 The oil runs from the press into a reservoir built 
into the ground. When the oil stops running, the press is 
un-tightened, the iron circles with the soybean cakes are 
removed, these are dried for a period of time before being 
shipped into the provinces to be used as fertilizer. Treated 
in such a fashion, the beans yield about 10 per cent. weight 
of oil, and the cakes, when removed from the press, weight 
about 64 pounds and are worth about three francs each. They 
represent an excellent manure and are carefully macerated 
before being spread over the soil.
 To show the commercial importance of this industry, it 
is suffi cient to mention that 60,000 tons of soybean cakes 
were exported from Chefoo during the year 1890. And yet 
Chefoo is far from occupying the fi rst place in this trade; 
Newchwang [today’s Yingkou] ships out more than 6 million 
francs worth of it per year. There actually is in town four 
oil factories working according to European processes; 
they are occupied extracting the oil from the soybeans and 
manufacturing the soybean cakes that are in great demand as 
fertilizer as much in China as in Japan and, most recently, in 
Java. In Formosa, where the soybean is also cultivated, oil 
is extracted following the above described process but the 
manufacturing is limited to serving the local consumption. 
The soybean cakes are not exported. The oil is used for 
illumination as well as for culinary uses.
 Jean Fritsch was born in 1858. Contains 83 fi gures 
(illustrations) in the text. Address: Ingénieur-Chemiste, Paris.

98. Oshima, Kintaro. 1905. A digest of Japanese 
investigations on the nutrition of man: Preparations of 
cereals (Document part). USDA Offi ce of Experiment 
Stations, Bulletin No. 159. 224 p. See p. 20-23. [10 ref. Eng]
• Summary: The section titled “Preparations from cereals” 
which gives detailed discussions of bread, fu (baked wheat 
gluten cakes), macaroni and vermicelli, sobakiri or soba 
(buckwheat noodles), mochi, ame [rice syrup].
 “Fu: This is a gluten preparation obtained from wheat 
fl our. The whole is mixed with water and made into a dough 
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which is kneaded, the kneading and addition of water 
continuing until a large part of the starch is removed. What 
remains is known as “fu,” and us used wither in the fresh 
state as an ingredient of soup, or is roasted to preserve it for 
future use.”
 While mochi is usually made from glutinous rice (Oryza 
[Oryzae] sativa glutinosa), “it may also be made from 
glutinous grains like millets. In the latter case some special 
prefi x denoting the kind of grain used is also employed, as, 
for instance, Kibi-mochi, or Awa-mochi (Kibi is Panicum 
miliaceum; Awa is Setaria germanica). The use of mochi 
made from glutinous millets is usually confi ned to the 
rural and laboring classes... Mochi is considered one of the 
essential articles of food for New Year’s feasts. It is generally 
eaten either roasted or cooked with shoyu sauce.”
 “Ame: This material is prepared most commonly from 
glutinous rice or glutinous millet, sometimes from common 
rice, and rarely from Indian corn or sweet potatoes. The 
essential feature of the process of ame preparation is the 
conversion of starch into maltose by diastase. Malt or 
sprouted barley is generally use to furnish the diastatic 
ferment. The cleaned rice or millet is soaked in water and 
then steamed, by which process the starch grains are broken 
open and made easily accessible to the ferment. The steamed 
grain is then transferred to a suitable vessel, mixed with 
certain proportions of powdered malt (added fractionally) 
and of water at about 60º C., and well stirred. The mixture 
is kept at a temperature of 50º to 60º C. In the course of 6 
to 8 hours the diastatic ferment has acted upon the starch 
and converted it largely into dextrin and maltose. The liquid 
mass is then fi ltered by pressing through a fi ne linen bag, 
and the fi ltrate is condensed in a double boiler to the proper 
consistency, which varies slightly according to the season.”
 “The material thus prepared is called midzu-ame, which 
means liquid or soft ame. It is a dense, clear, light amber-
colored liquid, not unlike the best commercial glucose in 
some of its physical properties. It is used in this form, or 
is further concentrated into kata-ame, or hard ame, a sort 
of hard, white, sweet candy. Stick ame is also made from 
midzu-ame by pulling.
 “Ame has been manufactured in Japan for at least two 
thousand years, and long before sugar was known it was 
used for fl avoring articles of food. Even at the present time it 
is sometimes used in place of sugar in cooking. Ame is also a 
favorite food adjunct for invalids.
 “An interesting discussion of the relations between 
midzu-ame as made by the Japanese and malt products of 
European countries before sugar was so generally known is 
given by Storer and Rolfe (1904, p. 80), in which the process 
of ame making is described by Takaki, from information 
obtained from Japan. In the same publication is given also 
the translation by Takaki (Loc. cit., p. 95) of a ‘Note on ame,’ 
published in Japanese by Furukowa [sic, Furukawa] (1885, 
p. 355). A description of the manufacture of midzu-ame from 

glutinous rice has been given by Wiley and McElroy (1982, 
p. 57).
 “Whether made from glutinous rice, ordinary rice, 
millet, or corn, ame consists mainly of maltose and dextrin. 
Kokashima (1855, p. 233) gives the following as the average 
of three analyses of samples of ame made from glutinous 
rice: Water, 15 per cent; protein, 1.1 per cent. These fi gures 
are almost identical with those given by Furukowa. The 
composition of ame from ordinary rice, as given by the latter, 
is as follows: Water, 17.4 per cent; protein, 0.8 per cent; ether 
extract, 0.1 per cent; maltose, 58. 1 per cent; dextrin, 23.3 
per cent, and ash, 0.3 per cent.
 “Furukowa states that ‘since the rice ame is rich in 
maltose and poor in dextrin, it has a sweeter fl avor than 
the glutinous rice ame, the fl avor of which is weaker in 
consonance with a similar quantity of maltose and a larger 
amount of dextrin in it. Since the proportion of nitrogenous 
matter in both kinds of ame is minute, this constituent would 
not readily suffer decomposition even if the ame were to be 
kept for a long time.” Address: Director, Hokkaido Agric. 
Exp. Station, Sapporo, Japan.

99. Oshima, Kintaro. 1905. A digest of Japanese 
investigations on the nutrition of man: Miso (Document 
part). USDA Offi ce of Experiment Stations, Bulletin No. 159. 
224 p. See p. 28-30. [1 ref. Eng]
• Summary: “Miso: This material is prepared from a mixture 
of soy beans, barley [note that he does not say rice], common 
salt, and water by a slow process of fermentation. Although 
it is highly probably that the process of preparing miso was 
fi rst introduced either from China or from Korea, the exact 
date of the introduction is not known. Mention is made 
of miso in a Japanese record of the latter part of the ninth 
century.
 “In the extent to which it is used, miso surpasses 
all other preparations from soy bean. Among the rural 
population and wage-earners in general it forms an 
indispensable part of the daily menu; among the people 
living in cities, however, it is used somewhat less 
extensively. Its chief use is in making soup and in cooking 
vegetables. For this latter purpose, however, miso and shoyu 
are to a certain extent replaceable, and generally when more 
shoyu is used the amount of miso consumed is smaller.
 “Since it is the general custom for the people in rural 
districts to prepare miso for their own use, no accurate 
statistics regarding the total quantity manufactured and 
consumed are available. It has been estimated that the daily 
consumption of miso per person in the rural districts is about 
40 grams. In the statistics of 25 dietary studies described 
beyond (p. 131), with people living elsewhere than in the 
country, the average daily amount was 43 grams, but the 
range was from 13 to 100 grams.
 “The production of miso depends primarily on the 
action of a fermenting agent known as koji. The process of 
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preparing the koji used for miso is similar to that for sake-
koji (see p. 36), except that for the latter only rice is used, 
whereas miso-koji may be made from either rice or barley. 
The object of preparing miso-koji is to propagate certain 
forms of fungi, of which Aspergillus oryzae is the principal 
one. The koji also contains diastatic and inverting ferments 
which change the carbohydrates of the raw materials into 
maltose, glucose, etc., and a proteolytic ferment which acts 
upon the nitrogenous bodies, converting them into simpler 
and more soluble materials. The yeast which causes alcoholic 
fermentation is also regularly present. Koji is dried and fi nely 
powdered before it is used.
 “To prepare miso the soy beans must fi rst be steamed, 
and upon this process depends largely the quality and 
especially the color of the fi nal product. The steaming is 
continued usually twenty-fi ve hours, at fi rst with strong heat 
but later very gently. When the beans are properly steamed 
and cooked, they are rubbed into a thick, uniform paste, to 
which are added proper amounts of powdered koji, salt, and 
water. The whole mass is then well mixed and stored in a 
special vat. The temperature of the mixture is kept at about 
15º to 20º C., though as the fermentation advances it often 
rises to 25º C.
 “Different kinds of miso are distinguished by color, 
taste, and keeping properties, and are prepared by somewhat 
different processes, the differences consisting chiefl y in 
the use of rice or barley koji, the amount of common salt 
added, a longer or shorter fermentation, and the temperature 
at which it takes place. Two of the most important kinds of 
miso are the following:
 “White miso.–This material is white in color, contains a 
small amount of common salt, is fermented with rice-koji for 
three to four days, and may be preserved about ten days.
 “Red or sendai miso.–This material is red in color, 
contains a relatively large amount of common salt, is 
fermented usually with barley-koji for one and one-half to 
two years, and may be preserved for several years.”
 A table shows the composition of white miso and red 
miso. Note: The source of this table is cited incorrectly. 
Address: Director, Hokkaido Agric. Exp. Station, Sapporo, 
Japan.

100. Oshima, Kintaro. 1905. A digest of Japanese 
investigations on the nutrition of man: Shoyu (Document 
part). USDA Offi ce of Experiment Stations, Bulletin No. 159. 
224 p. See p. 30-33. [1 ref. Eng]
• Summary: “Shoyu, or ‘soy sauce,’ is a dark-brown, 
moderately thick liquid very popular for use in cooking, 
and as a relish or condiment to increase the fl avor and 
palatability of the diet. In odor and taste it is not unlike a 
good quality of beef extract. It is prepared from a mixture of 
soy beans, wheat (or sometimes barley), salt, and water by 
long-continued fermentation. For the preparation of shoyu 
a large and late variety of soy bean, that is rich in protein, is 

usually recommended. The varieties especially adapted to 
this purpose are called shoyu beans. The western name ‘soy 
bean’ for all varieties of Glycine hispida very probably owes 
its origin to his fact.
 Note 1. This is the earliest English-language document 
seen (April 2012) that uses the term “shoyu beans” to refer 
to soybeans used to make shoyu (Japanese-style soy sauce). 
/ “As shown by the average for fi ve years (1887-1891), the 
annual production of shoyu in Japan, so far as statistics 
could be obtained, amounted to 221,000,000 liters. A small 
portion of the total product is exported, but this is more than 
counterbalanced by what is manufactured privately in rural 
districts and not included in the statistics quoted. It may 
be inferred from these fi gures that the yearly consumption 
per capita amounts to not less than 5 liters. It is generally 
estimated, however, on good authority, that the annual 
consumption per adult is 9 to 10 liters. In the average of 28 
dietary studies included in the present compilation, 36 grams 
of shoyu were used per man per day, an amount equivalent 
to nearly 11 liters per annum, which is in agreement with the 
higher estimate quoted above.
 “The term ‘hishiwo’ [hishio], which is considered as 
applying to a crude from of shoyu made without fi ltering, 
is found in a Japanese record dating from the early part of 
the eighth century. The manufacture of shoyu in its present 
form originated much later, probably in the sixteenth century, 
and has been gradually brought to the improved form of the 
present day.”
 A detailed description is then given of the process for 
making shoyu and “shoyu-koji.” “When the saline solution 
is cooled to the temperature of the air, the koji is added 
and the mixture well stirred. This material is kept in casks 
and allowed to ferment. It is stirred from time to time, the 
stirring being at more frequent intervals as the process of 
fermentation advances. The fermentation is allowed to 
continue usually one to two years, though often as long 
as fi ve years. It is believed that the longer the period of 
fermentation the better the quality of the product, other 
things being equal. When the fermentation is completed, 
the mass is fi ltered and pressed and the fi ltrate is allowed to 
settle two to three days. The clear supernatant liquid is then 
removed and heated to 70º to 100ºC. in a double boiler 2 to 3 
hours, after which it may be kept for a long time. To improve 
the taste, it is usual to add a certain quantity of sugar or 
sweet sake during the heating process.”
 Note 2. This is the earliest English-language document 
seen (April 2012) that uses the term “shoyu-koji” to refer to 
koji used to make shoyu (Japanese-style soy sauce).
 Also discusses: The chemical composition of 3 samples 
of shoyu. The effect of fermentation, including “proteolytic 
ferments,” “the diastatic fermentation” (which produces 
glucose), and the alcoholic fermentation.
 “The vegetable diet of the Japanese people at large 
is more or less monotonous, hence the value of these 
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preparations [miso and shoyu]. Indeed, the variety which 
they afford as food adjuncts can hardly be overestimated.” 
Address: Director, Hokkaido Agric. Exp. Station, Sapporo, 
Japan.

101. Thompson, William Gilman. 1905. Practical dietetics, 
with special reference to diet in disease. Third edition, 
enlarged and thoroughly revised. New York & London: D. 
Appleton & Co. xxiii + 846 p. See p. 155, 167. 10 plates. 
Index. 25 cm.
• Summary: Note: The contents of this 1905 edition, which 
concerns soy beans or soyfoods, is quite similar to that of the 
1902 edition.
 Chapter 4, titled “Vegetable Foods,” contains a section 
on “Prepared farinaceous foods, which contains a subsection 
(p. 155) that reads: “Soya bread is made from an oily pea 
which grows in China and Japan, and is used sometimes by 
diabetics, for it contains over one third part gluten and but 
1.17 per cent of glucose.”
 Another section in the same chapter, titled “Legumes, 
peas, beans, and lentils” states (p. 167): “The soya bean is 
the chief legume of China and Japan, where it furnishes the 
necessary protein to add to a rice diet. From its vegetable 
casein several varieties of bean cheese [tofu] are made.”
 The section on “Vegetarianism” (p. 35-37) concludes 
that this “eventually results in a loss of strength and general 
resisting power against disease...”
 Also discusses: Diastase and malt extracts (p. 163-
63). Erbstwurst or pea sausage (p. 166-67). Gerber’s Food 
and Nestle’s Food (p. 152-53; both foods are dextrinized, 
then evaporated with milk or cream. Nestlé’s food is made 
in Vevay [Vevey], Switzerland, “from sterilised fresh 
cow’s milk to which wheaten bread crust is added after 
dextrinisation by additional heat. Cane sugar is mixed in, 
and the mass is dried, pulverised, and hermetically sealed 
in tins. For use it requires dilution with water.”). Gluten (p. 
139, 148, 164, 689). Oleomargarine and Butterine (p. 199). 
Peanuts and peanut oil (p. 168, 201, 222; “Peanuts contain 
considerable oil, which is extracted and sold largely as 
spurious olive oil.”).
 The fi rst U.S. edition was published in 1897 
(copyrighted 1895). A second edition was published in 1902. 
A fourth edition was published in 1909 (xxvi + 928 p.). The 
author lived 1856-1927. Address: Prof. of Medicine in the 
Cornell Univ. Medical College, New York, NY.

102. Takamine, Jokichi. 1906. Diastatic substance and 
method of producing same. British Patent 12,227. Date 
of application, 25 May 1906. 5 p. Accepted 31 Dec. 1906. 
(Chem. Abst. 1:938) (See also 1:920).
• Summary: “My invention relates to diastatic substances or 
enzymes having the property of converting starch or starchy 
constituents of grains, roots, tubers or other portions of 
vegetable anatomy into sugars.”

 “A further object of my invention is to produce a new 
diastatic substance, having liquefying and saccharifying 
properties in which these properties are adjusted so that 
the starch liquefi ed by the liquefying properties may be 
saccharifi ed by the saccharifying principle; or so adjusted 
that the saccharifying properties of the diastase are not in 
excess.
 “It is well known that diastatic enzymes in general 
possess the characteristic property of converting starch into 
sugars. This conversion passes through various distinctive 
stages. (1) The fi rst is the liquefying stage, wherein the 
starch is liquefi ed or dissolved. (2) The next stage is the 
dextrifying stage, in which the liquefi ed or dissolved starch 
is transformed into dextrin [a carbohydrate of low molecular 
weight]. This is a transition stage and for the purpose of this 
specifi cation may be left out of further co consideration. (3) 
The fi nal stage is the saccharifying stage in which the dextrin 
is transformed into sugars.
 “I have discovered that these separate and distinct 
stages in the conversion of starch, or at least, the liquefying 
and saccharifying stages, are produced by separate and 
distinct enzymatic agents which exist together in varying 
proportions in diastases heretofore known and used.” 
However “these different enzymes do not occur therein 
in the most advantageous or desirable proportions for the 
economic conversion of starch or starchy materials into 
sugar... By my invention the proportions of the liquefying 
and saccharifying enzymes may be adjusted” so as to have 
the most advantageous proportions. Address: 45 Hamilton 
Terrace, New York, NY.

103. Ando, Fukusaburo. 1906. Nuka o genryô to suru 
“jiasutaaze” no seizô ni tsuite [The manufacture of diastase 
from rice bran]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 291. p. 441-49. May. “Read before the 
omnial general meeting” (Sokai enzetsu). [Jap]

104. Gautier, Armand. 1906. Diet and dietetics. Edited 
and translated by A.J. Rice-Oxley. M.A., M.D. London: 
Constable & Co., Ltd. xii + 552 p. June. Illust. Index. 22 cm. 
[1 ref. Eng]
• Summary: This is a translation into English of 
L’alimentation et les régimes: Chez l’homme sain et chez les 
malades. 2nd ed. (1904).
 In a multi-page table titled “Composition of the usual 
principal aliments with regard to their fundamental nutritive 
principles,” the section on “Seeds of leguminosae” contains 
an entry (p. 118) for “Soja hispida, yellow.” Much of the data 
comes from König 1889. The average cellulose content is 
4.67%.
 On page 236 we read: “Peas or beans of Soja.–This is 
the oily pea of China and Japan where its cultivation dates 
from the earliest times. Its feeble quantity of starch and 
its richness in albuminoids has given rise to the proposal 
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to make bread of it for diabetics.” A table shows the 
composition (minimum and maximum for each nutrient) 
according to H. Pellet (1880) and A. Balland (1903), 
including: Fatty matter 12.95 to 14.80%. Proteid 34.85 to 
38.41. Starch, dextrin, sugar 26.74 to 32.11. Cellulose 3.60 
to 6.20. Mineral matters 4.35 to 5.20. The ash is composed 
mainly of “phosphates of potash and magnesia, with a little 
calcium sulphate.”
 “One will notice the exceptional richness of this aliment 
in nitrogenous principles. Starch rises on an average in 
this fl our to 28 per cent instead of 45 per cent in that of 
wheat. Unfortunately the taste of this vegetable is not very 
agreeable.
 “In Japan the fl our of Soja is mixed with cooked rice and 
left to ferment, and a sort of broth or sauce is thus obtained 
[sic] which takes the place of extract of meat.”
 Also discusses: Albuminoids and proteid matters (p. 8). 
The cellular mechanism of assimilation and of the production 
of vital energy (p. 101-12). Ferments [later renamed 
enzymes], including digestive ferments which hydrolyze and 
divide, fi gured ferments (bacteria and yeasts), ferments of 
hydrolysis and dehydration, oxidizing and reducing ferments, 
ferments of decomposition and re-composition, coagulating 
and liquefying ferments (p. 102-11). Lecithins (p. 110). 
Cholesterins (p. 111). The principal oils and fats furnished by 
vegetables (incl. olive oil, colza oil, cotton oil, oil of sweet 
almonds; p. 204). Margarin / margarine (p. 206-07). Gluten 
bread for diabetics (p. 228-29). Almonds (p. 261). Diet in 
diabetes mellitus (p. 453-55). Address: Professeur at the 
Faculty of Medicine de Paris; Member of the Institute.

105. Takamine, Jokichi. 1906. Verfahrung der Gewinnung 
eines stark verzuckerenden Enzyms [Process for obtaining 
an enzyme that saccharifi es starch]. German Patent 202,952. 
July 22. 1 p. Issued 9 Oct. 1908 (Chem. Abst. 3:501). [Ger]
• Summary: A sugar-forming enzyme is obtained by 
aqueous extraction of starch-containing fruits, potatoes, etc. 
separating the impurities by acid fermentation or the addition 
of dilute lactic acid, etc. and fi nally concentrating the product 
to a syrupy consistency or precipitating the enzyme with 
alcohol. Address: New York, NY.

106. Takamine, Jokichi. 1906. Diastatic substance and 
method of making same. U.S. Patent 0,826,699. July 24. 4 p. 
Application fi led 21 Jan. 1905.
• Summary: “My invention relates to diastatic substances or 
enzyms having the property of converting starch or starchy 
constituents of grains, roots, tubers, or other portions of 
vegetable anatomy into sugars.” This whitish powder, which 
is soluble in water, has practically no liquefying effect upon 
starch, but has a decided saccharifying action on liquefi ed 
starch. Address: Manhattan, New York City, NY.

107. Sawamura, S. 1906. On the micro-organisms of natto. 

Bulletin of the College of Agriculture, Tokyo Imperial 
University 7(1):107-10. [1 ref. Eng]
• Summary: “Natto is a kind of vegetable cheese prepared 
in Japan by fermentation of boiled soy-bean wrapped in rice 
straw and left for one or two days in a warm place. This 
product contains much mucilage fi lled with innumerable 
bacteria and it is the great viscosity that is especially 
esteemed with this cheese.”
 “The microorganisms of natto consist in the beginning 
chiefl y of bacilli, but on being kept for some time micrococci 
gain predominance.
 The writer isolated various kinds of bacilli and 
micrococci from natto and observed their behavior in 
cultures on sterilised soy-bean.” A detailed description of the 
characteristics of each of the bacilli is given. To Bacillus No. 
1 the author gave the name Bacillus natto. He considered it 
to be a new species.
 Note: The author was the fi rst to isolate Bacillus natto 
from natto and to give the microorganism responsible for the 
natto fermentation that name.
 He considered the other to be a variety of Bacillus mes. 
vulgatus. He also believed that both bacilli were required 
to make good natto. B. natto was a motile and facultative 
aerobe. “Natto produced by this bacillus has a good taste and 
aroma, but is not of so strong viscosity [stickiness] as that 
produced by Bacillus No. 2. The colonies of Bacillus No. 
1 appear always in large number when plate cultures from 
natto are made. Hence it become probable that this microbe 
exerts the chief action in the fermentation of natto.”
 Soy-beans changed by Bacillus No. 2 “show a stronger 
viscosity but a less agreeable taste and aroma than those 
produced by Bac. No. 1.”
 Bacillus No. 2 also produced a “diastatic enzym which 
was confi rmed by formation of reducing sugar in bouillon 
containing starch. From these facts we can infer that natto 
may exert some benefi cial action on digestion.”
 Note 1. This is the earliest document seen that contains 
the term Bacillus natto, which refers to the natto bacterium. 
It is a milestone publication.
 Note 2. This is the earliest English-language document 
seen (Jan. 2012) that uses the word “mucilage” or the word 
“viscosity” in connection with Japanese natto. Address: 
Imperial College, Tokyo, Japan.

108. Nishizaki, K. 1906. “Taka jiasutaaze” oyobi kôji no 
denpun tôkaso ni tsuite [On Taka-Diastase and the starch 
saccharifying enzyme of koji]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) No. 295. p. 983-993. Sept. 
[Jap]
Address: Yakugakushi, Japan.

109. Nishizaki, Kotaro. 1906. Takajiyasutaaze oyobi kôji no 
denpun tôkaso ni tsuite [On the enzyme of Takadiastase and 
koji]. Yakugaku Zasshi (J. of the Pharmaceutical Society of 
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Japan) No. 295. p. 983-93. Sept. [Jap; ger]
Address: Yakugaku-shi, Japan.

110. Takamine, Jokichi. 1906. Kin no sansei suru 
“jiasutaaze” ni tsuite [On the diastase produced in microbes]. 
Chugai Iji Shinpo (Medical News, Foreign and Domestic, 
Tokyo) No. 642. p. 57-58. Dec. [Jap]*
• Summary: Note: This article fi rst appeared in Kanpo No. 
7002.

111. Takamine, Jokichi. 1906. Kin no sansei suru 
“jiasutaaze” shitsu ni tsuite [On the diastase produced in 
microbes]. Tokyo Iji Shinshi (Tokyo Medical Journal) No. 
1487. p. 34-36. [Jap]*
• Summary: Note 1. This article fi rst appeared in Kanpo No. 
7002. Note 2. Shin Sekai-sha. 1905. Zaibei Nippon-jin Kan 
(Directory of Japanese in the USA). On page 41, listed in 
New York City is Dr. Jokichi Takamine, 613 W. 142nd St.

112. Takamine, Jokichi. 1906. Kin no sansei suru 
“jiasutaaze” shitsu ni tsuite [On the diastase produced in 
microbes]. Kanpo No. 7002. [Jap]*

113. Okazaki, K. 1907. Eine neue Aspergillus-Art und ihre 
praktische Anwendung [A new type of Aspergillus and its 
practical application]. Zentralblatt fuer Bakteriologie. Series 
2. 19:481-84. [2 ref. Ger]
• Summary: Of the enzymes that are produced by the lower 
molds, in recent years the enzyme diastase from Aspergillus 
oryzae has found a new application among physicians.
 The writer succeeded in fi nding, in overripe rice koji, 
a white type of Aspergillus which he names Aspergillus 
Okazakii n. sp. [new species]. In Part I he gives a 
morphological description, a physiological description, a 
description of its close relatives (Affi nität), and a diagnosis. 
In Part II he describes how to prepare the enzyme, which he 
names “Digestin,” starting with the preparation of rice koji. 
Contains two plates with a total of nine fi gures.
 Note: Neither Jokichi Takamine nor taka-diastase 
is mentioned in this article. Address: Head of the 
Pharmaceutical Factory of Yenjô, Somei, Sugamo, Tokio 
(Japan).

114. Bertrand, Gabriel; Rivkind, L. 1907. Recherches sur la 
répartition de la vicianine et de sa diastase dans les graines 
Légumineuses [Research on the distribution of vicianine, and 
of its diastase in the seeds of legumes]. Bulletin des Sciences 
Pharmacologiques (Paris) 14(2):161-64. [2 ref. Fre]
• Summary: The authors conducted 3 series of experiments. 
In the soybean (Soja hispida Mönch) they found a new 
cyanogenic crystalline glycoside (glucoside cyanhydrique) 
named vicianin / vicianine, and an enzyme capable of 
effecting its hydrolysis. On p. 163-64 is a list of 45 species 
of legumes (about 40 genera, including the soybean, Soja) 

for which the reaction is negative, meaning that they do not 
contain diastase.
 Conclusion: “In summary, among the species examined 
belonging to the forty genera of the legume family, most 
contained a diastase (émulsine) capable of hydrolyzing 
vicianine. A species containing the glycoside is found only 
in the genus Vicia. The distribution of two substances in this 
unique genus is, again, very regular because one can even 
cite a case, that of Vicia narbonesis, where there is neither 
diastase nor vicianine.”
 Note: From about 1906 to 1910, Li Yu-ying worked at 
Bertrand’s laboratory at the Pasteur Institute.

115. Saito, Kendo. 1908. Note on some Formosan 
fermentation organisms. Botanical Magazine (Tokyo) 
22(252):4-13. Jan. [9 ref. Eng]
• Summary: Contents: Introduction. Beni-koji: Monascus 
purpureus Went., beni-koji yeast. Shiro-koji (a type of so-
called “Chinese yeast”): Rhizopus of shiro-koji, shiro-koji 
yeast, a Mycoderma yeast.
 “In various parts of the Formosan Island, one can 
purchase many kinds of alcoholic beverages, which are 
prepared by distilling certain fermentation products, or by 
admixing some essence to those spirituos liquids obtained.” 
These are usually made from rice koji, which is of two 
kinds, as noted above. Monascus purpureus was fi rst found 
in “Ang-khak” on Java [Indonesia] by Went (1895), whose 
investigations were directed almost entirely at elucidating the 
morphology and physiology of that fungus. The physical and 
chemical properties of the pigment have been investigated by 
Vordermann (1894), Prinsen Geerligs (1895), and Boorsma 
(1896). Saito then discusses the enzymatic action of this 
fungus. The yeast in beni-koji seems to be closely allied 
with Saccharomyces Awamori Inui. Address: Botanical Inst., 
College of Science, Imperial Univ., Tokyo, Japan.

116. Nishizaki, K. 1908. Futatabi Takajiyasutaaze oyobi 
ni denpun tôkasô ni tsuite [On the amylolytic enzymes 
in Takadiastase and koji]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) No. 315. p. 423-46. May. 
[3 ref. Jap; ger]
Address: Yakugaku-shi, Japan.

117. Okazaki, Keiichiro. Assigner of one-half to Hanuemon 
Yenjo of Tokyo, Japan. 1908. Nitrogenous food product. U.S. 
Patent 0,897,392. Sept. 1. 5 p. Application fi led 13 March 
1907. 3 drawings.
• Summary:  For example: Steam rice hulls until their 
starch is reduced to a gelatinous state, then cool to a 
temperature favorable to the growth of Okazaki fungus 
(about 40º C). “Although both the diastarin fungus and the 
Okazaki fungus belong to the genus Aspergillus, they are 
easily distinguishable from each other.” A table shows 6 
differing characteristics. See also Fig. 2. Bring the gelatinous 
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substance into contact with the fungus. Aspergillus Okazaki 
on rice hulls forms a proteolytic enzyme system which 
prevents coagulation of gelatin, legumen, or casein. A culture 
of “’Okazaki’ fungus... converts the mass [in wooden trays] 
into perfect ‘koji’ if properly supplied with air and kept at a 
temperature of about 30ºC for several days.” Then add water 
to the mass so that its nitrogen content can dissolve. Separate 
the liquid from the solids and evaporate the liquid to dryness 
at a temperature of below 100º C. The result is a fi ne powder 
which can serve as a digestive agent.

 Koji is mentioned 12 times in this patent. 
Address: Tokyo, Japan.

118. Lipman, Jacob G. 1908. Bacteria in relation 
to country life. New York, NY: Macmillan Co. xx 
+ 486 p. See p. 231, 245, 258. Sept. Illust. Index. 
20 cm.
• Summary: Chapter 23, titled “Soil-inoculation” 
(p. 221+) begins with a discussion of the 
early research of Hellriegel and Wilfarth, tests 
concerning legume nodules conducted in 1887 
at the Moore Experiment Station at Bremen, 
Germany, and the development in Germany of 
“pure cultures” and of Nitragin followed by many 
disappointments from 1896-1898, “which cast 
discredit on artifi cial cultures.” Yet there is now 
hope that they will be made to succeed.
 The section on “Soil-inoculation in the 
United States” states (p. 230-31) that at fi rst, 
crops such as clovers, cow-peas, fi eld-peas, 
etc. did not appear to require any inoculation. 
“It was otherwise with at least two leguminous 
crops, soybeans and alfalfa. Soybeans, originally 
introduced into the United States from Japan, 
did not do very well. They frequently failed 
to develop that healthy, dark green color 
characteristic of vigorous leguminous plants. 
Careful examination showed their roots to be 
devoid of tubercles. Soybean earth, straw and 
chaff were obtained from Japan and placed in the 
ground together with the seed. The plants thus 
inoculated developed normally and produced an 
abundance of tubercles.
 “This experience demonstrated the need 
of soil-inoculation of soybeans. Many cases are 
reported in experiment station literature in which 
these inoculations gave positive results. For 
instance, in the experiments of the New Jersey 
Station, on light sandy soils at Hammonton, 
when cowpeas and soybeans were planted in the 
same ground, the former grew luxuriantly and 
gathered nitrogen from the air by means of their 
numerous nodules, while the soybeans remained 
small and yellow and produced no tubercles. It 
was not until the introduction of some soil from 

a fi eld where these plants had been grown successfully for 
several years that the soybeans developed properly and grew 
as luxuriantly as did the cowpeas.
 “Similar observations were made time and again in the 
case of alfalfa.” Figure 38 (three photos, p. 224) shows three 
soybean plants and their roots: (a) the largest, with nodules 
on the roots, is inoculated with soil; (b) medium size with no 
root nodules, is untreated; (c) thin and with no root nodules, 
is “inoculated with soybean chaff.”
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 Note 1. This is the earliest English-language document 
seen (June 2011) that contains the term “soybean chaff.” It 
refers a by-product that results when soybeans are threshed 
or the seeds cleaned.
 In the Chapter 24, titled “Green-manuring” we read 
(p. 245): “The cowpea, soybean, and velvet bean as green-
manure crops.–On the sandy soils of the East, the cowpea, 
soybean, sand vetch, crimson clover, and velvet bean have 
been widely used for improvement of the land. In the 
cotton-growing states of the South, the cowpea is almost 
indispensable as an aid in the maintenance of the humus 
and nitrogen of the soil.” Soil bacteria decompose the vines 
and roots. “The soybean, which is related to the cowpea, 
has also been used as a green-manure on light soils. It does 
well, however, also on heavier soils, provided it is properly 
inoculated, and is not as readily injured by cold weather.”
 A full-page black-and-white photo (p. 258) shows “A 
thoroughly inoculated crop of soybeans” growing in a large 
fi eld.
 Chapter 1, titled “The rise of bacteriology” (p. 1-12) 
gives an interesting, early history. Leeuwenhoek (lived 
1632-1723) in Holland fi rst beheld bacteria with his lenses 
in 1675; he called them “animacules.” “He recognized 
differences in their appearance and size as well as in their 
mode of motion.” These and subsequent observations “gave 
rise to much speculation and heated discussion concerning 
the relation of the animacules to animal diseases”–and to the 
issues of contagion and spontaneous generation. Belief in 
spontaneous generation had existed since the Middle ages, 
and the discovery of bacteria seemed to support the ancient 
theory. But various experiments from 1765 to 1875 gradually 
disproved the theory.
 “The physiology of bacteria.–Pasteur’s epoch-making 
investigations on fermentation shed a broader light on the 
activities of microörganisms. His work plainly indicated 
that the various kinds of bacteria possess specifi c functions 
and differ in the chemical changes which they produce. This 
work may, therefore, be regarded as the starting point for 
much fruitful research... Bacteria were to be distinguished, 
henceforth, not by their appearance alone, but by the 
chemical transformations of which they are capable. They 
were to be regarded as chemical agents of wide signifi cance, 
builders and destroyers in vegetable and animal substances, 
in organic and inorganic materials, in the presence or absence 
of air.
 “Bacteria as a cause of disease.–The study of bacteria, 
and of other microorganisms, as agents of decay, putrefaction 
and fermentation, gained in interest with the recognition 
that bacteria may also be the specifi c cause of disease. As 
far back as 1762, the belief was expressed by Plenciz, a 
Vienna physician, that disease is the result of infection by 
animalcules; and, more important still, that every disease 
has its particular germ. The views of Plenciz met with no 
acceptance, and were soon forgotten amid the clashing 

opinions on spontaneous generation” (p. 6).
 During the 1800s important advances were made by 
Bassi, Henle, Pasteur, and Lemaire. Lister developed a 
method of antiseptic surgery (1868), “through which medical 
science has achieved splendid results.” “The investigations 
of [the German bacteriologist Edwin] Klebs during the 
Franco-Prussian War [July 1870–May 1871] traced the 
entrance and development of bacteria in wounds and 
their passing into the circulatory system. Klebs and other 
investigators also noted the constant presence of bacteria 
in diphtheric infections.” “The systematic study of bacteria 
was furthered by the work of Schroeter, published in 1872.” 
Ferdinand Kohn then articulated the “opinion that, among 
bacteria, as among more highly organized organisms, there 
exist defi nite species fairly constant in their structure and in 
their physiological activities.”

“Anthrax bacillus.–In 1876, [the German Robert] Koch 
[1843-1910] demonstrated clearly and convincingly that 
anthrax in cattle is due to a specifi c germ, and thus confi rmed 
a fact already, indicated by the observation of others. He 
isolated the anthrax bacillus in pure culture, studied it under 
the microscope, and showed that he could produce anthrax in 
other animals by inoculation from such cultures” (p. 8).
 “Bacteriology and agriculture: In agriculture, the 
development of bacteriology has given us a new insight into 
the nature of soil fertility. We have learned to regard the 
soil as a culture medium with its almost endless number of 
species and varieties of bacteria, specialized to do important 
work in the transformation of soil, nitrogen, hydrogen, 
sulfur;...” We have also “made some progress towards 
successful systems of soil-inoculation.”
 Chapter 47, titled “Bacteria in miscellaneous agricultural 
industries,” states (p. 456-57): “The preparation of natto.–
Natto is a vegetable cheese made in Japan by fermenting 
boiled soybeans. The fermenting mass is kept in a warm 
place for one or two days, at the end of which time it has 
become fi lled with vast numbers of bacteria. The material is 
then found to contain a large proportion of a mucilaginous, 
viscous substance, which is highly esteemed by the 
Japanese.”
 Note 2. This is the earliest English-language document 
seen (Jan. 2012) that uses the word “mucilaginous” or the 
word “viscous” to describe Japanese natto.
 “The bacterial fl ora of natto consists at fi rst largely of 
bacilli, but subsequently spherical forms become prominent.
 “Two rod-shaped organisms, isolated by Sawamura, 
were found to change boiled soybeans into a product similar 
to natto. One of these produced the characteristics taste and 
aroma, but did not develop a strong viscosity in the beans. 
The other organism was found to possess a more pronounced 
ability to form mucilaginous materials, but did not develop 
as desirable a taste and aroma. The changes produced by 
these organisms in the preparation of natto were shown to be 
due to enzymes secreted by them.”
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 Note 3. Although the date on the title page of some 
editions is 1911, the copyright page and last page of the 
Preface indicate that it should be Sept. 1908.
 Facing the title page (frontispiece) is a painted portrait 
of Antoni Van Leeuwenhoek (pronounced lay-ven-hook), 
a Dutch naturalist (1632-1723), who “is generally cited as 
the fi rst to discover bacteria” [or microorganisms]. Address: 
A.M., Ph.D., Soil Chemist and Bacteriologist, New Jersey 
Agric. Exp. Station, New Brunswick, New Jersey, and Assoc. 
Prof. of Agriculture at Rutgers College.

119. Nishizaki, K. 1908. Untersuchungen uber diastase 
in takadiastase und kôji [Investigations on the diastase in 
Takadiastase and koji]. Tokyo Kagaku Kaishi (J. of the Tokyo 
Chemical Society) 29:325-. [Jap]*

120. Vines, S.H. 1909. The proteases of plants (VI). Annals 
of Botany 23(89):1-18. Jan. [23 ref]
• Summary: The author was the fi rst to fi nd the enzyme 
protease in plants. From ungerminated hemp-seed (Cannabis 
sativa) he isolated a “vegetable trypsin,” which he believed 
was not a single substance (as commonly believed) but a 
mixture of at least two proteases, i.e. a mixture of a peptase 
(peptonizing protease) with an ereptase (peptolysing 
protease). The latex of the papaw (Carica papaya) has 
been known to act proteolytically since 1750; it contains 
papain (papaïn or papayotin). Charles Darwin’s book on 
Insectivorous Plants in 1848 showed that they contain an 
enzyme similar to the pepsin in animals.
 Note: Soy is not mentioned. Address: F.R.S., Sheridan 
Prof. of Botany, Univ. of Oxford [England].

121. Friedenwald, Julius; Ruhräh, John. 1909. Diet in health 
and disease. 3rd ed. Thoroughly revised and enlarged. 
Philadelphia, Pennsylvania, and London: W.B. Saunders Co. 
765 p. April. Illust. Index. 22 cm. [33* ref]
• Summary: The section titled “Legumes” (p. 108-10) 
discusses various kinds of beans and peas, the lentil and the 
peanut–but not the soy bean. However a large table (p. 109) 
titled “Composition of fresh and dried legumes compared 
with that of other foods” (Based on Abel, Farmers’ Bulletin 
No. 121 [1900, p. 17]) includes soy beans, cow peas, chick-
peas, and peanuts.
 The section on “Diseases in which diet is a primary 
factor” begins with a subsection on “diabetes mellitus” in 
which “various Substitutes for bread” are discussed. “Soya 
biscuits, or bread are made from the Soya bean, a Japanese 
product. Soya bread was suggested for diabetics by Dujardin-
Beaumetz in 1890. Attfi eld gives the following composition 
of Soya fl our: Protein 41.24%, fat 13.70%, carbohydrate 
30.35%, phosphates 4.81%, other salts 0.52%, moisture 
9.38%.
 “Dujardin-Beaumetz gives the following as the 
composition of Soya bread: Water 45.000%, protein 

20.168%, fats 9.350%, starch and sugar 2.794%, and 
phosphoric acid 0.863%.” Aleuronat is a vegetable albumin 
fl our made from wheat. “Peanut fl our has also been used 
with success in making various dishes for the diabetic.”
 The section on “Vegetarian diet” (p. 44) states that there 
are various points of view about its healthfulness, but most 
have found that animal protein can be entirely replaced by 
vegetable protein without any appreciable change in the 
nitrogen balance. The amount of protein required seems to be 
related to the amount of muscular work performed.
 During fasting (p. 44-45), according to Von Noorden, 
the amount of nitrogen excreted daily in the urine was as 
follows: For 5 days before fasting: 16.2 gm. During the fi rst 
5 days of the fast: 12.9 gm/day average. From the 21st to 
25th day: 4.7 gm/day avg. From the 26th to 30th day: 5.3 
gm. The experiment lasted 30 days and was conducted by 
Luciani on the professional faster Succi.
 A table (p. 68) shows the “Comparative composition 
of various kinds of milk” of mammals. Only the milk of 
the mare contains less total protein (1.3%) than the milk 
of women (2.3%). Dog’s milk contains the most protein 
(11.2%). “Milk ferments (p. 69): Milk contains various 
ferments [enzymes]... The principal ferments are proteolytic 
ferments, resembling trypsin, but less sensitive to acids; fat 
splitting ferments, lipase, amylase, amylase, peroxidase, and 
catalase. Chicory is the most common adulterant of ground 
coffee (p. 201).
 Note: This is the earliest document seen (Nov. 2021) 
that mentions “peroxidase” (or “peroxidases”) in connection 
with enzymes in soybeans. It is also the earliest English-
language document seen (Nov. 2021) that contains the word 
“peroxidase” in connection with soybeans.
 In the section on “Vegetable foods,” a subsection titled 
“Vegetarianism” (p. 113-14) begins: “It will not be out of 
place here to point out the disadvantages of an exclusive 
vegetable [vegan] diet.” “Persons subsisting on a purely 
vegetable diet for any great length of time are apt to lose 
strength, as well as physical and mental vigor and endurance. 
Laborers are unable to perform the same amount of work 
they could on a diet containing animal food... A purely 
vegetable diet, if persisted in, is also said to lessen the 
powers of resisting disease” (2 references are given).
 The section titled “Artifi cial food preparations” starts 
with a subsection on casein preparations, which include 
Nutrose, Eucasein, Sanos, and Plasmon. Artifi cial proteins 
prepared from vegetables include Roborat (made from rice, 
wheat, and maize), Legumin (from legumes), and Aleuronat.
 In the section on “Recipes” under “Beverages” is a 
recipe for “Almond milk” (unsweetened). There are no soy 
recipes in this edition.
 Julius Friedenwald lived 1866-1941. John Ruräh lived 
1872-1925. Address: 1. M.D., Prof. of Gastro-Enterology; 2. 
Prof. of Diseases of Children. Both: College of Physicians 
and Surgeons, Baltimore, Maryland.
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122. Takeuchi, T. 1909. On the occurrence of urease in 
higher plants. J. of the College of Agriculture, Tokyo Imperial 
University 1(1):1-14. June 16. Also in Tokyo Kagaku Kaishi 
(J. of the Chemical Soc. of Japan) 30:343 (1909). [5 ref. 
Eng]
• Summary: This classic article, which is about the soy-
bean, begins: “Although much has been written about urease 
no mention is made of its occurrence in higher plants. Its 
presence has been proved only in Urobacteria and certain 
fungi. In the course of my investigations on a desamidizing 
enzyme [one which hydrolyzes amino compounds with 
the removal of the amino group] in higher plants, I have 
discovered a very powerful urease in both the resting seeds 
and seedlings of soy-bean (Glycine hispida).”
 He then describes in detail how he isolated urease 
from the cotyledons of 30 seedlings (each about 3 cm 
high), and from air dry seeds. He found that this enzyme, 
urease, is capable of hydrolyzing urea into ammonia and 
carbon dioxide. The urease liberates ammonia from urea at 
ordinary temperatures, but does not act on other nitrogenous 
compounds. It is readily soluble in water, so that an infusion 
of soy beans may be employed to detect traces of urea 
in a mixture of organic matter, the ammonia liberated 
by the action of the urease being indicated by means of 
phenolphthalein. The author suggests the use of the seeds 
for the conversion of the nitrogen of urine into ammonium 
sulphate for manurial purposes.
 Page 7 states that the urease from soy beans was tested 
but did not act on the following compounds: “Guanidine 
(carbonate), arginine (both nitrate and methylester 
hydrochloride), benzamide, allantoin, leucine, alanine, 
tyrosine, kreatine, histidine (hydrochloride), guanine 
(hydrochloride), glycocoll (ethylester hydrochloride), uric 
acid, hippuric acid.”
 Seven types of seeds were tested (p. 8, incl. Phaseolus 
radiatus = azuki bean) but the urease from the soy-bean 
liberated much more ammonia than that from any of the 
other seeds.
 Takeuchi concludes: “It is strange that the urease acts 
exclusively on urea and not on allied substances. Its natural 
function in the plant body has still to be made out.
 “There is no doubt that the enzyme is important, and 
its urea-splitting property can be turned to account for 
determining the presence of urea even in minute quantities in 
various organs and juices.
 “Another application of the enzyme consists in its strong 
ammonifying action on fresh urine, and its application for the 
recovery of the chief nitrogen of fresh urine is undoubtedly a 
step in advance in the economy of manures.
 Note 1. This is the earliest document seen (Nov. 2021) 
that mentions urease in connection with soybeans. An 
enzyme which can hydrolyze urea into ammonia and carbon 
dioxide, urease was fi rst discovered by Musculus in urine in 

1874.
 Note 2. This is the earliest English-language document 
seen (Nov. 2021) with the word “urease” in the title (or in the 
article), or that contains the word “urea,” in connection with 
soybeans.

123. Ando, Fukusaburo; Suzuki, H. 1909. Shusei ganyueki-
chû ni okeru kôji jiasutaze no tôka sayô [The saccharifying 
action of koji diastase in alcohol solution]. Yakugaku Zasshi 
(J. of the Pharmaceutical Society of Japan) No. 332. p. 
1100-1103. Oct. [Jap]

124. Ando, Fukusaburo; Suzuki, H. 1909. Shusei ganyû eki-
chû ni okeru kôji “jiastaaze” no tôkasayô [The saccharifying 
action of koji diastase in alcohol solution]. Nippon Jozo 
Kyokai Zasshi (J. of the Society of Brewing, Japan) 4(10):5-
7. [Jap]
Address: Japan.

125. Apotheker-Zeitung. 1909. Das Vorkommen von Urease 
in hoeheren Pfl anzen [Presence of urease in higher plants 
(Abstract)]. 24(94):886. Nov. 24. [2 ref. Ger]
• Summary: A German-language summary of the following 
English-language article: Takeuchi, T. 1909. “On the 
occurrence of urease in higher plants.” J. of the College of 
Agriculture, Tokyo Imperial University 1(1):1-14. June 16.

126. Hoshino, -; Isokawa, -. 1909. Shuzô yôsui no kônan 
to kôji “jiasutaaze” no tôka ryoku ni tsuite [On the 
saccharifi cation of koji diastase and on hardness of water]. 
Nippon Jozo Kyokai Zasshi (J. of the Society of Brewing, 
Japan) 4(11):10-21. [Jap]
• Summary: We are not told the given names of the two 
authors. Address: Japan.

127. Druggists Circular (The). 1910. Delicate test for urea. 
54:115. March.
• Summary: “Takenchi [sic, Takeuchi] (Journ. Coll. Agric. 
Jap. through Pharm. Journ.) says that the seeds of glycine 
hispida (soy beans) contain a very active urease, which 
is readily soluble in water. This ferment does not act on 
other nitrogenous compounds but liberates ammonia from 
urea almost immediately at ordinary temperatures, and 
consequently an aqueous extract of soy beans is a delicate 
reagent for detecting traces of urea, phenolphthalein being 
employed to indicate the presence of the ammonia thus 
liberated.”
 Note: This is an English-language summary of the 
following English-language article. Takeuchi, T. 1909. “On 
the occurrence of urease in higher plants.” J. of the College 
of Agriculture, Tokyo Imperial University 1(1):1-14. June 16.

128. Kita, Gen-itsu. 1910. Shôyu jôzô ni kansuru kenkyû. III. 
[Studies on brewing shoyu. III.]. Kogyo Kagaku Zasshi (J. 
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of the Society of Chemical Industry, Japan) 13(145):221-35. 
March. [1 ref. Jap; ger]
• Summary:  In the report, the author writes [about] the 
continuation of his study of the properties of “koji”. That is 
the mixture of soybeans (Sojabohnen) and wheat which is 
specially prepared and achieved with [the mold] Aspergillus 
oryzae. He fi rst writes about the infl uence of cooking salt 
on the koji diastase. The infl uence of the salt depends 
upon the concentration of the enzyme solution, that is, the 
salt has a considerably disruptive effect in a thin enzyme 
solution, while in a concentrated enzyme solution it has 
no infl uence, but rather on the contrary, it has a supportive 
effect. The following result provides a slight discussion of 
the aforementioned statement: 250 g of “koji” were placed 
in 1,000 cc of a 20% alcohol solution for 16 hours and 
then fi ltered. Then 300 cc of the fi ltrate were mixed with 
alcohol [translator’s note: perhaps pure alcohol is meant 
here?] in order to precipitate out the enzyme, and it was then 
fi ltered. The precipitate was dissolved in 150 cc of water. 
Different quantities of the aforementioned enzyme solution 
and salt were added to 5 g of pasty (verkleistert) starch and 
everything was brought together to a quantity of 250 cc. The 
conversion into sugar [or saccharifi cation] (Verzuckerung) 
took two hours at 50º C, after which time the sugar was 
measured. The following table depicts the quantity of sugar 
as glucose that was obtained from 5 g of starch: Table 1 goes 
here.

 The author confi rms that the supportive effect brings 
along the result of the absolutely largest quantity of sugar 
and also is not dependent upon the special infl uence of the 
salt.
 Secondly, the author writes about the protective effect 
of the salt with the enzyme becoming ineffective through 

heating. The “koji” extract in an amount of 5 cc (100 g “koji” 
placed in 1,000 cc of water for 10 hours and then fi ltered) 
was applied to have its effect upon 100 cc of a 2% starch 
solution for 2 hours. The determination of the sugar is shown 
by the next results.
 Table 2 (see below).
 Thirdly, he writes that the diastatic enzyme in “koji” 
differs completely from malt diastase and has the capability 
of transforming the starch simultaneously into maltose and 
glucose. Therefore, the main type of sugar in a product that 
has been converted from starch into sugar (verzuckert) by 
the “koji” enzyme is glucose, while the power of the maltase 
in it is very weak. Finally, he says that when it grows on a 
protein-rich culture medium, Asp. oryzae yields a strong 
protein-splitting enzyme.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Kôgaku-shi, Japan.

129. Blin, Henri. 1910. Le soja ou fève de Mandchourie. 
Production et utilisations [The soybean or bean of 
Manchuria. Production and utilization]. Nature (La) (Paris) 
38(1, Supplement):141-42. April 2. [Fre]
• Summary: Since 1908 people in France have been very 
preoccupied with the large imports of soybean seeds 
which are grown in Manchuria and shipped from Dalny 
and Vladivostok. Soya beans are known in commerce as 
Haricot de Chine and Pois oléagineux du Japon. In England, 

soybeans have been used as a source of oil 
which is healthful, very nutritious, and of great 
value–especially for use by soap manufacturers. 
In Germany, this bean is used for the preparation 
of an artifi cial distillery yeast; it contains an 
important amount of fermentable materials and 
of an enzyme (ferment) similar to the diastase of 
malt which transforms fermentable starches and 
sugars. The investigations of Dr. Calmette of the 

Pasteur Institute at Lille, have made it possible to extract 
from soybeans diastatic enzymes (des diastases) which have 
unique effects. [Note: Dr. Calmette was one of the inventors 
of the “amylo process,” which began operation in France in 
1891. He also fi rst named Aspergillus rouxii.]
 Recently Li Yu-ying, a delegate of the government of 
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China in Europe, made a very interesting presentation to 
the French Society of Agriculture, concerning the food, 
therapeutic, agricultural, and industrial uses of the soybean: 
Flour, bread for diabetics, cakes, a seasoning sauce, 
confections, raw milk, fresh cheeses, etc.
 Also discusses: Soybean cakes, cultivation of soybeans 
in Europe and the USA, soy coffee made by roasting 
soybeans in the south of France (le Midi), and the use of 
soya in diabetic diets. The author concludes by stating that 
the soybean has great potential in France, and varieties well 
adapted to this climate should be cultivated.

130. Blin, Henri. 1910. Valeur alimentaire du tourteau 
de soja [The nutritional value of soybean cake]. Journal 
d’Agriculture Pratique 74:667-68. May 26. [Fre]
• Summary: The industry that manufactures soya cakes 
(tourteaux de Soja) is very important in China, and their 
exportation has expanded greatly in recent years. Europe 
absorbs a large portion of the production. Major ports of 
export are Chefou and Newchwang [Manchuria].
 In England an oil is extracted from the soybean which 
is used for food and has great value in soaps. Soybeans 
(Les fèves de Soja) contain a large portion of fermentable 
materials and a ferment analogous to the diastase of malt, 
which converts the starch into fermentable sugar. Dr. 
Calmette, of the Pasteur Institute of Lille, has succeeded 
in extracting from soybean seeds (des graines de Soja) 
diastases of different effects; they show whether soybeans 
are more or less advanced in maturity.
 A table (from Meissel & Böcker) shows the composition 
of soybeans. Soya cakes, the usage of which is expanding in 
France, are manufactured from the residues of two clearly 
distinct Chinese industries: the extraction of oil and the 
manufacture of tofu (fromage de Soja). These cakes are 
round and weigh 30-32 kg; they are 9 cm thick and 58 cm in 
diameter.
 A wide table shows the nutritional composition of 11 
feeds, including soya cake and three other types of cakes, 
plus soybeans and six grains. For each is given the content 
of water, ash, nitrogenous materials (soya cake is by far the 
highest), nitrogen free extract, crude cellulose, crude fat, and 
economic value (in French francs) per 100 kg. (soybeans are 
the highest {20.97 francs}, followed by soybean cake {20.62 
francs}). Wolff attributes a value of only 20.02 francs to the 
soya cake; the small difference is due to small differences in 
nitrogen content of various cakes. The writer concludes that 
soya cake has a marked superiority over other feeds; it can 
therefore be used advantageously in the rations of animals. 
In Germany and Austria it is already widely used, especially 
to fatten hogs; it is used with potatoes in the proportion of 
1.25-1.5 kg per head per day. This cake is also very well 
suited for the fattening of cattle, and for nourishing milk 
cows and sheep. It can be very valuable in enriching forages 
of mediocre quality.

 Soya cake is increasingly used in agriculture in the north 
of France; it is imported via the ports of Havre [Le Havre, on 
the English Channel], and Dunkirk–both in northern France. 
Address: France.

131. Nishimura, Torazô; Inoue, T. 1910. Shôyu ni kansuru 
kagakuteki kenkyû. II. [Chemical investigation of shoyu. 
II.]. Kogyo Kagaku Zasshi (J. of the Society of Chemical 
Industry, Japan) 13(147):484-511. May. [Jap; ger]
• Summary: The grinding of koji supports the effect of 
the diastatic enzyme, as can be presumed, while with the 
koji that is not ground, the enzymatic effect is insuffi cient. 
The enzymatic power of koji changes when it gets old as 
a portion of the raw materials are consumed through the 
growth of the molds. According to the authors, the greatest 
yield in sugar can be achieved from the koji with the same 
quantity of raw materials at the beginning of the conidium 
formation of the mold.
 Furthermore, the authors write about the properties of 
koji, fermentation with Sacch. soya [Saccharomyces soya], 
etc. which still require confi rmation.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Nôgaku-shi, Japan.

132. Nishizaki, Kôtaro. 1910. Takajiyasutaaze oyobi kôji no 
denpun tôka-so ni tsuite [On Taka-Diastase and on diastase 
in koji]. Tokyo Iji Shinshi (Tokyo Medical Journal) No. 1675. 
p. 1501-02. July 23. [Jap]
• Summary: This enzyme hydrolyzes or saccharifi es starch. 
On cover of journal: Tokyoer Medizinische Wochenschrift.

133. Koch, W.; Williams, A.W. 1910. The relation of brain 
phosphatids to tissue metabolites. J. of Pharmacology and 
Experimental Therapeutics 2(3):253-64. Dec.
• Summary: “Summary: The observations recorded in this 
paper indicate:
 1. That the changes in state of aggregation of 
lecithin produced by sodium chloride are the result of the 
independent action of the sodium and chlorine ions, whose 
effects are in opposite directions. Below the concentration 
of a physiological salt solution (0.12 molecular) the action 
of the chlorine ion, which decreases the state of aggregation 
of the lecithin, predominates. Above the concentration of 
a physiological salt solution, the action of the sodium ion, 
which tends to increase the state of aggregation of lecithin, 
comes more and more into prominence.
 “It has been suggested that when the phenomenon of 
chloride retention occurs, some change has taken place in 
the state of aggregation of the cell lipoids, which allows this 
action of the chlorine ion to predominate to a still greater 
extent.
 “2. Ammonia and bile salts possess the power of altering 
the physical state of aggregation of lecithin to such an extent 
as to permit of the conclusion that they can be of functional 
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signifi cance in altering the permeability of cell membranes. 
When we consider that this effect can be detected in the case 
of ammonia in a concentration of 1 to 500,000 and in the 
case of the bile salts in a concentration of 1 to 100,000, the 
importance of these substances in the regulatory activities 
of the body and the relation of the tissues to one another 
becomes apparent.
 “3. The ability of the tissue metabolites to combine 
with lecithin, as measured by the changes in the physical 
state of aggregation produced by their presence, is in some 
cases considerable, in other cases entirely lacking. Thus 
hypoxanthin, kreatin, kreatinin, adrenalin and ammonia salts 
show evidence of combination. Inosit [inositol?] is doubtful 
and urea is negative.
 “4. The amino acids show varying powers of 
combination. The dicarboxy acids, like acids in general, tend 
to increase the state of aggregation of lecithin.
 “5. The study of the action of drugs promises to yield 
results of interest and is to be continued.”

134. Suzuki, Hirokuni. 1910. Kôji “jiasutaaze” ka kanetsu 
jikan o koto ni suru denpun ni taisuru tôka ni tsuite [On the 
saccharifi cation of starch with koji diastase as a function 
of the heating time]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 5(4):29-31. [Jap]

135. Lafar, Franz. 1910. Technical mycology: The utilization 
of micro-organisms in the arts and manufactures. Vol. I. 
Schizomycetic fermentation. Translated from the German 
by Charles T.C. Salter. London: Charles Griffi n & Co. xvi + 
312 p. Introduction by Dr. Emil Chr. Hansen (Principal of the 
Carlsberg Laboratory, Copenhagen). Illust. (90 fi gs). Index is 
in Vol. II. 23 cm. [Eng]
• Summary: This fi rst volume discusses bacterial 
(“schizomycetic”) fermentations. Richly illustrated, it also 
includes accurate historical background on many subjects. 
An extensive bibliography for both this volume and volume 
II appears at the back of volume II (p. 417-518).
 The Preface, by Emil Chr. Hansen of Copenhagen, 
states (p. vi): “Within the last two decades the study 
of Microbiology has made gigantic strides, both in the 
pathological and technical branches of the subject; and 
just as investigations into the Physiology of the higher 
plants gave the fi rst impetus to the establishment of 
Agricultural Experiment Stations in all countries, so, in 
like manner, have the Physiology of Fermentation and 
Technical Bacteriology called into existence, within the 
last few years, a number of Stations and Laboratories 
for the development of those branches of industry where 
micro-organisms play an important part.” The fi rst three 
chapters, comprising the introduction, give an interesting 
early history of the discovery of fermentation. Their 
contents: 1. The theory of spontaneous generation: 
Defi nition, discovery of fermentative organisms, Needham’s 

demonstration in favour of ‘Generatio Æquivoca’, 
Spallanzani’s experiments, Franz Schultze’s experiment, 
foundation of the science of antiseptics by Schwann, 
labours of Schröder and Dusch, Pasteur’s examination of 
the theory, Béchamp’s microzyme theory, spontaneous 
generation only unproven, not impossible. 2. Theories of 
fermentation: The alchemists–Stahl’s theory of fermentation, 
Gay-Lussac’s opinion, Cagniard-Latour’s vitalistic theory, 
Th. Schwann’s researches, Fr. Kützing’s general theory, 
Liebig’s decomposition theory, Pasteur’s theory. Nägeli’s 
physico-molecular theory, the enzymes and M. Traube’s 
ferment theory, general defi nition of fermentation, so-called 
spontaneous fermentation of sweet fruits, decompositions 
effected by light and air.
 In Chapter 31, titled “The fermentation of cheese and 
allied decompositions” (p. 243-52) are sections on “Pure 
culture ferments” (p. 246-47) and “Natto and miso” (p. 247-
48; each a kind of “vegetable cheese”). The latter section 
also discusses the Soja bean, Fr. Haberlandt, koji, shoyu 
(called shojou, soy or shoyn), tofu and nukamiso. Reports 
by H.C. Prinsen-Geerligs “on the preparation (by the aid of 
fungoid ferments) of other dishes from soja beans in Chinese 
cookery, such as Taohu or bean-cheese [tofu], the sauce Tao-
yu, &c.”
 In Chapter 33, titled “The fi xation of free nitrogen by 
bacteria” (p. 259-71) are sections on “The discovery of 
leguminous nodules” (p. 261-62; Malpighi, Boussingault, 
Hellriegel), “Formation and functions of the nodules” (p. 
262-64; Lachmann, Frank, Woronin, Hellriegel, Wilfarth), 
“The nodule bacteria” (p. 264-66; organized albuminoids, 
Bacillus radicicola), and “The bacteroids” (p. 266-69). 
Concerning bacteroids: “The fi rst successful, artifi cial 
production of nodules by the aid of pure cultures was made 
by A. Prazmowski. This worker, in view of the absence of 
the sporogenic faculty in these organisms, changed the name 
of Bacillus radicicola, bestowed on them by Beyerinck, into 
Bacterium radicicola.”
 Note 3. This is the earliest English-language document 
seen (Aug. 2018) that uses the word “bacteroids” (or 
“bacteroid”) in connection with root nodules on plants.
 Note 4. This is the earliest English-language document 
seen (April 2013) that uses the word “Taohu” to refer 
to Chinese-style tofu. Address: Prof. of Fermentation-
Physiology and Bacteriology, Imperial Technical High 
School, Vienna.

136. Lafar, Franz. 1910. Technical mycology: The utilization 
of microorganisms in the arts and manufactures. Vol. II. 
Eumycetic fermentation. Part II. Translated from the German 
by Charles T.C. Salter. London: Charles Griffi n & Co. ix + p. 
191-748. Illust. Index. 23 cm. [3240* ref. Eng]
• Summary: An extensive bibliography on mycology and 
fermentation (3,240 references) for both this volume and 
volume I appears at the back of this volume (p. 561-695). 
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The fi rst chapter in this volume is Chapter 49, titled Mineral 
Foodstuffs (p. 191-202).
 Chapter 55, titled “Classifi cation of the families 
Saccharomycetaceæ and Schizosaccharomycetaceæ” is on 
p. 270-295. Section XVII (starting p. 456) is titled “The 
enzymes and the enzyme actions of yeast.” It begins with 
Chapter 53, on “Alcoholase,” by Dr. Rudolf Rapp, which 
starts with an historical introduction. Page 506 mentions the 
“Amylo process.”
 Chapter 56, by Prof. Dr. Carl Wehmer, titled 
“Morphology and subdivision of the family Aspergillaceæ” 
discusses (p. 296-346): Eighteen illustrations of Aspergillus 
conidiospores (p. 300-19).

“Aspergillus Oryzae (Ahlburg) Cohn (=Eurotium 
Oryzae Ahlburg). This species is of practical importance as a 
saccharifi cation fungus, and has been cultivated for centuries 
in Japan for the preparation of the rice mash for Saké, as 
well as for the production of Soja sauce and miso.” It was 
fi rst identifi ed (as Eurotium oryzae) by Ahlburg in 1876, and 
was renamed Aspergillus oryzae by Cohn in 1883, though a 
full morphological description was not given until 1895 (by 
Wehmer) (p. 308).

 Fig. 166 shows Aspergillus oryzae. “1-2. Conidiophores 
with clavate and almost spherical glubule. 2. In optical 
section. 3-5. Development of a small conidiophore, 
distension of the hypha, protrusion of the sterigmata and 
incipient formation of conidia. 1a. Optical section of tough 
stem. 6. Sterigmata. 7. Conidial herbage, slightly magnifi ed. 
8. Conidia. Approximate magnifi cation of 1-5 = 75 times. Of 
6 = 400 times. Of 8 = 900 times. (After Wehmer).
 Fig. 167 (above right). Conidiophores 1-5, 2 and 5 in 
optical section. Figs. 3-5, development of the globule (3) and 

sterigmata (4). The separation of the conidia is beginning in 
5. Approximate magnifi cation of 1-4 = 20 times. Of 5 = 120. 
Aspergillus Wentii (Wehmer), which is used in Java to make 
Tao-Yu (Chinese-style soy sauce). It appears spontaneously 
on the boiled Soja beans that have been covered with 
Hibiscus leaves, as described by Wehmer in 1896 (p. 311).
 Chapter 57, also by Prof. C. Wehmer, titled “Chemical 
activity of the Aspergillaceæ,” discusses (p. 350-74): 
Saccharifi cation of starch, Takamine’s research using 
Aspergillus to make diastase (Taka-diastase) and its 
effi ciency compared with similar enzymes of different 
origins, koji extract which contains amylase and other 
enzymes, use of A. oryzae in the preparation of rice-wine, 
Soya [shoyu], and Miso (p. 352).
 This volume also discusses: The degradation of 
proteids and their derivatives, protease (p. 369-70). Film-
forming surface yeasts and their accompanying phenomena, 
Mycoderma (p. 411-15). Invertase (p. 516). Other enzymes 
discussed in this chapter include maltase, melibiase, 
lactase, trehalase, raffi nase, and amylase. Address: Prof. 
of Fermentation-Physiology and Bacteriology, Imperial 
Technical High School, Vienna.

137. Pharmazeutische Praxis (Vienna and Leipzig). 1910. 
Harnstoff empfi ndliche Probe [Sample sensitive to urea 
(Abstract)]. 9(5):202. [1 ref. Ger]
• Summary: This is a German-language summary of the 
following English-language article: Takeuchi, T. 1909. “On 
the occurrence of urease in higher plants.” J. of the College 
of Agriculture, Tokyo Imperial University 1(1):1-14. June 16.
 Takeuchi’s article was also summarized in The 
Druggist’s Circular, March 1910, p. 115. His name is 
misspelled Takenchi.
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138. Sherman, Henry C. 1911. Chemistry of food and 
nutrition. New York, NY: The Macmillan Co. vii + 355 p. 
Feb. Illust. 20 cm. [100+* ref]
• Summary: An important, pioneering work in nutrition 
science.
 The section titled “Joint recommendations of the 
Committees on Protein Nomenclature” (p. 26-29) 
recommends that the word “proteid” should be abandoned. 
All proteins are divided into three basic types and each 
type and subtype is defi ned: Simple proteins (incl. 
albumins, globulins, glutelins), conjugated proteins (incl. 
nucleoproteins, glycoproteins, lecithoproteins), and derived 
proteins (incl. metaproteins, proteoses). Lecithoproteins 
are “Compounds of the protein molecule with lecithins 
(lecithans, phosphatids).”
 In the section titled “Principal groups of phosphorus 
compounds” (p. 270-71) lecithins and lecitho-proteins are 
further discussed. The glutelins, incl. gliadin and glutenin, 
constitute the gluten of wheat fl our.
 Also discusses: Enzymes and their action (p. 44-52). 
Protein metabolism and the protein requirement (p. 176-
204). Acid-forming diet, alkaline ash, and relation of ash 
constituents to each other (p. 291-95). Peanuts (p. 43, 129, 
282, 288, 328, 336, 340).
 Note: The 2nd edition was published in 1918, and the 
8th and last edition in 1952 (721 p.). Soybeans were fi rst 
mentioned in the 1918 edition. Address: Ph.D., Prof. in 
Columbia Univ.

139. Le Goff, Jean. 1911. Le soja dans l’alimentation 
des diabétiques [Soybeans in diabetic diets]. Gazette des 
Hopitaux 84(27):399-402. March 7. [8 ref. Fre]
• Summary: The author, a woman who has written more 
than 15 articles on diabetes mellitus (diabète sucré), reviews 
the literature on that subject as it relates to soybeans. Diet 
plays an important role in the treatment of diabetes mellitus. 
Takeuchi, in Tokyo, Japan, was the fi rst to point out the 
presence of a very active urease in soybeans. Soyfoods 
are now available in France for there is a factory, located 
not far from Paris, that makes them under the direction of 
Chinese [Li Yu-ying]. Armand Gautier, in L’Alimentation 
et les Régimes recommended adding 12-15 gm of sodium 
bicarbonate per kg of soybeans that one is going to cook. 
The author feels that “except for shoyu, all soyfoods have 
a peculiar fl avor and I believe that one will meet with 
many diffi culties in trying to make them acceptable to the 
European palate.”
 She gives fi ve recipes for the use of soybeans in diabetic 
diets: 1. Roasted: “The soybean can be eaten roasted or 
grilled like our chestnuts (grillé comme nos châtaignes). It is 
suffi cient to run them through a chestnut- or coffee roaster. If 
the soybeans are imported, they must be soaked previously 
in lukewarm or soft water.” 2. Whole soybeans with butter. 3. 
Soybeans sauteed with vegetables. 4. Cooked soybean puree. 

and 5. Bread or cake with soybeans (boiled until soft with 
sodium bicarbonate).
 She encourages the French to grow their own soybeans 
for use in diabetic diets. In 1911 the most widely grown 
varieties were le Soja d’Etampes and le Soja de Podolie 
[Podolia]. “In conclusion, the introduction of the soybean 
to our country for use as food is justifi ed by the important 
role its oils can play in the feeding of diabetics. I would add 
that the leaves of this plant, which are equally nutritious, 
can constitute a precious resource for agriculture, and that 
its culture, after being practiced for a number of years, can 
improve the soil considerably. Under these conditions, I 
would consider that serious and ongoing trials should be 
undertaken, and I call this subject to the attention of those in 
public power who are interested in the question, and would 
be able to render an important service to the numerous 
diabetics and to agriculture.”
 Photos show: (1) A small soy bean plant in the ground. 
(2) A fi eld of soy bean plants growing in the suburbs west of 
Paris.
 Note: This is the earliest French-language document 
seen (Dec. 2012) that mentions to soynuts, which may be 
made by roasting soybeans like chestnuts. Address: Laureat 
de la Faculté de Médecine de Paris.

140. Takeuchi, T. 1911. Eine technische Anwendung der 
Urease [A technical application of urease]. Chemiker-Zeitung 
35(45):408. April 15. [1 ref. Ger]
• Summary: Urease does not act on uric acid, guanidine, 
arginine, creatine, or allantoin. Footnote 1. cites an early 
paper by Dr. Takeuchi: “Journal, College of Agriculture, 
Tokyo, 1909, Vol. 1.” Address: Prof., Japan.

141. Sauer, Arthur. Assignor to Deutsche Milchwerke. 
1911. A method of producing albumen from Japanese soja. 
British Patent 9,478. Date of application: 18 April 1911. 2 p. 
Accepted 11 May 1911. Under International Convention, 18 
April 1910.
• Summary: The fi nely ground soya is lixiviated several 
times with warm water and the milky extract, after separation 
by fi ltration and pressure, is coagulated by addition of 
suitable acids (lactic acid, sulfuric acid, hydrochloric acid, 
acetic acid, etc.) or salts (magnesium chloride, or magnesium 
sulfate), or spontaneously by the action of enzymes extracted 
from the soya. The coagulated precipitate is dried and freed 
from fat or oil by extraction with a suitable solvent, the 
albumin being left as a white powder. When the product 
is to be administered to women to promote lactation, it is 
important that the enzymes present in the soya should not 
be destroyed, and no part of the process is carried out above 
65º-70ºC. Higher temperatures may be employed when the 
product is to serve only as a normal food.
 Note 1. This is the earliest document seen (Jan. 2021) 
concerning isolated soy proteins (other than simply isolation 
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as part of nutritional research) for food use.
 Note 2. A search of the index of names of applicants 
for British Patents for the years 1910 and 1911 shows one 
application by A. Sauer in 1910 (Artifi cial India rubber, No. 
1,331) and 5 applications by A. Sauer in 1911, but none of 
them match this patent number or description. However there 
is a note to see “Deutsche Milchwerke.”
 Note 3. Webster’s Dictionary defi nes lixiviate (derived 
from the Latin lye and fi rst used in 1758) as “to extract a 
soluble constituent from (a solid mixture) by washing or 
percolation.” Address: PhD, Zwingenberg, Hessen, German 
Empire.

142. Takamine, Jokichi. 1911. Enzym. U.S. Patent 
0,991,560. May 9. 3 p. Application fi led 25 Jan. 1907.
• Summary: “The object of the invention is to prepare and 
manufacture diastatic enzym in a concentrated form and 
which possesses the power of transforming starch into sugar 
for use in various industries, and in an economical and 
practical manner.
 “The invention consists substantially in the mode of 
operation as will be more fully hereinafter set forth and 
fi nally pointed out in the appended claims.
 “In my Patent No. 525,823, dated September 11, 
1894, I have set forth, described and claimed a process 
of making diastatic enzym, wherein seed spores of mold 
fungi, belonging to the genus Aspergillus, and to the genera 
Mucor and Pennecillium [sic], are propagated upon a bed 
consisting of the branny parts of grains, cereals or the like, 
employed as a nutrient medium, after such nutrient medium 
has been moistened with water, and either before or after 
having been steamed for the purpose of sterilizing the same. 
It is also set forth and described that after the medium sown 
with the seed, spores has been maintained for a suitable 
length of time, and under proper conditions of humidity and 
temperature, the fungus develops and grows abundantly 
to the desired stage, when its growth is arrested and the 
diastatic enzym, which is soluble in water, is extracted from 
the mass. It is also described and claimed in said patent that 
the extract thus obtained may be used as a converting agent 
for converting starch into sugar, or such extract may be 
concentrated by being reemployed over and over again as an 
extracting agent for fresh quantities of the mass on which the 
fungus has been grown and developed, or by evaporation, 
or the diastatic enzym contained and held in solution in 
the extract may be precipitated by adding thereto alcohol.” 
Address: New York City, NY.

143. Takamine, Jokichi. 1911. Amylolytic enzym. U.S. 
Patent 0,991,561. May 9. 3 p. Application fi led 25 Jan. 1907.
• Summary: Discusses production of a starch liquefying and 
saccharifying enzyme. Address: New York, NY.

144. Pharmazeutische Post (Vienna; later renamed 

Pharmaceutische Post). 1911. VII. Harnstoff und Harnsaeure 
[Urea and uric acid]. 44(40):408. May 19. [Ger]
• Summary: A repeat of the earlier article about Takeuchi 
of Japan, but this time citing the German periodical Pharm. 
Praxis 1910, p. 202–rather than the original English-
language article published in Japan.

145. Kochi, Genichiro. 1911. Hatsuga daizu chû ni 
ganyûseru ni san no kôso (Enzymes) ni tsuite [Some 
enzymes in germinating soybean seeds]. Nippon Jozo Kyokai 
Zasshi (J. of the Society of Brewing, Japan) 6(11):13-16. 
Nov. 10. [Jap]
• Summary: Mentions diastase, cytase, urease, proteolytic 
enzymes, lipase, invertase, maltoglucase, lactase, tannase, 
and inulase.
 Note. This is the earliest Japanese-language document 
seen (Jan. 2013) that mentions soy sprouts, which it calls 
Hatsuga daizu. Address: Sanjo Kaiin [Japan].

146. Yenjo, Hanuemon. 1911. Process of producing digestive 
ferment. British Patent 25,879. Date of application (in the 
United Kingdom): 20 Nov. 1911. 4 p. Accepted: 20 Nov. 
1912. Date claimed for Patent under Patents and Design Act, 
1907, being date of fi rst Foreign Application (in Japan): 5 
Dec. 1910.
• Summary: “This invention relates to a process for 
producing digestive ferment from vegetable waste products 
such as wheat or rice bran.”
 This process “is an improvement on the process 
described in the Specifi cation of Letters Patent No. 8262 of 
1907, the chief improvement lying in the fact that whereas 
in the prior process the fungus was produced and cultivated 
on farinaceous matter moistened with water, in the present 
process the wheat or rice is moistened with a liquid produced 
by boiling powdered soy bean, sodium phosphate, potassium 
nitrate, and magnesium sulphate with water, under an 
absolute pressure of two to three atmospheres.”
 “... the combined fungi produced by the culture of 
orange monilia and aspergillus oryzae on the wheat or rice 
bran treated as above are mixed With bran of farinaceous 
substances which has been previously mixed with powdered 
soy bean and moistened with liquid produced as above, the 
‘koji’ obtained thereby being treated with a liquid such as 
dilute alcohol or glycerine and after pressing and fi ltering, 
powdered germinated soy bean is added to the fi ltrate which 
is stirred and fi ltered thus producing a fi ltrate to which is 
added alcohol of thirty-fi ve to forty per cent. whereby all the 
phosphates and other impurities are precipitated, the clear 
liquid being treated, with strong alcohol, and the precipitate 
obtained washed with alcohol and ether, and dried.
 “The process will now be described in detail as follows:
 “Preparation of the ‘koji’ fungus.”
 A detailed description of given of this fungus (or mold) 
that will later be used to make the koji itself. “The fungus 
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is produced by the culture of four parts or orange monilia 
and six parts of aspergillus oryzae on the steamed wheat or 
rice bran.” “To orange monilia I gave the name of ‘digestin 
fungus.’”
 “Preparation of the ‘koji.’
 “30 bushels of the bran of the farinaceous substances are 
mixed with 1 bushel of powdered soy bean and is properly 
moistened with 17 gallons of the culture liquid. (the liquid 
produced. by boiling equal quantities of powdered soy 
bean, sodium phosphate, potassium nitrate and magnesium 
sulphate with water) and steamed for one hour and a half 
until the starch is completely dextrinized, and at the same 
time to pasteurize all other injurious fungi.
 “When cooled to about 30 degrees C., the mass is well 
mixed up with the fungus produced in the previous stage 
and placed in many koji trays. Keeping the temperature 
of the cellar at 25 degrees C., after four days the fungus 
will be perfectly developed. The culture liquid being rich 
in phosphate, potassium, and magnesium salt, as-well 
as nitrogenous constituents, it affords a suitable medium 
for the development of the fungus. Now, in course of its. 
development, the ‘digestin fungus’ secretes an exceedingly 
powerful enzyme from the said culture, liquid which I 
called `digestin’. This enzyme possesses the faculty of 
decomposing all proteids to the soluble stage of lower 
formations, viz; albumose, peptone, amido acids [amino 
acids] and other amido groups, and it is most effective in 
converting starch into sugar and fatty matters into soap, and 
in converting fi brin into the soluble state. These properties 
are accounted in my invention as the most prominent 
feature in the preparation of the ‘koji’ fungus of my present 
invention and I may state that it is due to the soluble 
nutrients of the culture liquid which is well adapted for the 
active growth and development of the ‘digestin fungus’. 
Now if ammonia, is added to the fi ltered clear culture liquid, 
a white precipitate will he produced, and by well washing 
the precipitate with dilute ammonia water, fi ltering, pressing. 
and then drying it, a white powder is obtained, which has a 
composition of some organic magnesium phosphate which I 
called ‘dinolin’. The reports of the medical experiments with 
regard to ‘dinolin’ proved that it is well adapted for curing; 
nervous prostration, cardiac weakness, constipation and beri-
beri, and gives wonderful benefi t by employing it during the 
convalescent state after a serious disease, and its constant, 
use is designed for the promotion of good health.”
 Note: This entire process is reminiscent of that 
developed a decade earlier by Jokichi Takamine for 
making his commercially successful digestive preparation 
Takadiastase. Address: Merchant, Druggist and Inventor, 
No. 7, Honcho Sanchome, Nihonbashi-Ku, Tokyo, Japan, a 
subject of the Emperor of Japan.

147. Li, Yu-ying; Grandvoinnet, L. 1911. Le soja [The 
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du 

Jardin Colonial) 11(104):360-75. Nov. [20 ref. Fre]
• Summary: Contents (continued): 1. Composition of 
the soybean plant: Phosphoric acid, sulfuric acid, lime, 
magnesium, potassium. 2. Study of the seeds: morphology/
structure/anatomy, chemical composition (nitrogen, caséine 
du soja {Légumine}, albumin du soja {soy protein}, sugars 
{Matières sucrées}, starch, dextrine, diastase, lipids, ash).
 1. The soybean in feeding animals: As green forage 
or hay. Tables (p. 361-75, from other sources) show 
composition of the soybean plant and of individual parts of 
the soybean plant.
 Note: This is the earliest French-language document 
seen (Jan. 2016) that uses the term albumin du soja 
or caséine de soja to refer to soy protein. Address: 1. 
Counseiller de 1ere classe au Ministère de l’Agriculture de la 
Chine; 2. Ingénieur agricole (G.).

148. Kita, Gen-itsu. 1911. Shôyu seizô ni kansuru kenkyû 
hôkoku. IV. [Research report on shoyu production. IV.]. 
Kogyo Kagaku Zasshi (J. of the Society of Chemical Industry, 
Japan) 14(156):109-28. [Jap]
• Summary: “Traditional shoyu production depends on 
alcohol fermentation as well as on protein degradation and 
acid fermentation. Therefore starch or the majority of the 
sugar is converted into alcohol, then into esters, which the 
fl avor of shoyu. In 1907 Dr. Saito Kendo published a report 
titled “Microbiological studies on the preparation of soy 
sauce” (Zentralblatt für Bakteriologie. Series 2. 17(1/2):104-
09, 152-53) in which he discussed shoyu yeasts. The major 
yeast is the new variety Saccharomyces soya, and there are 
others such as Sacc. farinosus.
 “I tried to isolate the yeast in order to study the process 
of fermentation, the growth of yeast, the side effects the 
yeast, etc. After plating the yeast many times on a medium 
containing koji solution plus salt, the yeast can be purifi ed 
by Lintner’s method. Samples were obtained from Noda, 
Choshi, Shizuoka, Handa, Sakai, Shodoshima (island) and 
Tatsuno.
 “I observed four types of yeast: Type 1 was isolated 
from the samples from Noda, Shizuoka, Sakai, Shodoshima, 
Tatsuno, Choshi, and Handa. It is the most common type 
which has the medium fermentation ability. Type 2 was 
isolated from the Shizuoka sample. Its characteristics are 
about the same as Type 1. Types 3 and 4 were isolated from 
the Noda sample; they do not ferment during cold weather.
 The author then discusses: Microscopic observation. 
Plate culture. Large colonies. Agar culture. Liquid culture. 
Small droplet culture. Fermentation characteristics using 
various kinds of sugar. Apparent optimal temperature and 
the actual optimal temperature. Test for spore formation. 
Fermenting ability of the shoyu yeast (p. 115): 1. The growth 
condition when the medium contains salt and sugar. 2. The 
fermenting ability of various yeasts grown in boring (?) 10º 
or boring 20º sugar medium without salt (boring is a unit of 
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concentration). 3. The fermenting ability of various yeasts 
grown in boring 10º sugar medium containing 10% salt. 
4. The effect of alcohol on shoyu yeast. 5. The reaction of 
yeast to salt. 6. The fl uctuation of nitrogen compounds in the 
culture medium due to the presence of yeast.
 “The importance of alcohol fermentation in shoyu 
making (p. 125): Alcohol fermentation is one of the most 
important changes that takes place during the process of 
making shoyu. Although the fl avor of shoyu depends a 
lot on alcohol fermentation, we don’t know exactly how 
important its role can be. When the fl avor and color of shoyu 
was evaluated, we did not fi nd a signifi cant difference, so 
that it seems unnecessary to add a large amount of wheat 
when making shoyu. Currently equal volumes of wheat and 
soybeans are mixed in order to make the best quality shoyu. 
However considering that regular quality shoyu doesn’t 
require wheat at all makes us think that addition of wheat is 
arbitrary and irrational. I conducted the following tests (p. 
116): 1. The effect of decreasing the amount of wheat on the 
taste and fl avor of shoyu and the relationship between profi t 
and cost. 2. The characteristics of koji (?) when cheaper 
soybeans are used instead of wheat. 3. characteristics of 
koji (?) when other cheaper starchy grains are used instead 
of wheat. These tests should be conducted with great 
caution, using a large quantity, and we should avoid drawing 
conclusions obtained from only a few experiments. I hope 
the shoyu makers will volunteer to conduct them. Here are 
some results which I obtained: The possibility of storing 
koji enzyme in salty water.” Three photos (p. 111) show 
microorganisms growing in petri dishes. Address: Kôgaku-
shi, Japan.

149. Inaba, Riotaro [sic, Ryôtarô]. 1911. Ueber die 
Ernaehrung der Landarbeiter Japans [On the food and 
nutrition of the peasants of Japan]. Tokyo. 81 p. [Ger]
• Summary: Contents: 1. Introduction. 2. Preparation and 
conduct of the experiments. 3. Method of analysis of the 
foodstuffs, urine, and excrement / feces. 4. Result of the 
experiment. 5. Refl ections upon the results of the experiment 
(1. On the worth of the peasant food in connection with the 
nutritional needs. 2. On the reabsorption {digestibility?} 
of the peasant food. 3. On the volume of the peasant food, 
distribution of the food among the individual meals. 4. On 
the quantity of urine and feces and individual constituents of 
the same among the Japanese, especially those who work the 
land).
 Note 1. Why is a Japanese researcher doing nutritional 
and chemical research on Japanese peasant diets in Japan, 
writing in German? There are probably two reasons: (1) His 
professor at the Japanese or German university probably 
spoke and taught in German. (2) German was the language 
of science before World War I, largely because German 
scientifi c research was the most advanced in the world.
 Note 2. Since we have seen only the fi rst 3 pages of this 

report, we do not know whether any soyfoods are mentioned. 
However it seems likely that either miso, soy sauce (shoyu) 
and/or tofu would be mentioned. Address: Oberstabarzt, 
kommandiert zum medizinisch-chemischen Institut der 
medizinishen Fakultaët [Fakultaet] der Universitaët Tokyo 
[Regimental Medical Offi cer, commanded by the Medical-
Chemical Institute of the Medical Faculty, Univ. of Tokyo].

150. Lafar, Franz. 1911. Technical mycology: The utilization 
of microorganisms in the arts and manufactures. Vol. II. 
Eumycetic fermentation. Translated from the German by 
Charles T.C. Salter. London: Charles Griffi n & Co. ix + 558 
p. Illust. Index. 23 cm. [3240* ref. Eng]
• Summary: An extensive bibliography (3,240 references) 
for both this volume and volume I appears at the back of 
this volume (p. 417-518). The opening chapter begins: 
“Already in the fi rst volume (sect. 22) the algae and the fungi 
were arranged in a single group, that of the Thallophytes, 
in contradistinction to all other plants, the latter being 
classed in the group Cormophytes.” The latter group has “an 
articulation of the body of the individual organism into leaf 
and stem.”
 Chapter 43, titled “Morphology and systematology of 
the Mucors (p. 48+) contains sections on “Subdivision of 
the Mucor family” (p. 49-51), “The genus Mucor” (p. 51-53; 
The genus was established by Micheli as far back as 1729. It 
contains Mucor Rouxii and Mucor mucedo), and “Rizopeæ” 
(p. 53-56). An illustration (p. 55) shows Rhizopus nigricans 
(After Brefeld). Rhizopus nigricans is the best and longest 
known member of this family. In 1818 it was described by 
Ehrenberg under the name Mucor stolonifer, which is still 
used by several workers.” “The name Rhizopus oryzae has 
been given by Went and Prinsen Geerligs (I.) to a fungus 
discovered by them in Ragi (sect. 241), the sporangia and 
spore of which organism are considerably smaller than those 
of R. nigricans.
 Chapter 44, is titled “Fermentation by Mucors” (p. 57-
62). Chapter 45, titled “The use of Mucoreæ in the spirit 
industry” (p. 63-71) has three sections: Sect. 240. “Mucor 
rouxii and other species of Amylomycetes” (p. 63-67) states: 
“For the preparation of rice spirit there is produced in China, 
Cochin China, and neighboring countries, an article known 
as Chinese Yeast, and put on the market in the form of fl at 
mealy balls, about the size of a half-crown. Its preparation, 
composition, and application were fi rst described in 1892 
by E. Calmette (I.), whose reports were extended and 
supplemented by C. Eijkman (II.) in 1894.” The method of 
preparation is given. More important than its bacteria are 
“the yeast cells, which must be regarded as the exciting 
agents of the alcoholic fermentation; and certain Mucors, 
which affect the saccharifi cation of the starch. Of the last-
named organisms, which concern us here,. Calmette isolated 
a species which, in honour of his teacher and colleague, E. 
Roux, he named Amylomyces Rouxii.” Two illustrations 
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show this organism, which produces a “diastatic enzyme” 
(p. 65). The so-called amylo process and the work of Colette 
and Boidin with Beta-Amylomyces and a-Amylomyces in this 
process are discussed (p. 65-66).
 Sect. 241 titled “Ragi and tapej” [tapé or tapeh] (p. 67-
69) states that “Tapej... is prepared from rice by the aid of 
a secondary auxiliary material, which the Malay natives of 
Java term Ragi or Raggi, and the Chinese settlers call Peh-
Khah.” A.G. Vorderman (1893) describes the preparation 
of Ragi. According to Eijkman (1894) Tapej, which is also 
called Tsao, is prepared with the aid of Ragi, by boiling 
husked Mochigome rice (Oryza glutinosa [Oryzae sativa 
glutinosa], known as “Ketan” in Java) in water until 
soft. The fl ora of Ragi and Tapej comprises three groups 
of microorganisms; bacteria, budding fungi, and fungi 
belonging to the family Mucoraceæ.
 Sect. 242, titled “The so-called Amylomyces process,” 
(p. 69-71), or Amylo process for short, states that “this is 
the name given to the process for the industrial utilisation 
of the diastatic activity of Mucor Rouxii and several allied 
fungi. A company, the ‘Société d’Amylo, was founded by 
A. Collette and A. Bodin (I, 1897), who also, in 1897, took 
out in the name of this company a German patent for a 
‘process for producing alcohol from starchy materials, by 
means of aseptic saccharifi cation and fermentation with 
Mucedineæ,...’”
 Fernbach (II, 1899) has given a lucid description of 
the practical performance of this process in the patentees’ 
works, the maize distillery at Seclin near Lille, France. 
This description is summarized. “An English patent for 
the mechanico-technological modifi cation of the process 
was also taken out by Collette and Boidin (III.) in 1898.” 
See also two other 1897 English patents by Collette and 
Boidin No. 19858 and No. 1155. “The reader interested 
in this matter will fi nd more precise data in the review 
published by M. Delbrück (III, 1899). The chief advantage 
of the Amylomyces process is the abolition of the 
expensive additions of malt requisite in the older method of 
saccharifi cation, the amount formerly needed being up to 
15 per cent. in the case of maize, and 2 to 3 per cent. in the 
case of potatoes. With regard to the yield furnished by the 
Amylomyces process, it is stated that in the Seclin works, 
37.8 litres of absolute alcohol are obtained per 100 kilos. 
of maize containing 57.5 p, a yield corresponding to 66.2 
litres per 100 kilos of starch. Owing to the large amount 
of mycelial hyphae, the residue fi lters easily.” “Finally it 
should be said that, since 1898, the aforesaid patentees 
have replaced Mucor (Amylomyces) Rouxii by another 
species, namely, so-called Beta-Amylomyces, or Mucor 
Beta. This organism is capable of dealing with more highly 
concentrated mashes than the other, and enables a charge 
of 25,000 kilos. of maize to be mashed to 1000 hl (22,000 
gallons) of goods. per cent. of starch
 Page 213 states that Pichia farinosa (Synonym: 

Saccharomyces farinosus Lindner, a fi lm yeast) has been 
found by K. Saito (II, 1905, Botanical Magazine, Tokyo) in 
Japanese Soja sauce.
 Chapter 51 discusses the genus Aspergillus (p. 228-31) 
with many fi ne non-original illustrations (after Wehmer), 
including conidiophores, conidia, ascospores, different stages 
of A. oryzae and A. glaucus. Page 228-29 state: “Aspergillus 
Wentii, Wehmer, was observed by Went in the preparation of 
Tao Yu (see vol. 1, p. 248) according to the method practised 
in Java, and was described by Wehmer (XIX.) in 1896. It 
appears spontaneously on the boiled Soja beans that have 
been covered with Hibiscus leaves, and affects a loosening 
and disintegration of the fi rm tissue of the bean. The species 
forms a pale coffee-coloured, dense mold vegetation (Fig. 
167).”
 In Chapter 57 titled “Chemical activity of the 
Aspergillaceæ,” by Prof. Dr. C. Wehmer, page 270 states: 
“Two species, Asp. oryzæ and Asp. Wentii are reported as 
able to grow through the substance of soft-boiled rice and 
Soja beans...” The “enzyme mixture from Asp. oryzae (the 
so-called ‘Takadiastase’)” is also mentioned.
 Chapter 62 titled “The Monillæ and Oidia,” by Dr. 
H. Wichmann mentions Monilia javanica (occurring in 
association with others in Ragi, p. 333)., “Monilia sitophila 
(Mont.), Saccardo, is said by Went (IV.; reference missing) 
to be used by the natives in West Java in the preparation of a 
sweetmeat known as ‘ontjom’ composed of the seeds of the 
ground-nut or earth-nut (Arachis hypogæa). The ground-nuts, 
which are thoroughly permeated by the fungus, are made 
up in the form of small, orange-colored cakes, the surface 
of which is covered with the conidia, whilst the interior is 
both chemically altered and loosened in structure by the 
mycelium.” Sect. 315 (p. 336-39) is titled “Oidium lactis and 
allied species.” Also discusses Oidium lupuli, Matthews and 
Lott (p. 338). Address: Prof. of Fermentation-Physiology and 
Bacteriology, Imperial Technical High School, Vienna.

151. Lafar, Franz. 1911. Enzymes and the enzyme action 
of yeast: Historical introduction (Document part). In: 
Franz Lafar. 1911. Technical Mycology: The Utilization 
of Microorganisms in the Arts and Manufactures. Vol. II. 
Eumycetic Fermentation. Translated from the German by 
Charles T.C. Salter. London: Charles Griffi n & Co. ix + 558 
p. See p. 340-43. [30* ref]
• Summary: “After the vegetable nature of yeast had been 
demonstrated by Cagniard-Latour (II., 1836) and T. Schwann 
(I., 1837), and the theory of its fermentation action had 
been thereby diverted into new channels, the succeeding 
decades witnessed the rise of a series of theories which 
endeavoured to assign the fermentative property of yeast to 
actions that were partly physical, partly chemical, and partly 
physiological. The most important of these theories have 
been already discussed in vol. i (pp. 10-20).
 “The fact that, until recently, Pasteur’s theory on this 
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subject found the largest number of adherents was due 
to its being the most intelligently developed and to the 
circumstance that the systematic investigations of that 
authority fi rst laid the foundations of the chemistry of 
fermentation. Moreover, Pasteur based his work on the 
labours of Schwann, whose disciple he professed himself–
see Delbrück (VII.)–so that he was not really the founder of 
the new epoch.
 “In the present paragraph we will deal chiefl y with the 
theories in which fermentation is ascribed to the action of 
enzymes, to which class belong the hypothesis of M. Traube, 
J. Liebig and Hoppe-Seyler.”
 “Although the existence of a fermentative enzyme 
was assumed by celebrated scientists, and the possibility of 
the production of such a substance by budding bear yeast 
was brought within the bounds of probability, for example, 
by the discovery of Fiechter (I.) that the hydrocyanic 
acid destroys the vitality and the development of yeast 
completely, though not necessarily its action as a ferment, 
an important difference still existed between the enzymes 
already known and that concerned in alcoholic fermentation. 
The former were able to perform their functions even when 
separated from the living cell, whereas the hypothetical yeast 
enzyme could not at fi rst be isolated from the living cell. 
The question arose, given such an enzyme in beer yeast, 
why cannot it be isolated and since experience teaches that 
enzymes act only when in a dissolved condition, why is the 
yeast cell alone able to set up the fermentative action? This 
question became particularly important when Berthelot and 
Liebig succeeded in isolating invertase from the yeast cell.
 “All the attempts made by workers at different times 
to separate an alcoholic ferment from the yeast cell proved 
futile.”
 “The fact revealed by all these communications is that 
the existence of an alcoholic enzyme in beer yeast could 
not be demonstrated by experiment, but that the presence 
and reproduction of living yeast cells are essential to the 
inception and continuance of alcoholic fermentation.
 “Though this state of things apparently controverted 
the hypothesis of the existence of a fermentative enzyme, 
further researches and observations contributed to prevent 
the enzyme theory from stagnating.”
 “These opinions on the existence of an alcoholic enzyme 
necessarily acquired a more stable foundation when P. 
Miquel (VII.), in 1890, succeeded in demonstrating that the 
fermentation of urea is effected by the intervention of an 
enzyme, urase [urease] (see vol. i., p. 257), separable from 
the bacteria present, and not by the vital activity of these 
bacteria themselves.”
 “Thus, during the prolonged discussion on the nature 
of fermentation previous to the year 1896, opinion had 
gradually veered round again in favour of the enzyme theory. 
The experimental proof, however, that the fermentative agent 
is separable from the living cell, and that consequently the 

decomposition of sugar into alcohol and carbon dioxide 
should be regarded as purely chemical reaction, must 
nevertheless rank as a new and important fact. This proof 
was afforded in a simple and precise manner by E. Buchner 
(II.) towards the close of 1896.”
 “Although this discovery has become of the greatest 
theoretical importance and roused considerable attention 
in the fermentation industry, it does not seem adapted for 
direct technical application, so long as the yeast cell has 
to be drawn upon as the source of the enzyme, owing to 
the roundabout character of the method.” Address: Prof. 
of Fermentation-Physiology and Bacteriology, Imperial 
Technical High School, Vienna.

152. Armstrong, Henry E.; Horton, Edward. 1912. Studies on 
enzyme action. XV. Urease: A selective enzyme. Proceedings 
of the Royal Society of London. Series B 85:109-27. Jan. 26. 
[2 ref]
• Summary: Urea (which is found in urine) does not undergo 
hydrolysis under ordinary conditions. But it is hydrolyzed 
by the enzyme urease. In 1909 Takeuchi found that the Soja 
bean (Glycine hispida) is particularly rich in urease. “No 
simpler case of hydrolysis by an enzyme than that of urea is 
known... To prepare a solution of the enzyme, the Soja beans 
are ground twice in a coffee mill and the meal extracted with 
petroleum spirit.” Address: England.

153. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja [The 
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial) 12(106):28-38. Jan. [16 ref. Fre]
• Summary: Contents (continued): Soymilk (continued): 
Chemical properties, composition (comparison with 8 
animal milks–in bar chart form showing protein, lipids, 
carbohydrates, and ash), action of ferments [enzymes] 
and diastases [diastatic enzymes] on soymilk (Action 
des ferments et des diastases sur le lait de soja) (1. The 
lactic ferments {kefi r, yogurt, etc.} act in the same way 
on vegetable milk and on animal milks. 2. The ferments 
of certain European cheeses make analogous vegetable 
cheeses {fromage végétal d’une façon analogue}. 3. Rennet 
coagulates soymilk, but the optimum temperature is a little 
higher than for cow’s milk. 4. The ferments that we have 
extracted from shoyu [Japanese soy sauce] coagulate animal 
milks in the same way as vegetable milk).
 Uses of soymilk (p. 30): They are the same as those of 
the animal milks. We will note, mostly, its use in China as a 
substitute for mother’s milk. (Footnote 1. One of our parents 
was nourished, from the fi rst phase of life, with soymilk. He/
she is now 37 years old and has always been in excellent 
health).
 Residues of the [soy] dairy (residus de laiterie; okara).
 Condensed soymilk (lait de soja concentré). Powdered 
soymilk (lait de soja en poudre). Fermented soymilk (Kefi r, 
yogurt, etc. are increasingly used therapeutically. One can 
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compensate for the lack of carbohydrates in vegetable milk 
by the addition of lactose {or levulose for diabetics}). Tofu–
which Li calls Caséo-Sojaïne (fromage de soja)–meaning 
“tofu or soy cheese”: Method of production, coagulants used, 
perfected modern production methods at Li’s factory (In 
this factory, tofu can be made into either non-fermented or 
fermented cheeses. The non-fermented cheeses {Fromages 
non fermentés} are of two types: Fresh and hard/fi rm. The 
fresh are white in color and the consistency of hard-boiled 
eggs. The hard/fi rm are of two types: In diced sheets {salted 
or unsalted}, and in salted, semi-dry pieces/morsels. The 
fermented cheeses {Fromages fermentés} may be of the 
Gruyere, Roquefort, or Camembert types), tofu yields, 
preservation and storage, composition of tofu (compared 
with 4 meats on a moisture-free basic, in bar chart form 
showing protein, lipids, carbohydrates, and ash), digestibility 
of tofu, culinary preparations based on tofu (tofu omelette 
with egg, smoked tofu with shoyu, tofu pâté, soy sausage–
made like regular sausage except that meat and fat are 
replaced by fresh, hard tofu plus butter or cocoa butter). 
Soy casein (Caséine de soja; for food or industrial uses). 
Contains various tables and charts from other sources.
 Residues of the [soy] dairy (residus de laiterie; okara, 
p. 30-31): After fi ltering the [soy] milk, a slightly fi rm, 
aqueous oilcake remains in the fi lter cloth that is still very 
rich in nutrients (substances alimentaires). According to Dr. 
Bloch, it does not contain any trace of starch (our tests agree 
with this conclusion). Consisting of torn cells emptied of 
the largest part of their content, it would have the following 
percentage composition (see Bloch 1907):
 Protein 0.248, water 88.75, ash 0.36, fat .04, other 10.85.
 “The oilcake (torteau) obtained at the factory of ‘Soy-
Casein’ (Caséo-Sojaine) and analyzed at the municipal 
laboratory of Paris yielded:
 Water 80.04, protein 33, fat 8.44, carbohydrates 22.63, 
mineral salts 4.24.
 “This oilcake was very easily dried to 10% water. The 
milk can only be fi ltered after boiling, thus according to 
Prinsen [Geerligs]:
 Proteins 29.38, oil 12.81, ash 4.66, carbohydrates that 
are convertible to sugar 26.80, fi ber 11.10, cellulose 10.2.
 “The oilcake can be diluted in water. The liquid thus 
obtained is used in grinding to make the second extraction of 
[soy] milk.”
 Soy casein (p. 38): The casein or legumine of soymilk 
can be prepared by precipitation, purifying it by several 
dissolutions and precipitations, and fi nally drying it. One 
obtains a yellowish powder resembling animal casein 
obtained by the same processes.
 It is generally admitted that vegetable albumins have 
a coeffi cient of assimilation greatly inferior to those of 
animal albumins. But confi rmation of this is far from being 
defi nitive. The experiments of Messrs. H. [Henri] Labbé and 
Marchoisne have showed, in effect, that vegetable albumin is 

as well assimilated as animal albumin.
 Legumine is different from animal casein, but the 
differences are of the same order as those which exist 
between the various animal caseins. The differences existing 
between the caseins of the various animal milks have been 
noted by many chemists.
 The casein extracted from soymilk can be used in the 
same applications as casein from cow’s milk. These are of 
two types: food and industrial. For food uses, one can point 
out the manufacture of powders, of lacteal fl ours (farines 
lactées, perhaps wheat fl our enriched with soy casein), of 
whole-grain bread, etc.
 Note 1. This is the earliest document seen (April 
2001), worldwide, that mentions a Western-style soy cheese 
(Gruyere, Roquefort, or Camembert types), or a tofu sausage. 
This is also the earliest French-language document seen that 
mentions soy cheese, which it calls fromage de soja.
 Note 2.
 Note: This is the earliest document seen (April 2013) 
concerning the use of tofu in a second generation product.
 Note 3. This is the earliest document seen, worldwide, 
that mentions powdered soymilk or dried soymilk.
 Note 4. This is the earliest document seen, worldwide, 
that mentions soy kefi r. Address: 1. Counseiller de 1ere 
classe au Ministère de l’Agriculture de la Chine; 2. Ingénieur 
agricole (G.).

154. Wohlgemuth, J. 1912. Zur Kenntnis der Takadiastase 
[Toward a knowledge of Taka-diastase]. Biochemische 
Zeitschrift 39:324-48. March 10. [12 ref. Ger]
• Summary: Takadiastase is a product extracted from Koji 
yeasts (Kojihefe), which yield Japanese rice wine. The koji 
yeasts originate through the infl uence of the fi lamentous 
mold Aspergillus Oryzae on steamed rice. They contain a 
number of ferments (eine Reihe von Fermenten), of which 
the amylolytic have already been widely investigated by 
people such as Atkinson (1881), Kellner, Mori, and Nagaoka 
(1890), Stone & Wright (1898), Saito (1906), and Takamine 
(1898). They have found that koji has as broad and strong 
a diastatic power as malt diastase, and that it can convert 
dextrin to maltose, and then further to grape-sugar or glucose 
(Traubenzucker).
 Gives details on the amylolytic activity, then lipase 
and haemolysis. Two photos (p. 339) show helium spectral 
patterns. Address: Aus der experimentell-biologischen 
Abteilung des Kgl. Pathologischen Instituts der Universitaet 
Berlin, Germany.

155. Ando, Fukusaburo. 1912. Kenpun kanetsu jikan ga kôji 
“jiasutaze” no tôka sayô ni oyobosu eikyô ni tsuite [The 
infl uence of heating time of starch on the saccharifying 
action of koji diastase]. Jozo Shikensho Hokoku (Report of 
the Brewing Experiment Station) No. 41. p. 348-50. March. 
[Jap]
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Address: Jozo Shikensho, Gishi.

156. Ando, Fukusaburo. 1912. Kôji “jiasutaaze” no tôka ni 
taisuru san narabini en-rui no sayô ni tsuite [On the infl uence 
of acids and salts on the saccharifying action of koji 
diastase]. Jozo Shikensho Hokoku (Report of the Brewing 
Experiment Station) No. 41. p. 321-47. March. [Jap]
Address: Jozo Shikensho, Gishi.

157. Ando, Fukusaburo. 1912. Denpun kanetsu jikan ga kôji 
jiasutaaze no tôka sayô ni oyobosu eikyô ni tsuite [On the 
infl uence of heating time on the saccharifying action of koji 
diastase]. Yakugaku Zasshi (J. of the Pharmaceutical Society 
of Japan) No. 362. p. 346-47. April. [Jap]

158. Ando, Fukusaburo. 1912. Kôji jiasutaaze no tôka ni 
taisuru san narabini en-rui no sayô ni tsuite [The effect 
of acids and salts on the saccharifi cation of starch by koji 
diastase]. Yakugaku Zasshi (J. of the Pharmaceutical Society 
of Japan) No. 362. p. 329-46. April. [Jap]

159. Armstrong, Henry E.; Horton, Edward. 1912. Studies 
on enzyme action: XV.–Urease: a selective enzyme. 
Proceedings of the Royal Society of London. Series B 
85(577):109-27. May. [4 ref]
• Summary: Contents: Introduction. Equilibrium of urea 
and ammonic cyanate in solution. Hydrolysis of urea by 
soja urease (In 1909 Takeuchi discovered that the Soja bean 
(Glycine hispida) is particularly rich in urease–an enzyme 
which can hydrolyze urea). Preparation of enzyme. Method 
of determining activity of enzyme. Selective activity of 
urease. Time rate of change of urea by soja urease–effect of 
concentration (tables and graphs). Infl uence of the products 
of change (ammonia and ammonium carbonate). Stability of 
the enzyme. Infl uence of carbon dioxide. Infl uence of salts 
and non-electrolytes. Nature of the process of hydrolysis. 
Conclusion.
 In 1828 Friedrich Wöhler [Woehler], a German chemist, 
fi rst synthesized an organic compound; he produced urea 
from metameric ammonic cyanate. This was considered 
an achievement of great importance, for the synthesis of 
an organic compound was a severe blow to the vitalistic 
conceptions [vitalism] which had been dominant in organic 
chemistry. It broke down the barriers which, prior to time, 
had been held to exist between the organic and inorganic 
world. Address: 1. FRS. Both: England.

160. Zemplén, Géza. 1912. Ueber die Verbreitung der Urease 
bei höheren Pfl anzen. [On the spread of urease in higher 
plants]. Hoppe-Seyler’s Zeitschrift fuer physiologische 
Chemie 79(3):229-34. June 6. [5 ref. Ger]
• Summary: The word “Sojabohne” (soybean) is mentioned 
twice on p. 229 (the fi rst page).
 Note: The author (who has a long entry in Wikipedia) 

is a Hungarian man, lived 1883-1956. This paper was 
written while he was living in Hungary. Address: Aus dem 
chemischen Institute der Hochschule fuer Forstwesen zu 
Selmeczbanya [Hungary].

161. Suyama, Kenei. 1912. Miso chû no jiasutaaze no 
bunryô ni tsuite [On the diastase of miso]. Seiikai Geppo No. 
364. p. 236-39. June. [Jap]
Address: Infectious Disease Research Lab. (Densenbyô 
Kenkyujo Kagakushitsu, Jisen Igakushi).

162. Crossley-Holland, F.W. 1912. The suitability of various 
commercial proteins for pharmaceutical use. Year-Book of 
Pharmacy (London). p. 489-95.
• Summary: This paper was presented in 31 July 1912 at 
the 49th Annual British Pharmaceutical Conference, in 
Edinburgh, Scotland. It was later published in at least one 
other periodical Pharmaceutical J. and Pharmacist (London) 
89(2546):154-55. Aug. 3.
 In the section titled “The vegetable proteins” are 
three subsections: Wheat protein, soya bean protein, and 
castor oil bean protein. We read: “Soya bean protein holds 
an important position amongst proteins with dietetic 
possibilities, but it is not in universal favour owing to its 
uncertain effects upon the organism. It merits the attention 
of pharmacists who desire to possess an inexpensive 
vegetable protein. Analysis of the soya bean reveals 32 per 
cent. of protein, and in absence of starch. These features 
are unique in a leguminous seed. The presence of a diastase 
in the bean converts the starch of the unripe seed into 
soluble carbohydrates which may be separated by washing. 
Purchases of soya bean meal, from which the protein is 
prepared, call for careful examination for impurities–such 
as Java bean–which are toxic in character. Java bean may 
be detected by the characteristic appearance of the cellulose 
which it contains. Colour tests for impurities in soya bean 
meal would be undoubtedly useful. Soya bean protein is 
enjoying an extended use in connection with the treatment of 
diabetes and malnutrition. The pharmacist may be reasonably 
expected to know something of its characteristics.”
 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the term “soya bean protein” 
(or “soya bean proteins”). Address: F.C.S [Fellow of the 
Chemical Society].

163. Neumann, Hermann. 1912. Der Naehrwert und die 
Verwendung der Sojabohne beim Menschen [The nutritional 
value and the utilization of soybeans by people (Continued–
Document part III)]. Berliner Klinische Wochenschrift 
49(36):1710-14. Sept. 2. [18 ref. Ger]
• Summary: (Continued): The explanation for the possible 
improvement and increase in strength, for the wellbeing 
and the healing of such ailments and digestive disturbances 
as well as others that are yet to be mentioned lies primarily 
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in the great quantity of vegetable protein, fat, and lecithin 
that is provided and can easily be absorbed with, at the 
same time, the absence of disruptive impurities such as 
purine bases (Purinbasen), cooking salt, starch, and sugar. 
Then also coming into consideration is the high content of 
calcium, potassium, and magnesium.
 In China and Japan, the soybean is processed for human 
consumption as crushed, ground, or softened through 
maceration, boiling, or fermentation. Within that context, 
I do not want to omit drawing attention to the fact that 
the preparation there that continues to still be popular is 
primitive, raw, coarse, and for that reason not very capable 
for use or easily digestible. With us here, it is brought to the 
market specifi cally with the name “Sarton” by the pigment 
and dye factory (Farbwerk) F.L. Beyer & Comp. in Elberfeld 
(this product was in any case recently pulled from the market 
because of too short of a shelf life and, in many cases, has 
been substituted by Sarton powder {Sartonpulver}) and as 
“Soyap” from the Zinnert Factory (L. Lehmann, proprietor) 
in Potsdam, the latter of which is composed as follows 
according to Lebbien’s analysis: [See Table 2]
 From the very beginning onward, I have carried out 
my experiments with the Zinnert preparation (Zinnertschen 
Präparate). Just like those of Le Goff and von Noorden–
Lampé, they were fi rst of all aimed only at the infl uence 
with diabetes mellitus (Zuckerharnruhr), but soon they were 
extended to a series of other diseases.
 “It has been shown that even after the consumption of 
large quantities of puree, the sugar in the urine (Harnzucker) 
of those diabetics who were not living advisably [nicht 
rationell lebend] never underwent an increase, but rather 
was regularly subject to a considerable decrease. I was 
able to determine that two hours after the administering of 
Soyap at lunch, the sugar content in the urine had fallen, for 
example, from 5 percent to 3 percent, from 4 percent to 2 
percent, or from 3.8 percent to 2.6 percent. And with those 
ill people who were living advisably [rationell lebend] and 
who received Soyap as a supplementary food, the decrease 
in sugar was ensured. Thus I had only recently come to 
be treating a 65 year old women who was suffering from 
unbearable feminine itch (pruritus vulvae), the cause of 
which was diabetes mellitus. The fi rst urine of this ill person 
that was collected in 24 hours had a specifi c gravity of 1,041 
and 6.75 percent sugar. After four days of a carbohydrate-
free diet and the daily administration of half a pound of 
Soyap, the urine had a specifi c gravity of 1,021 and hardly 
any trace of sugar! (One tiniest of air bubbles on the tip of 
the fermentation tube!)
 On the other hand, diabetics who as a result of a 
regulated diet had been free of sugar also did not excrete any 
sugar, in spite of the addition of soybeans (Sojazuführung). 
In the end, for vegetable days (Gemüsetage) and oat cures 
(Haferkuren), I was able to advantageously substitute 
vegetable protein that was otherwise used, such as Roborat 

[translator’s note: a vegetable protein obtained from wheat, 
corn, and rice], with Soyap. My observations therefore 
confi rmed the remarks of other authors with the moderately 
and severely ill, even to the extent that diabetics showed 
themselves to be grateful for the improvement of their menu 
(Diätzettel).
 Incidentally, the concurrence of the favorable results 
is proven with the same effectiveness of beans of different 
provenance in that Le Goff used those from China, while von 
Noorden–Lampé and I used those from Japan.
 Furthermore, those who were ill among my clientele 
with acute gout, those with kidney disease (Nephritiker) of 
any form, and those with stomach ailments always showed 
a substantial improvement of their state of energy. Most 
likely as a consequence of the bland diet that was low in 
cooking salt (according to analysis, only 0.98 percent sodium 
and traces of chloride!), the excretion of protein was rather 
reduced and minimized. These experiences infl uenced 
me to experiment with Soyap puree (Soyappüree) with 
convalescents from severe infectious diseases as well as 
other illnesses, such as typhus, dysentery, measles, scarlet 
fever, diphtheria, and even those suffering from apoplexy; 
and likewise, after the successes in this regard had proven 
themselves favorably, in the course of the infectious diseases 
themselves, especially with those affl icted with scarlet fever, 
both as a result of the possibility of a stronger and more 
strengthening nutrition and because of the easier satiation of 
the ill people who so often complained of hunger. The course 
of the disease remained a milder one, and the convalescence 
period was obviously shortened.
 Another rewarding fi eld was offered by the nutrition 
of those suffering from tuberculosis as a supplement 
(Zukost), and furthermore likewise as a supplement with 
those especially youthful and thin people who without 
a discernable cause to their emaciation, even with the 
most cautious care and treatment, previously would not 
have thrived. And furthermore with chronic eczemas of 
the smallest children, and fi nally even with stomach and 
intestinal disturbances of children during their fi rst months of 
life in place of milk which, with regard to this latter category, 
does not appear to be astonishing if we recall the lecture by 
Finkelstein (footnote: Finkelstein and L.F. Meyer, Lecture 
given at the Berlin Medical Society {Berliner medizinische 
Gesellschaft} on May 25, 1910) and this opinion that he 
explained therein of lactose toxicity and acidic zymosis 
(Gärung).
 “After Soyap, I often saw very conspicuous and lasting 
improvements, weight gains, and under some circumstances 
cures.
 I observed no less outstanding successes, and often 
virtually astounding cures, with children with rickets at the 
age of up to two years, and likewise with acute and chronic 
enteritis (Darmkatarrh) as it so often precedes rickets. 
Without additional medication, loss of appetite, conditions of 
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weakness, and a pale appearance of the children disappeared; 
a desire to eat, freshness, and cheerfulness returned. They 
lost the distended bones with their ribs and joints, although I 
was not able to ascertain an increase in body weight.
 Finally, as I have to especially emphasize, the infl uence 
of the soybeans that were used on the milk production 
of lactating women was demonstrated obviously. How 
immensely important the nursing of children is from the 
medical and social aspect had been emphasized in June 1911 
from this side with complete emphasis. But at the same time, 
it must be conceded that there are suffi cient cases with which 
the desire to nurse exists but the act of nursing remains or 
else in fact becomes unsuccessful as a result of, among other 
reasons, insuffi cient milk production. (Footnote: Franz, 
Ueber die Stillfähigkeit der Frau während der ersten Monate 
nach der Entbindung und Diskussion, [On the Capability of 
Women to Nurse during the First Months Following Delivery 
and Discussion], treatise by the Berlin Medical Society 
(Abhandlung der Berliner medizinischen Gesellschaft)), 
June 1911. For such cases, experiments had already been 
carried out numerous times in order to obtain the possibility 
of increasing the milk secretion of lactating women. But 
thus far–with the exception of better nutrition of the nursing 
woman–just as with Lactagol, if the forms of diets that had 
been applied and the particular nutritional preparations had 
any effect at all, then it was in fact only a suggestive one. 
As lacking in results as all experiments had been thus far in 
the infl uencing of milk secretion, that is also how unjustifi ed 
the lasting pessimism was. (Footnote: A. Birch, “Zur Frage 
der Ernährung sillender Frauen” [“On the Matter of the 
Nutrition of Nursing Women”], Münchener medizinische 
Wochenschrift [Munich Medical Weekly] 1911, no. 31.) A 
possibility for improvement would be to be hoped for, for 
example, from animal experiments which Nils Hanssom 
(footnote: op. cit.) and also Hansen (footnote: Hansen-Bonn, 
“Sojakuchen” [“Soybean Cakes”], Landwirtschaftliche 
Presse [Agricultural Press], 1909, no. 41.) in Bonn, now in 
Königsberg in Preussen [today’s Kaliningrad, Russia] carried 
out with the feeding of soybeans (Sojafütterung) to dairy 
cows. Namely, these researchers found independently of 
each other that according to their feeding trials, an increase 
in the milk yield was to be established–and, incidentally, 
of an average of 0.41 kg per day per head–which lasted 
throughout the entire course of the trial, and also often even 
continued during the period after it. In spite of the somewhat 
different anatomical conditions, these animal experiments 
are to be informally transferred to women because of 
the same physiological stimulation effect of suckling 
(Saugreizwirkung). In addition, they have the advantage of 
being free of any suggestive infl uence (Continued). Address: 
M.D., Potsdam [Germany].

164. Ando, Fukusaburo. 1912. On the saccharifi cation of 
starch by koji diastase in presence of acids and salts. Eighth 

International Congress of Applied Chemistry, Original 
Communications 14:13-24. Section VIb: Fermentation. Held 
4-13 Sept. 1912 in Washington and New York, USA. [9 ref]
• Summary: The author’s experiments prove that the 
presence of the acid salts and the neutral salts, with the 
exception of acid calcium phosphate, is, up to a certain point, 
favors saccharifi cation. Address: Brewing Experiment Inst., 
Tokyo, Japan.

165. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja: Sa 
culture. Ses usages alimentaires, thérapeutiques, agricoles et 
industriels [The soybean: Its culture. Its food, therapeutic, 
agricultural, and industrial uses]. Paris: Augustin Challamel 
(Rue Jacob 17). 150 p. Illust. Index. 25 cm. Translated into 
French and expanded from the Chinese edition, published 
by la Societé Biologique d’Extréme-Orient (1910). [151 ref. 
Fre]
• Summary:  One of the earliest, most important, infl uential, 
creative, interesting, and carefully researched books ever 
written about soybeans and soyfoods. Its bibliography on 
soy is larger than any published prior to that time. It was fi rst 
published as a series of eight articles in Agriculture Pratique 
des Pays Chauds (Bulletin du Jardin Colonial) from 
September 1911 to April 1912. Before being published as a 
book, it was revised slightly by adding a table of contents at 
the back, dividing the material into 5 parts with 19 chapters, 
and adding several photos (p. 16-17), a world map showing 
the distribution of soybean cultivation (p. 21), and an 
interesting 2-page table (p. 66-67).
 Contents: The soybean: Origin and history. Part I: 
Soybean culture. 1. Species and varieties of soybeans: 
Botanical characteristics, species, varieties (Chinese, 
Japanese, Indian, Indochinese, Hawaiian, USA, European). 
2. Needs of the soybean: Climatic, geographical area of 
the soybean by region worldwide, agrological/soil needs, 
fertilizers, soil preparation, the place of the soybean in crop 
rotations. 3. Soybean seeds: Study of seeds (by weight, 
by germination rate, selection of seeds), time of planting, 
plant spacing, depth of seeding, rate of seeding per hectare, 
method of seeding (broadcasting, in rows, in mounds). 
4. The soybean during its vegetative stage: Germination, 
transplanting, types of care (e.g., second dressings), 
irrigation, fl owering and fruiting, enemies of the soybean 
(e.g., insects). 5. Harvest of soybeans: Time for harvest 
(forage or grain), methods of harvesting (forage or grain; 
mechanical mower), threshing (use of machine), yields of 
soybeans (forage and grain in various countries, ratio of 
seeds harvested to straw is about 1 to 2, yield of nutrients). 
6. Fixation of atmospheric nitrogen by soybeans, and 
improvement of the soil. 7. The soybean in mixed cultures 
and alternate rows: With corn, cowpeas, rice, sweet sorghum, 
or millet.
 Part II: Chemical composition of the soybean. 1. 
Composition of the plant: Minerals in the leaves and 
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total plant. 2. Study of the seed: Composition, chemical 
composition, microscopic comparisons, table of analyses by 
28 previous researchers, albumins, sugars, starch, dextrin or 
dextrine, diastase, lipids, ash/minerals.
 Part III: The soybean as human food and animal feed. 
1. The soybean as feed for animals: Green forage and hay. 
2. The soybean in human feeding: From the viewpoints of 
physiology, economy, and gastronomy. The role of soya in 
special diets: Vegetarianism, remineralization, diabetic, and 
lactose intolerant.
 Part IV: Food products based on soya. 1. Soymilk and 
its derivatives: Soymilk (Methods of manufacture, Chinese 
and modern at l’Usine de la Caséo-Sojaïne, nature and 
properties [physical and chemical] and composition of the 
milk, action of ferments and diastases (enzymes) on the 
milk, uses of the milk, the residue from the soy dairy [okara], 
condensed soymilk, powdered soymilk, fermented soymilk 
(kefi r, yogurt, etc.)), tofu (called Caséo-Sojaïne, or fromage 
de soya; methods of production, coagulants, yield of tofu, 
storing tofu, composition and comparison with various 
meats, digestibility, culinary preparations made from tofu 
(smoked tofu, tofu pâté, tofu sausages)), Soy casein (food 
and industrial uses). 2. Soy fl our and its derivatives: Soy 
fl our, soy bread, wholemeal bread, other products based 
on soy fl our (as biscuits and cakes for diabetic diets). 3. 
Soy oil and its by-products: Soy oil, physical and chemical 
properties, usage, residue of the oil mill: the cake, price, 
uses. 4. Use of the soybean as a legume: Whole soybeans 

(composition and digestibility), soy sprouts (germes de soja), 
green vegetable soybeans (le soja frais). 5. Fermented soy 
condiments: Solid condiments from Japan: Tokyo natto (Le 
Tokio-Natto) and Ping-Ming natto or tao-tche (Le Ping-ming-
Natto; fermented black soybeans with salt, ginger, orange 
rind, etc. A similar product is made in China and called tao-
tche). Paste condiments: Miso (four types and composition), 
tao-tjung (Chinese miso). Sauces: Shoyu (its production, 
varieties, properties, composition), chiang-yu (tsiang-yeou), 
ketjap [kechap, from Java], tuong (from Annam, with rice or 
corn), tao-yu (widely used in China and Japan, described by 
Prinsen Geerligs). 6. Confectionery products: Comparison 
with chestnuts, roasted soy fl our to replace chocolate. 7. Soy 
coffee (with analysis by Kornauth). 8. Special fermented 
products: Kiu-tsee (a special commercial ferment from 
Canton described by Thiersant), fermented soymilks.
 Part V: Industrial uses of soybeans. Oil based: soap, 
wax candles (bougie), and paint oils. Protein based: sojalithe 
or soy stone which corresponds to lactite, insulators for 
electrical apparatus, glue, etc. Conclusion. Addendum 
(Complément) to Part III, Chapter 1: Soybean straw and 
stems. Composition of various seeds, including soybeans. 
Soy fl our. The cakes from oil mills. Soymilk and the cake 
from soy dairies (tourteau de laiterie, okara).
 A very interesting table (p. 66-67, which does not appear 
in the original 8 articles) shows earlier nutritional analyses 
of the composition of soybeans by Steuf (from Hungary, 
Mongolia and China), Schroeder, Caplan, Pellet (from China, 
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Hungary, Etampes), Muntz, Nikitin (black soybeans from 
Russia, 2 samples), Lipski [Lipskiy] (yellow, from Russia), 
Giljaranski (yellow from Russia, China and Japan; black 
from China and Japan; green), König (Hispida platycarpa 
black, Tumida yellow, brown and black), Prinsen (white from 
Java and China), Goessmann, Kellner, USDA, Chemiker 
Zeitung (white from Java and China, 29 Jan. 1896), Scuff 
(misomame; miso soybeans), Zulkovski (yellow from China, 
reddish brown from Mongolia), Institut Agr. de Vienne 
(Austria; yellow from Vienna, reddish brown from Tyrol), 
Ecole Imp. et Roy d’Ag. Hong (yellow from Mongolia and 
China, reddish brown from China), Chez M. Olivier Lecq 
(from Moravia), Lechartier (Etampes and black), Joulie 
(yellow), Stingl and Morawski, Bloch (yellow, green, and 
black), Balland, Cavendish Evelyn Liardet (yellow, brown, 
green, black, and white), Jardin Colonial (Laos, Tonkin, 
China), Aufray (Tonkin, Yun-nan), Homes Laboratory (black 
from China, or white). Photos and illustrations are the same 
as those referenced in individual sections of the book, except 
for the following: A fi eld of soybeans (p. 16). A soybean 
plant growing in Europe (p. 17). Color illustrations appear 
facing pages 12, 22, and 64. Address: Li is from Societe 
Biologique d’Extreme-Orient (Chine). Grandvoinnet is from 
Ingenieur Agricole (G.).

166. Muramatsu, S. 1912. On the preparation of natto. J. 
of the College of Agriculture, Tokyo Imperial University 
5(1):81-94. Oct. Journal name also written as Tokyo Noka 
Kiyo. Also published in 8th International Congress of 
Applied Chemistry, Orig. Comm. 18:(251-63). [Eng]
• Summary: Contents: Introduction. Soya beans. Rice straw. 
Cellar. Preparation of natto. The microbes of natto; Bacillus 
no. 1, 2, and 3. The application of cultured bacteria for 
the preparation of natto. Natto as a by-food (incl. table of 
nutritional composition of fresh and fermented natto).
 “There are several kinds of natto prepared in Japan, 
but here I mean common natto, which is a kind of vegetable 
cheese made by fermenting boiled soya beans wrapped 
in rice straw and set in a warm cellar for one or two days. 
Thus the product becomes white and mucilageous [sic, 
mucilaginous] by the development of bacteria. Natto is 
consumed as a by-food after having been mixed with 
table salt and several stimulants, of which amongst others 
powdered mustard is preferred. It is chiefl y consumed in 
Tokyo and the north-east districts of Japan, and for the 
production of it Aizu [in Fukushima prefecture] is the noted 
place. It is consumed in Tokyo in the summer time, but in the 
north-east districts during the winter time, as these are rather 
poor in vegetables at that season.”
 In Section “V. The microbes of natto,” after 
summarizing the published fi ndings of Dr. Yabe and Dr. 
Sawamura, Muramatsu continues:
 “Mr. Nonzen isolated several kinds of bacteria, among 
them on bacillus to which Dr. Omori gave the name of 

Bacillus viscosus natto and which, he said, is the principal 
microbe that produces strong viscosity. The two kinds of 
bacilli, which he named Bacillus odorans natto 1, and 
Bacillus odorans natto 2, produce good aroma in natto; and 
another one which he named Pseudomonas odorans natto, 
produces also good aroma. The latter three did not produce 
good natto, unless the material is inoculated also with B. 
viscosus natto. Thus the author [Monzen] concluded that 
there are necessary for the preparation of natto at least two 
kinds of bacteria, one producing the peculiar aroma and the 
other strong viscosity.
 “Mr. Muto [1905] isolated several bacteria and 
concludes that only one bacillus belonging to the B. subtilis 
group is necessary for the production of natto.
 Muramatsu investigated several kinds of natto prepared 
in Tokyo, Aizu, and Morioka. He found that they all 
contained the same microorganisms, among which three 
bacilli (which he described) were the principal ones. He 
learned that the three bacilli were similar to those isolated 
previously by Sawamura, Muto and others. He also agreed 
with Muto that only one bacillus was necessary for natto 
fermentation, and that any one of the three would do the 
job. He agreed with Sawamura that the organism similar to 
B. natto Sawamura did not yield enough viscosity, however 
Muramatsu discovered that whenever the fermentation was 
carried out at high temperature (45ºC), the Bacillus No. 1 
“produces the best quality of natto, providing much mucilage 
[high viscosity] and good aroma. For each of the three bacilli 
about 18 characteristics are examined and described.
 For example: Bacillus No. 1. “Enzyme: Diastase 
and proteolytic enzyme of tryptic nature are recognized.” 
Note: All three bacilli produce diastase (which hydrolyzes 
starches to make sugars) plus trypsin-like proteolytic 
enzymes. This bacillus [Muramatsu’s No. 1] may be the 
same as those which Dr. Sawamura represented as Bacillus 
No. 2 and Bacillus viscosus Omori, and also that which 
Mr. Muto thought was the only bacterium which produces 
natto, though there are several differences in its behaviour 
investigated by these author.”
 “Bacillus No. 2. This bacillus develops more 
energetically at high temperature and produces natto of the 
best quality, forming much mucilage and a rather higher 
aroma than Bacillus No. 1.”
 “Bacillus No. 3. This bacillus develops most 
energetically at 40ºC, and when it is developed on boiled 
soya beans at this temperature it produces good natto 
with strong viscosity and good aroma; but its mucilage is 
somewhat less than Bacillus No. 1 and Bacillus No. 2.”
 Note 1. This is the second report (after Sawamura) of 
separating Bacillus natto from natto.
 Note 2. This is the earliest document seen (Jan. 2012) 
that mentions the word “enzyme” (or “enzymes”) in 
connection with natto, or that describes the specifi c types of 
enzymes produced by the natto bacteria. Address: College of 
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Agriculture and Dendrology, Morioka, Japan.

167. Floderer, Sándor. 1912. A sójabab [The soybean]. 
Termeszettudomanyi Kozlony (J. of Natural Science) 
44(3):817-21. Nov. 15. [Hun]
• Summary: One of East Asia’s most important crops is 
soybean (Soja hispida Mönch, or Glycine soja L.). In its two 
main production areas, China and Japan, it is known as patou 
[dadou] and daidsu, respectively. However, nowadays it is 
not only well-known in China and Japan, but is also included 
in large-scale production in India as well, and even on the 
island of Java.
 The ancestor to today’s soybean is Glycine soja, which 
lives in the wild in the Amur River region. By now, the 
plant Glycine hispida has become a commonly produced 
crop and is a member of the Legume family. Its external 
characteristics make it similar to a bean, though its stem has 
shorter lengths between nodes (internodes). The soybean’s 
compound leaves have three blades, the shapes of which 
are akin to those of a lance. It differs from the other types 
of legumes produced in Europe in that lush reddish-brown 
hairs cover not only its stems, but also its leaves and pods. 
The pods usually contain 2-3, or more rarely 4-5, egg-shaped 
beans with strong indentations on the side.
 There are several species of soybean produced for its 
beans. C.O. Harz divides these species into two groups:
 Group 1: Soja platycarpa, Soja olivacea, Soja punctate, 
Soja melanosperma, Soja platisperma, Soja copressa nigra, 
Soja parvula.
 Group 2: Soja tumida, Soja pallida, Soja sphaerica 
vinescens, Soja sphaerica lutescens, Soja castanea, Soja 
atrosperma, Soja sphaerica nigra, Soja sphaerica minor.
 These species seem to look exactly alike, with 
differences only in the shape, color, and size of the beans.
 Soybean is the main food of a major part of the 
population of both China and Japan. Comparing the 
analytical data of soybeans with those of other plants 
best illustrates just how suited soybean is for human 
consumption:
 A table compares the nutritional composition of 
soybean, pea, common bean, lupine and lentil. When 
comparing the analytical data of the various seeds, it 
becomes apparent just how rich the soybean is in nutritional 
materials. Its suitability for consumption becomes even more 
obvious on the basis of the detailed analysis conducted by 
Meissel and Boecker, according to which soybean consists of 
the following:
 A table gives the composition of the soybean in terms 
of Water, Soluble casein, Albumin, Insoluble casein, Fat, 
Cholesterol wax and resin, Dextrin, Starch, Cellulose, 
Potash, Sugar, amid, etc.
 As regards the various components, Schulze found that 
soybeans contain starch, cane sugar, carbohydrate providing 
soluble mucic acid, paragalactane, and cellulose. From the 

percentages of these two latter components, Stingel and 
Morawski concluded that the bean of the soybean plant 
contains an enzyme with a strong diastase-like effect, as that 
is the only possible answer as to why it contains such little 
starch and so much cane sugar.
 As regards the nitrogen-containing compounds 
in soybean, Schulze found that they consist mainly of 
asparagine and lecithin, with only a small amount of choline. 
According to Osborne and Campbell, glycinin, a form of 
globulin similar to legumin but with a different composition, 
was found amongst the main components of proteins, which 
make up the majority of nitrogen-containing materials. 
These same authors also identifi ed another globulin called 
phaseolin from soybean. A very small amount of legumelin 
and even less proteose was also identifi ed.
 The analysis of the soybean’s mineral contents 
performed by Schwackhöffer yielded the following results:
 A table gives the content of potassium, sodium, calcium, 
magnesium, iron oxide, phosphoric acid, sulfuric acid, 
chlorine and orthosilicic acid.
 If we take the soybean’s protein and fat content into 
account, we fi nd that it is an important source of nourishment 
for people in regions where the majority of the population is 
forced to consume plant-based foods due to high population 
densities. It is also important as a human food because it 
produces copious yields and offers high nutritional values in 
its native regions.
 Soybean is consumed in many forms in China and 
Japan. For example, they cream it into a paste and use it 
instead of butter. According to Fesca, black soybean is 
especially frequently toasted and eaten with a side of rice. 
White and green soybean are ground into fl our and used to 
make bread and a wide variety of other tasty sweets. The 
majority of soybean in China and Japan is processed to make 
a very popular soy dipping sauce (sójamártás). In addition 
to all the above, it is also used to make “soy milk” (sójatej), 
“soy cheese” (sójasajt), “soy oil” (sójaolaj), preserves, and 
“soy coffee” (sójakávé).
 It is clear on the basis of the above that soybean can 
be used in a multitude of ways for human consumption. 
However, soybean is allegedly not readily used since it is 
diffi cult to digest.
 Let us now take a look at how the various foods are 
produced and what nutritional values they have: Soy fl our 
(sójaliszt) is made with a simple grinding process. However, 
the bean is hulled before grinding, just like various types of 
grain, in order to decrease its cellulose content and improve 
its digestibility. Soy fl our is not only used to make bread, 
but in China and Japan is also the basis for excellent pastas 
and sweets and, as such, it is especially important in feeding 
the poorer classes. According to Dujardin-Beaumetz, bread 
baked from soy fl our is very well suited for consumption 
by people suffering from diabetes. As a source of nutrients, 
it has high nutritional content and the good digestibility of 
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the nutrients it contains are especially worth mentioning. To 
illustrate this fact, let us compare the chemical analyses of 
soy fl our and wheat fl our, which is also used as a nutritional 
source:
 A table compares the nutritional composition of soy 
fl our and wheat fl our. Thus, it contains more fat and nitrogen 
but signifi cantly less carbohydrates than wheat fl our.
 However, the soy sauce (sója-lé) made from soybean, 
used both as a condiment and as a source of nutrition, is 
much more important both in China and in Japan. Soy sauce 
is basically a product of fermentation. The soy sauce made 
in China is called shoyu [sic] and that made in Japan is 
called miso. Both shoyu and miso are used not only instead 
of herbs, but also in general for cooking and especially for 
making soups. According to O. Kellner, shoyu is prepared 
as follows: its ingredients are yellow soy (sója), wheat, salt, 
and water. However, the ratios of these components are not 
constant, but differ from the quality of the shoyu to be made. 
The steps of preparing shoyu are the following: A small part 
of the wheat is toasted until light brown. It is then ground 
and mixed with a small amount of koji (propagated on the 
Aspergillus oryzae rice variety). The soy beans are cooked 
until medium soft, then mashed and mixed with salt, water, 
and koji. This mixture is left to ferment at low temperatures 
for 8 months to 5 years, depending on the desired quality. 
After the fermentation process, the fermented part [sic] is 
separated from the non-fermented part. The resulting shoyu 
has a specifi c weight of 1.182-1.193, with 287.5-319.2 g of 
dry matter, 136.3-164.7 g of organic material, 150.8-154.5 
g potash, 3.5-6.5 g of acetic acid equivalent, and 7.2-14.5 g 
nitrogen per liter. Due to its exciting and nutritional nature, 
shoyu can be considered to be equal to meat extracts.
 Kellner writes that 5 units of soy beans, 3.25-6 units 
or rice or barley koji, 1.5-2 units of salt, and 1 unit of water 
are used to make Japan’s famous miso. Just as when making 
shoyu, the soy beans are cooked, mashed, mixed with a little 
salt, water, and koji, and then left to ferment. Depending 
on the quality of the miso, the soy beans are cooled to 70-
90ºC after cooking and then mixed with 6 units of koji and 
a little salt when the production aims to be quick. When 
made in this way, the miso will be ready in four days. When 
making higher quality miso, before being mixed with koji, 
the cooked beans are completely cooled and mixed with 
less koji and more salt. In this case, it takes 6 months for 
the preparation of the product. Depending on the rice or 
barley koji used for the fermentation and the duration of 
preparation, the end product can be light in color and quick 
to go sour or dark brown with a long shelf life.
 Kellner examined fi ve kinds of miso [whose names are 
not given; each kind is represented by a roman numeral]; the 
compositions of these were as follows:
 A table gives the composition of each of the fi ve 
(Continued). Address: Hungary.

168. Kita, Gen-itsu. 1912. Kôji-kin (Aspergillus oryzae) 
no kôso seisei-ryoku ni tsuite [On the enzyme formation 
strength of the koji mold, Aspergillus oryzae]. Kogyo Kagaku 
Zasshi (J. of the Chemical Society of Japan, Industrial 
Chemistry Section) 15(172):613-20. [Jap]
Address: Kôgaku-shi, Japan.

169. Kita, Gen-itsu. 1912. Kôji-kin (Aspergillus oryzae) no 
kôso seisei-ryoku ni tsuite [On the enzyme formation of koji 
mold, Aspergillus oryzae]. Nippon Jozo Kyokai Zasshi (J. of 
the Society of Brewing, Japan) 7(9):1-9. [Jap]

170. Nishiwaki, Yasukichi. 1912. Kôji-kin no hatsuiku 
narabini tôka sosei no saiteki ondo ni tsuite [On the optimum 
temperature for growth of koji mold and diastase formation]. 
Kogyo Kagaku Zasshi (J. of the Society of Chemical Industry, 
Japan) 15:1295-98. [Jap]

171. Yamashita, Fudekichi. 1912. Kôji tôkaso ni taisuru 
nyûsan no eikyô ni tsuite [The effect of lactic acid on koji 
diastase]. Nippon Jozo Kyokai Zasshi (J. of the Society of 
Brewing, Japan) 7(2):1-8. [Jap]
Address: Kagoshima Zeimu Kantoku Kyoku Gishu, Sanjo 
Kaiin, Japan.

172. Bertrand, Gabriel; Rosenblatt, Mr.; Rosenblatt, Mrs. 
1913. Activité de la sucrase de Kôji en présence de divers 
acides [Activity of the sucrase enzyme from koji in the 
presence of various acids]. Comptes Rendus des Seances de 
l’Academie des Sciences (Paris) 156:261-63. Jan. 20. [1 ref. 
Fre]

173. Takamine, Jokichi. 1913. Improvements in and relating 
to the process of and apparatus for producing diastatic 
products and the product obtained thereby. British Patent 
3,096. Application date: 6 Feb. 1913. 11 p. Accepted: 16 Oct. 
1913. (Chem. Abst. 8:2595). 3 drawings.
• Summary: “My invention contemplates a malt substitute... 
My product is produced by the growth under certain 
conditions of the spores of microscopic mycelial fungi, 
which, when sown on suitable material, have the property 
of producing diastase. I employ the genus aspergillus and 
particularly prefer the species aspergillus oryzae of pure 
culture because it excels any other species with regard to 
production of diastase in abundance.” When the growth is 
completed, greenish yellow spores are produced. The words 
“moyashi” and “koji” are used and defi ned.
 A pure culture of Aspergillus oryzae, acclimatized to 
increasing amounts of antiseptic (such as formaldehyde), is 
transplanted onto a fresh substrate (sterilized wheat bran) to 
make a highly diastatic product.
 The inventor has discovered a new process and 
apparatus for producing diastase on a commercial scale. A 
mass 3-4 feet in thickness may be agitated continually in a 
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way which modifi es the character of the mycelial fi laments, 
making them shorter and thicker, and greatly increasing the 
number of their branches, “thereby increasing the number of 
ends for heading out into moyashi spores.” Drawings show a 
longitudinal vertical section and a vertical transverse section 
of this cylindrical drum which revolves on a horizontal axis. 
The apparatus is described in great detail. Note: This is the 
earliest patent seen that describes this rotating drum, which 
(as of 1998) is still used commercially to make koji. Address: 
550 West 173rd St., New York City, New York.

174. Takamine, Jokichi. 1913. Verfahren zur Zuechtung von 
Pilzen, die staerkeverzukernde Enzyme erzeugen [Process 
for growing fungi which produce starch-hydrolyzing 
enzymes]. German Patent 292,586. Feb. 12. 8 p. Issued 19 
June 1916 (Chem. Abst. 11:1516). 4 drawings. [Ger]
• Summary:  See below and next page. A pure culture of 
Aspergillus oryzae, acclimatized to increasing amounts of 
antiseptic, is transplanted onto a fresh substrate (wheat bran) 
to make a highly diastatic product.
 The apparatus used (and illustrated) is a drum fermenter 
(Trommel) that rotates on a horizontal axis to continually stir 
the koji. Address: New York City, NY.

175. Takamine, Jokichi. 1913. Procédé et appareil pour la 
fabrication de succédanés du malt [Process and apparatus for 
the manufacture of malt substitutes]. French Patent 456,391. 
Feb. 17. Issued: 25 Aug. 1913 (Chem. Abst. 8:2026). [Fre]*
• Summary: A pure culture of Aspergillus oryzae, 
acclimatized to increasing amounts of antiseptic, is 
transplanted onto a fresh substrate (wheat bran) to make a 
highly diastatic product. Address: New York, NY.

176. Takamine, Jokichi. 1913. Process for producing a 
diastatic product. U.S. Patent 1,054,324. Feb. 25. 2 p. 
Application fi led 10 March 1910.
• Summary: A mixture of 100 parts of wheat bran and 60-
80 parts of water is introduced into a shaking device, e.g., 
a pneumatic malting drum, in quantity suffi cient to form 

a layer 3-4 feet in depth. The mixture is sterilised with 
steam, after which the drum is rotated and a current of air 
passed through it until the mixture has cooled to about 30ºC. 
Moyashi spores (see below) are then added in the proportion 
of about 1 part of sifted, or 7-8 parts of unsifted spores per 
1500 parts of dry bran. The drum is turned suffi ciently to 
insure mixture of the spores and moist bran, and is then left 
at rest, with the temperature of the mass kept at 30ºC., for 
16-20 hours. The temperature then begins to rise, and the 
drum is turned, at a rate of 1 or 2 revolutions per minute, for 
40-50 hours, during which time the temperature is kept at 
35º-38ºC. by a current of cold, moist air. The mass of koji 
thus obtained is dried; the mycelial growth with which it is 
permeated, exhibits shorter, thicker, and more numerously 
branched fi laments than that obtained on a stationary 
medium, and the diastatic power of the koji is greater. If 
acclimatised moyashi spores are used [see Takamine, U.S. 
Pat. 1,054,626], formaldehyde, in the form of vapour or 
spray, may be introduced into the drum at any stage should 
any growth of foreign organisms be observed. If the mass 
is kept in the drum until the fungus sporulates, the product 
known as moyashi is obtained. Address: New York, NY.

177. Takamine, Jokichi. 1913. Diastatic product. U.S. Patent 
1,054,626. Feb. 25. 3 p. Application fi led 10 March 1910.
• Summary: Claim is made for a koji, capable of converting 
at least 10 times its weight of starch, very resistant to 
antiseptic agents, and substantially free from fungi or 
bacteria of comparatively low resistance to antiseptics. To 
obtain this product, a suitable fungus, preferably Aspergillus 
oryzae, is grown at a temperature of 28º-30ºC. on moistened, 
sterilised wheat bran to which has been added formaldehyde 
in the proportion of 1 part per 3000 of moist bran. When 
the growth has sporulated, a portion is seeded on a fresh 
portion of the same medium containing the same proportion 
of formaldehyde, and so on for at least 4 or 5 generations. 
The same cycle of successive cultivations is then repeated 
on portions of moist bran containing 1 part of formaldehyde 
per 2900, and so on until the proportion of formaldehyde 

has been increased to 1 part per 
1500 of moist bran. The fi nal 
growth (7-8 parts), or the spores 
(1 part) separated by sifting the 
dried growth, are introduced 
upon a fresh portion of the same 
medium (1500 parts) to which 
formaldehyde (1 part or less) has 
been added. The culture is spread 
on trays to a depth of 1-3 in., and 
kept in an incubator at about 30ºC. 
until the white mycelial growth 
is complete; the mass of koji thus 
obtained is dried at a temperature 
not exceeding 40ºC., and may then 
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be powdered. The incubator used should be well ventilated 
and is so devised that the air contained therein is saturated 
with moisture. If the growth is continued to a later stage 
(sporulation), moyashi is produced. Address: New York, NY.

178. Marshall, E.K., Jr. 1913. A rapid clinical method for the 
estimation of urea in urine (Open Access). J. of Biological 
Chemistry 14(1):283-90. Feb. [19 ref]
• Summary: Describes a new method for the quantitative 
determination of the amount of urea of urine. This method 
consists in the conversion of urea into ammonium carbonate 
by means of an enzyme in the soy bean. “As is well known, 
the conversion of urea into ammonium carbonate, can be 
brought about by an enzyme found in numerous bacteria 
[1876], fungi [1904], and higher plants (Takeuchi 1909). 
An enzyme exerting this activity is easily and conveniently 
prepared from the soy bean (Glycine hispida).”* (Footnote: 
*”This enzyme was discovered in the seeds and seedlings of 
soy beans by Takeuchi who employed its hydrolyzing power 
for the manufacture of ammonium sulphate from urine”).
 Note: The word “urease” is not mentioned. Address: 

Lab. of Physiological Chemistry, Johns Hopkins Univ., 
Baltimore, Maryland.

179. Ando, Fukusaburo. 1913. Kôji “jiasutaaze” no 
tôka-ryoku sokutei ni tsuite [On the determination of 
saccharifying power of koji diastase]. Jozo Shikensho 
Hokoku (Report of the Brewing Experiment Station) No. 48. 
p. 403-14. March. [Jap]

180. Kita, Genitsu. 1913. Some properties of koji-diastase. 
J. of Industrial and Engineering Chemistry 5(3):220-22. 
March. [3 ref. Eng]
• Summary: “I have lately been occupied in a series of 
investigations relative to Soya or Shoyu (Japanese [soy] 
sauce fermented from beans, wheat and salt) making, 
and incidentally cleared up certain” points about the 
saccharifying enzyms [enzymes] of koji.”
 “Summary: I. Though koji may contain two different 
saccharifying enzyms, viz., amylase and glucase, the total 
quantity of glucose saccharifi ed solution could not be 
produced from maltose by the action of glucase alone; 
hence, koji must contain some other kind of diastase which 
produces glucose directly from starch without the aid of 
glucase.
 “II. Common salt has a protecting action on koji-diastase 
under heating but not on malt-diastase, while sodium 
hydrogen phosphate (Na2HPO4), asparagine and sulfuric acid 
impair its activity more quickly.
 “III. The inhibitory action of salt on koji-diastase has a 
certain relation to the concentration of diastase. In a dilute 
enzymic solution it is very strong but not in a concentrated 
enzymic solution. It is therefore necessary in every case 
to note concentration of diastase when we consider the 
infl uence of some salt upon it.
 “IV. The activity of koji-diastase is conserved in brine 
for a long time.” Address: Dep. of Applied Chemistry, Tokyo 
Imperial Univ.

181. Sawamura, Shin. 1913. On bacillus natto. J. of the 
College of Agriculture, Tokyo Imperial University 5(2):189-
91. March. [1 ref. Eng]
• Summary: “Natto is an article of food prepared by leaving 
boiled soy-beans wrapped in rice straw in a warm place for 
a night, and thus making them ferment. Soy-beans of natto 
are coated with a characteristic slimy substance. The author 
separated formerly two species of bacilli from natto obtained 
in Tokyo, No. 1 of which produced good fl avored natto when 
inoculated to boiled soy-beans, and No. II strongly slimy 
one. The former bacillus was considered to be the chief actor 
in natto fermentation and received the name of ‘Bacillus 
natto.’ In later years the author examined bacteriologically 
many samples of natto obtained at various localities, and 
found that the producer of natto is the same in all cases, 
viz. ‘Bacillus natto.’ This bacillus can produce natto of 
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good fl avor and strong viscosity, and the presence of other 
microbes is not necessary in the fermentation of natto. The 
bacteriological description of Bacillus natto is as follows.
 “Form: The bacillus measures 1 micron in width and 
2-3 microns in length. The ends of the rod are round and the 
bacilli unite in two or more.
 “Mobility: Motile.
 “Spore-formation: The bacillus forms a spore mostly in 
the middle of the cell.
 “Gram’s method: It is not decolorized by Gram’s 
method.
 “Oxygen: Aerobic.
 “Bouillon It produces a light brown, thin, characteristic 
dry mealy scum which is broken into pieces by shaking. 
Bouillon does not become turbid.
 “Pepton water: The scum formation is the same as in 
bouillon, but its color is lighter.
 “Agar plate culture: The colony is light brown and fl at, 
and has a characteristic dry mealy appearance, with a small 
point in the centre of the colony, the periphery of which is 
irregular and divided featherlike. It produces a smelling of 
natto.
 “Gelatine plate culture: Small colonies are formed which 
liquefy gelatine quickly.
 “Agar streak culture: It produces a light brown fl at and 
characteristic dry mealy colony.
 “Gelatine streak culture: It is quickly liquefi ed along the 
needle track.
 “Agar stab culture: It grows only along the needle track 
and forms no branch.
 “Gelatine stab culture: It is liquefi ed along the needle 
track.
 “Soy-bean agar: The colony has folds and is rougher 
than on bouillon agar.
 “Potato: Gray slimy colony with many folds, resembling 
that of potato-bacillus.
 “Gas: It is not evolved in glucose bouillon.
 “Azolithmin-milk: It is reddened at fi rst, and then 
dccolorized, and the milk becomes clear. After many days 
azolithmin turns somewhat blue when it is newly added.
 “Indol: Pepton water culture kept at 32ºC for 7 days 
gives the characteristic reaction, neither with NaNO2 and 
H2SO4, nor with nitroprussic acid and NaOH
 “H.S.: It is not formed.
 “It was confi rmed by the previous investigation 
that Bacillus natto produces a trypsin-like enzyme, and 
decomposes protein of soy-beans. In order to know how 
protein is decomposed by this bacillus, boiled soy-beans 
were inoculated with this bacillus and kept at 35ºC, one 
sample for 14 hours and the other for 7 days. The viscosity 
and fl avor of natto thus prepared are stronger in the younger 
than in the elder.
 “The nitrogen in various forms and soluble organic 
matter in the percentage of dry matter were found to be as 

follows: -
 When B. natto acts on boiled soy beans at 35ºC for 14 
hours and for 7 days, the following results are obtained, 
respectively:
 Total nitrogen, 7.36, 7.42
 “Insoluble albuminous nitrogen, 5.89, 2.10
 “Soluble albuminous nitrogen, 1.48, 5.31
 “Soluble coagulable nitrogen, 0.31, 0.18
 “Soluble uncoagulable nitrogen, 0.32, 0.48
 “Nitrogen of peptone and polypeptides, 0.21, 0.41
 “Nitrogen of arginine, histidine and lysine, 0.07, 0.09
 “Nitrogen of purine bases, 0.09, 0.14
 “Nitrogen precipitated by phosphotungstic method, 0.11, 
2.11;
 “Soluble organic matter, 21.95, 41.55
 “Soy-bean contains nitrogen chiefl y in the form of 
protein (85-90%), non-albuminous nitrogen being very little 
(10-15%).

“Bacillus natto produces diastase, but reducing sugar 
was not found in natto thus prepared. This is probably due 
to the fact that soy-beans do not contain much starch, the 
main part of carbohydrate being in the form of galactan, &c, 
wherefore the little glucose formed was decomposed again 
by the bacillus.
 “The author expresses hereby sincere thanks to Mr. 
Oshima, assistant of the College, who analysed natto as 
above mentioned.
 Note: This is one of the key early research articles in 
understanding Bacillus natto, the natto bacterium.
 Note 2. This is the earliest English-language document 
seen (July 1998) that mentions polypeptides in connection 
with soybeans. Address: Japan.

182. Bertrand, Gabriel; Rosenblatt, Mr.; Rosenblatt, Mrs. 
1913. Recherches sur l’hydrolyse comparée du saccharose 
par divers acides en présence de la sucrase de kôji 
[Investigations on the hydrolysis of saccharose through 
various acids in the presence of sucrase from koji]. Annales 
de l’Institut Pasteur 27(4):366-72. April. [7 ref. Fre]
• Summary: Mentions the molds Aspergillus niger and 
Aspergillus oryzae.

183. Takamine, Jokichi. 1913. Diastatic product; Process for 
producing–. J. of the Society of Chemical Industry (London) 
32(8):443-444. April. [1 ref]
• Summary: This is a summary of U.S. Patent 1,054,324 
(which see), issued to the author on 25 Feb. 1913. Address: 
New York.

184. Bertrand, Gabriel; Rosenblatt, Mr.; Rosenblatt, Mme. 
1913. Recherches sur l’hydrolyse comparée du saccharose 
par divers acides en présence de la sucrase de kôji [Research 
on the comparative hydrolysis of saccharose by various acids 
in the presence of the sucrase of koji]. Annales de l’Institut 
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Pasteur 27(5):366-72. May. [10 ref. Fre]
• Summary: Discusses Aspergillus niger and A. oryzae. 
Conclusion: It is the great difference in the concentration of 
hydrogen ions (pH) that determines the maximum activity of 
the three kinds of sucrases. 

 A portrait photo shows Gabriel Bertrand.
 Note: In 1906-1910 Li Yu-ying left Montargis for Paris 
where he enrolled in courses in chemistry and biology at 
the Sorbonne and worked as an intern in the laboratory of 
Gabriel Bertrand at the Pasteur Institute.

185. Bertrand, Gabriel; Rosenblatt, M.; Rosenblatt, Frau. 
1913. Activité de la sucrase de Kôji en présence de divers 
acides [Activity of koji sucrase in the presence of various 
acids (Abstract)]. Bulletin de l’Institut Pasteur 11(12):553. 
June 30. [1 ref. Fre]
• Summary: A French-language summary of a French-
language article with the same authors and title published in 
the Comptes Rendus des Seances de l’Academie des Sciences 
(Paris), 156:261-63. Jan. 20.

186. Marshall, E.K., Jr. 1913. The determination of urea in 
urine (Open Access). J. of Biological Chemistry 15(1):495-
96. July. [5 ref]
• Summary: The author used 1 cc of a soy bean extract in a 
test tube to estimate the amount of urea in a sample of urine. 
Note: The word “urease” is not mentioned.
 The article begins: “The method outlined in the 
foregoing paper for the estimation of urea in blood is 
perfectly reliable for larger quantities of urea (up to 25 
mgms. or perhaps more). Its adaptation to the determination 
of urea in urine using only a small amount of the urine is 
shown in this paper. The method to be described is slightly 
more accurate than the rapid clinical method proposed 

earlier. The reason for this is twofold; the rapid titration 
method gives results slightly lower than the theoretical 
on account of the presence of carbon dioxide during the 
titration, and titrations performed in a mixture such as urine 
are not as accurate as in the case of the neutralization of 
a pure solution of an acid by an alkali.” Address: Lab. of 
Physiological Chemistry, Johns Hopkins Univ., Baltimore, 
Maryland.

187. Marshall, E.K., Jr. 1913. A new method for the 
determination of urea in the blood (Open Access). J. of 
Biological Chemistry 15(1):487-94. July. [8 ref]
• Summary: “In a recent number of this Journal [Feb. 1913, 
p. 283-90] a new method for the estimation of urea was 
described [by E.K. Marshall, Jr.]. This method consists in 
the conversion of the urea into ammonium carbonate by 
means of the urease of the soy bean, and an estimation of 
the alkalinity before and after the conversion by means of 
standard acid and methyl orange.”
 The present paper describes a newer method that again 
uses 1 cc of soy bean extract in a test tube. “The preparation 
of the soy bean extract is described in the previous article.” 
Address: Lab. of Physiological Chemistry, Johns Hopkins 
Univ., Baltimore, Maryland.

188. Kita, Gen-itsu. 1913. Ueber einige Eigenschaften der 
Kojidiastase [On some properties of koji diastase (Abstract)]. 
Wochenschrift fuer Brauerei 30(37):498. Sept. 13. [1 ref. 
Ger]
• Summary: A German-language summary of the following 
English-language article: Kita, Genitsu. 1913. “Some 
properties of koji-diastase.” J. of Industrial and Engineering 
Chemistry 5(3):220-22. March. Address: Japan.

189. Wochenschrift fuer Brauerei. 1913. Untersuchungen 
uber die Hydrolyse der Saccharose durch verschiedene 
Saeuren bei Gegenwart der Koji-Invertase [Investigations 
on the hydrolysis of saccharose through various acids in the 
presence of sucrase from koji (Abstract)]. 30(38):512. Sept. 
20. [1 ref. Ger]
• Summary: A German-language summary of the following 
French-language article: Bertrand, Gabriel; Rosenblatt, 
Mr.; Rosenblatt, Mrs. 1913. “Recherches sur l’hydrolyse 
comparée du saccharose par divers acides en présence de la 
sucrase de kôji” Annales de l’Institut Pasteur 27(4):366-72. 
April.

190. Kita, Gen-itsu. 1913. Japanische Sojaindustrie 
[Japanese shoyu industries]. Wochenschrift fuer Brauerei 
30(42):549-52. Oct. 18; 30(43):559-61. Oct. 25. (Chem. 
Abst. 8:984). Summarized in Zentralblatt fuer Bakteriologie, 
Series II. 41:257 (1914). [8 ref. Ger]
• Summary: An excellent and very detailed description of 
how shoyu is made in Japan, with many photos. Contents: 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   90

© Copyright Soyinfo Center 2021

Introduction. Overview of the process. The raw materials. 
Preparing the koji: Pre-preparation, mixing the beans with 
the wheat, the koji room (muro), handling the mass of koji, 
characteristics of koji. Part II: The fermentation process. 
Pressing. Scientifi c investigations of soy sauce brewing. 
Summary.
 The author calls soy sauce Soja and Sojasauce. The two 
basic types of shoyu are made with soybeans and wheat, or 
just with soybeans. But some special sauce is also made with 
fi sh meat, such as Lintenfi sh. The addition of sugar and other 
sweeteners, and of colorings such as molasses to low-grade 
shoyu is not rare.
 Preparation of soy sauce: The fermentation usually takes 
6 to 12 months or more. Some years ago the “quick method” 
was widely introduced but after several years it unfortunately 
fell into ruin. The shoyu process has never been developed 
with modern processes like the sake processes, because sake 
must be a certain way when fi nished but shoyu is acceptable 
in many ways. The aroma from the roasted wheat adds a 
special component to Japanese shoyu, not found in Chinese 
soy sauce. The roasted wheat is coarsely ground (using a 
roller miller or, earlier, a granite mill), and the meal produced 
thereby serves to enrobe the steamed soybeans, while the 
larger particles hold the beans, thus aiding aeration. So the 
wheat must not be ground too fi ne. The beans are steamed, 
usually at a pressure less than 2 times atmospheric pressure; 
higher pressure creates a bad aroma. If the beans are cooked 
in an open kettle, a bamboo mat is placed in the bottom 
to prevent the beans from browning. The liquor left after 
cooking is called amé. The beans and wheat koji are then 
mixed. The beans, after being removed from the kettle, are 
spread out on the koji fl oor in front of the koji room (koji-
muro) to a depth of about 3 cm. They are stirred from time 
to time until cooled to about 30-35ºC. The spores (keim) of 
Aspergillus oryzae, when they are used, are then sprinkled 
on. The mixture is put into wooden koji trays (kojibuta) 
each about 60 by 30 by 10 cm deep (24 by 12 by 4 inches), 
and holding 18 liters of raw material. In some places (such 
as Shozushima) a wide straw mat (80 by 180 cm) is used in 
place of these koji trays. The koji room is typically 10 by 3.5 
by 2.2 meters high. The walls are thick. A modern room is 
of tiles in order to prevent changes of temperature from the 
outside. For cleanliness, the walls should be made of cement, 
with a door at one end and a window at the other. The room 
contains many vents to remove moisture and carbon dioxide. 
Steam pipes are laid in the fl oor, or a fi re-pot is used instead. 
As noted above, the koji mold spores are either mixed in, or 
they settle from the air in the koji room, or come from the 
koji trays. The koji trays are stacked in a zigzag fashion to 
allow ventilation, which is necessary for shoyu koji but not 
for sake koji. Dampness and lack of oxygen favor the growth 
of Mucor molds and undesirable bacteria. After 20 hours, the 
koji is mixed well in the trays, and the upper trays are placed 
on the bottom–and vice versa. Stir again after 7-10 hours; 

the temperature is now 38-40ºC. After 10-15 hours conidia 
formation begins. The koji is usually ready in 3 days. Good 
koji has yellow-green conidia, very numerous on the inside. 
The surface is white and the mass dry. Contaminants: Mucor, 
Rhizopus and bacteria due to too much moisture, especially 
with heat. Black koji has a bad aroma from the disease 
kurotoko, which is caused mostly by excessive moisture. 
During fermentation about 20% of the original mass is lost; 
starches are changed to sugars, which are used up by the koji 
mold. The goal is to obtain koji which is rich in enzymes.
 The brewing process: The ingredients are mixed in a vat 
to make the mash (moromi), which contains enzymes. The 
vats are made of sugi wood (Cryptomeria japonica Don.) 
with bamboo hoops. In the large shoyu factories they usually 
have a capacity of 4,000 to 4,500 liters (1,057–1189 gallons). 
The proportions of raw materials are as follows: Soybeans 
(2,700 liters = 1,875 kg), wheat (2,700 liters = 2,025 kg), 
salt (NaCl, 2,700 liters = 1,690 kg), and water (5,400 liters 
= 5,400 kg). The salt may be dissolved in hot or cold water, 
usually to 20º baume. Less salt gives better quality. The 
mash is mixed with a pole or with compressed air. The mash 
must usually ferment for a year before it can be pressed. A 
longer fermentation improves the color and aroma, but the 
fl avor becomes weaker. Where a 2 or 3 year mash is used, it 
is mixed with 1-year mash to improve the quality. In order 
to shorten the fermentation time, the mash is sometimes 
warmed; this and other suggestions for improving the 
process will be discussed later. The mash contains microbes, 
especially yeasts and bacteria.
 Pressing: The mash, after it fi nishes aging, is pressed in 
cotton bags that have been dipped in tannin from astringent 
persimmons (kaki-shibu). Each bag holds about 2 liters. 
More than 2 liters may causes the bag to tear in the fune 
(literally “boat”), which is about 230 by 73 by 91 cm and 
which holds about 800 such bags. Formerly a log was used 
in the form of a lever press, but now screws and hydraulic 
presses are widely used. The yield of shoyu is about 70-80% 
of the volume of the moromi. The remaining presscake still 
contains soluble constituents, which are extracted by mixing 
the presscake (Der Presskuchen) with water. The remaining 
cake is sold as fodder.
 Treatment of the pressed liquid: This liquid is heated in 
an iron kettle in order to partially pasteurize it, separate the 
coagulable constituents, and darken the color. Better grades 
are heated at a lower temperature (never above 70-80ºC), and 
poorer grades at a higher temperature, mainly to concentrate 
and darken the color. For good grades, darkening of the 
color is seen as a disadvantage, as is the resulting change of 
aroma. Kita then gives a detailed analysis of both shoyu and 
the second-pressed liquid. Shoyu contains 30-32% solids, 
has a specifi c weight of 1.189 to 1.234, and contains 16.15 to 
18.61% minerals.
 Scientifi c investigations and various proposals for 
the shoyu brewery: Kita experimented with the use of 
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defatted soybean meal. He notes that koji contains a 
powerful proteolytic enzyme. Cooking under pressure 
and defatting promote decomposition. Pressure cooking is 
more and more widely used. Defatting of the beans proved 
to be disadvantageous since it lowered the quality of the 
fi nal shoyu, but he thinks the problem lay in the improper 
treatment of the beans during defatting. He proved this 
hypothesis with coarse beans defatted with benzine (Benzin) 
to make fl awless shoyu. Sake koji has stronger diastatic and 
weaker proteolytic enzymes than shoyu koji. The proteolytic 
and diastatic power of mold enzymes are inversely related. 
There are different varieties of A. oryzae with different 
morphologies. Photos (p. 550-51) show equipment used in 
making shoyu in a factory: (1) Presses for pressing the sauce 
from the aged moromi. (2) Brick roaster for the wheat, with a 
belt-driven mechanical stirrer. (3) Wooden fermentation vat. 
(4) Many wooden moromi fermentation vats, held together 
by braided bamboo hoops, with a wooden plank across the 
top of each. (5) A man in a white coat, with a moromi stirrer 
in one hand, standing among many tall fermentation vats. 
Address: Technical Inst., Tokyo Imperial University.

191. Boidin, August; Effront, Jean. 1913. Verfahren 
zur Verarbeitung von staerkehaltigen Rohstoffen unter 
Verwendung von staerkeverfl uessigende Enzyme 
enthaltenden Bakterien [Process for processing raw materials 
containing starch using bacteria containing starch-liquefying 
enzymes]. German Patent 320,572. Oct. 29. 5 p. Issued 20 
April 1920. [Ger]
• Summary: Note: Soy is mentioned 8 times in this patent in 
the forms “Soja” (soy/soybean), “Sojabohnen” (soybeans), 
“die Küchen der entölten Sojabohnen” (defatted soybean 
cake).
 Note: This is the earliest German-language patent seen 
(May 2016) that contains the word Soja (soy/soybean) (see p. 
1, line 63) or that contains the word Sojabohnen (soybeans) 
(or Sojabohne; soybean), or that contains the term entölten 
Sojabohnen (defatted soybeans) or the term die Küchen der 
entölten Sojabohnen (defatted soybean cake) (See page 2, 
line 70). Address: 1. Seclin, France; 2. Brussels.

192. Ito, Teiji. 1913. Sho-kôji seizô-chû kôso no kenkyû 
[Enzyme production during koji-making for shoyu]. 
Yakugaku Zasshi (J. of the Pharmaceutical Society of Japan) 
No. 382. p. 1237-47. Dec. 26. [Jap]
Address: Hiroshima, Japan.

193. Czapek, Friedrich. 1913-1921. Biochemie der Pfl anzen. 
Zweite, umgearbeitete Aufl age [Biochemistry of plants. 2nd, 
revised ed.]. Jena, Germany: Verlag von Gustav Fischer. 3 
vols. 25 cm. [16 ref. Ger]*
• Summary: In Vol. 1 (dated 1913) soybeans are mentioned 
on 16 pages: p. 288 (Sojabohne), p. 296 (Sojabohne), p. 397 
(Soja), p. 420 (Soja), p. 421 (Soja), p. 428 (Sojabohne), p. 

448 (Glycine), p. 656 (Glycine hispida), p. 659 (Glycine 
hispida), p. 658 (Sojabohnen), p. 720 (Sojabohnen), p. 
731 (Soja), p. 774 (Glycine), p. 775 (Glycine, Soja), p. 
793 (Glycine hispida), and p. 795 (Sojabohne). In Vol. 1, 
page 774, is a section titled Lecithin in seeds (Lecithide 
in Samen). It shows three tables, the fi rst of which is from 
E. Schulze & Frankfurt (1894). It compares the lecithin 
content of 20 seeds. The soybean (Glycine hispida) has the 
highest lecithin content (1.64%), followed by Pisum sativum 
(1.23%).
 In Vol. 1 the word Lecithin appears on 32 pages whereas 
the word Lecithide appears on only 24 pages. The word 
Lipoide appears on 8 pages whereas the singular form Lipoid 
appears on only 6 pages.
 In Vol. 2 (dated 1920) soybeans are mentioned on 
22 pages: p. 118 (Glycine), p. 131 (Sojabohnen), p. 146 
(Soja), p. 146 (Soja), p. 215 (Soja), p. 216 (Glycine), p. 217 
(Glycine), p. 218 (Soja), p. 232 (Glycine), p. 233 (Glycine), 
p. 239 (Sojabohne), p. 254 (Sojabohne), p. 257 (Glycine), 
p. 261 (Glycine), p. 264 (Glycine), p. 271 (Glycine hispida, 
Soja-Urease), p. 374 (Glycine), p. 378 (Soja), p. 382 
(Glycine hispida), p. 383 (Glycine hispida), p. 445 (Soja), 
and p. 496 (Sojabohne, Soja hispida).
 In Vol. 3 (dated 1921) soybeans are mentioned on 5 
pages: p. 144 (Sojabohne), p. 568 (Soja), p. 568 (Soja), p. 
793 (Soja), p. 801 (Sojabohne).
 In chapter 8, titled “Die Pfl anzlichen Lecithine [Plant 
Lecithins”], in section 2 titled “Lecithine in Samen [Lecithin 
in Seeds]” (p. 156-58) is a table (p. 57) which gives the 
lecithin content of 20 species of seeds on a dry weight 
basis, including the soybean (Glycine hispida) 1.64%, hemp 
seeds (Cannabis sativa) 0.88, and sesame seeds (Sesamum 
indicum) 0.56. The soybean has the highest lecithin content 
of all.
 Note: The publication of this book may have taken so 
long because of World War I (1914-1918), which Germany 
lost. Address: Dr. phil. et med., Professor of the Anatomy 
and Physiology of Plants, German Univ. in Prague, 
Czechoslovakia. By Vol. 3 he is a professor at the Univ. of 
Leipzig.

194. Ando, Fukusaburo. 1913. Kôji “jiasutaaze” no 
tôka-ryoku sokutei ni tsuite [On the determination of 
saccharifying power of koji diastase]. Nippon Jozo Kyokai 
Zasshi (J. of the Society of Brewing, Japan) 8(3):1-11. [Jap]

195. Kita, Genitsu. 1913. Kôji-kin no kôso seisei-ryoku ni 
tsuite [On the enzyme formation of koji fungi]. Nippon Jozo 
Kyokai Zasshi (J. of the Society of Brewing, Japan) 7(9):1-9. 
[Jap]

196. Nishiwaki, Yasukichi. 1913. Kôji-kin no hatsuiku 
narabini tôkaso seisei no saiteki ondo ni tsuite [On the 
optimum temperature for growth of koji mold and amylase 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   92

© Copyright Soyinfo Center 2021

formation]. Nippon Jozo Kyokai Zasshi (J. of the Society of 
Brewing, Japan) 8(1):19-25. [Jap]

197. Takamine, Jokichi. 1913. Kôji seizô shinhô [A new 
method of koji manufacture (Abstract)]. Kogyo Kagaku 
Zasshi (J. of the Chemical Society of Japan, Industrial 
Chemistry Section) 16(188):760. Abstracted from J. of the 
Society of Chemical Industry (London). 1913. p. 443-44. [1 
ref. Jap]

198. Kolle, Frederick Strange. ed. 1913. Physicians’ 
who’s who: New York State section. New York, NY: The 
Physicians’ Who’s Who Publishing Company. viii + 374 p. 
See p. 332.
• Summary: Note: In the following, we will spell out 
abbreviations when clear to facilitate reading. Under “T” we 
read (p. 332):
 “Takamine, Jokichi; born Takaoka, Japan, Nov. 3, 
1852; parent Seiichi Takamine; married Caroline Hitch, 
1885; children Jokichi, Eben; graduated Imperial University 
Tokyo, University Glasgow, and Andersonian University, 
Glasgow; degrees E.D. [Doctor of Engineering], Phar.D 
[Doctor of Pharmacy], Imperial University, Tokyo; member 
Lotos Club [literary club], New York Athletic Club, Drug 
and Chem., Chemists’ Clubs, Tokyo Chem. Soc. Tokyo Soc. 
Chem. Engs., Soc. Chem. Indust.; American Electrochemical 
Society, American Pharmaceutical Association; Mississippi 
Valley Medical Association, Economic Club, N.Y., New York 
Peace Society, New York Board of Trade and Transportation; 
Honorary Vice President Japan Society, N.Y.; President 
Nippon Club, N.Y., etc., etc. Discovered Takadiastase and 
Adrenalin. Residence: 334 Riverside Drive, N.Y. City. Tel. 
River, 5962. Offi ce and Lab., 550 West 173rd St., N.Y. City’ 
Tel. Aud. 95.” Address: M.D.

199. Falk, Margarete. 1914. Ueber die Einwirkung von 
Serum auf Ureasen (spezifi sche Auxoureasen) [On the effect 
of serum on ureases (specifi c Auxoureases)]. Biochemische 
Zeitschrift 59:298-315. Jan. 30. [5 ref. Ger]
• Summary: The subject of this study was plant-based, urea-
splitting enzymes, ureases, and their behavior with respect 
to the serum of normal and previously treated animals. 
The effective enzyme solutions were obtained: 1. from 
Japanese soybeans (Sojabohnen) (Glycine hispida); more 
detailed information on the soybean urease (Soja-Urease) 
and precise literature references may be found in the studies 
by Armstrong-Horton (footnote 1), 2. from acacia seeds 
(Robinia pseudacacia), see the works by Zemplén (footnote 
2). With respect to the earlier urease that was used by Moll 
(footnote 3) from Micrococcus ureae, these plant-based 
extracts have the following advantages: greater effi cacy and 
simpler preparation with a greater guarantee of uniformity 
and shelf life of the preparations.
 Aqueous extracts of raw soybeans were found to be 

lethal when injected into rabbits. Since these crude extracts 
were high in urease activity, death was attributed to the 
urease. Address: Aus dem biochemischen Laboratorium des 
Krankenhauses Moabit in Berlin (From the Biochemical 
Laboratory of the Moabit Hospital in Berlin).

200. Marshall, E.K., Jr. 1914. On soy bean urease: The effect 
of dilution, acids, alkalies and ethyl alcohol (Open Access). 
J. of Biological Chemistry 17(1):351-61. Feb. (Chem. Abst. 
8:1966). [8 ref]
• Summary: “The conversion of urea into ammonium 
carbonate with the urease of the soy bean has proven of 
value not only in urea determinations but in the cases where 
urea interferes with some chemical manipulation since its 
removal can be readily accomplished by this enzyme.”
 “Conclusions. 1. The velocity of the hydrolysis of 
urea by urease is practically proportional to the enzyme 
concentration... 4. Hydrochloric acid or sodium hydroxide in 
suffi cient amounts inhibit the action of the enzyme and also 
destroy it.” Address: Lab. of Physiological Chemistry, Johns 
Hopkins Univ., Baltimore, Maryland.

201. Plimmer, Robert Henry Aders; Skelton, Ruth Filby. 
1914. The quantitative estimation of urea, and indirectly of 
allantoin, in urine by means of urease. Biochemical Journal 
8(1):70-73. Feb. [12 ref]
• Summary: “The estimation of urea in urine is quickly 
and accurately made by decomposing it with urease (1 gm 
powdered soy-bean) at 35 to 40ºC for one hour. During this 
time the ammonia evolved is removed by an air current...” 
Address: Ludwig Mond Research Lab. for Biological 
Chemistry, Inst. for Physiology, University College, London.

202. Van Slyke, Donald D.; Cullen, Glenn E. 1914. The 
mode of action of soy bean urease (Open Access). J. 
of Biological Chemistry 17(2):XXVIII-XXIX. March. 
Bound after p. 304 in “Proceedings of the American 
Society of Biological Chemists.” Eighth Annnual Meeting, 
Philadelphia, Pennsylvania, Dec. 29-31, 1913.
• Summary: The activity of the enzyme urease is doubled 
by each 10ºC increase in temperature between 10º and 50ºC. 
The optimum lies at about 60º, but the increase in activity 
above 50º us comparatively slight.
 A differential equation shows the relationship between 
reaction time, enzyme concentration, temperature (ºC), and 
concentration of ammonia formed. Address: Rockefeller Inst. 
for Medical Research, New York.

203. Van Slyke, Donald D.; Cullen, Glenn E. 1914. A 
permanent preparation of urease, and its use for the rapid and 
accurate determination of urea. J. of the American Medical 
Association 62(20):1558-59. May 16. (Chem. Abst. 8:2406). 
[5 ref]
• Summary: “The procedure described below any one with 
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rudimentary laboratory experience to complete within half 
an hour an accurate determination of the urea content or the 
urine, blood or spinal fl uid. The apparatus required consists 
merely of test-tubes, burets and a suction-pump such as can 
be attached to any tap with fair water-pressure.”
 Marshall recently (1913) introduced a third and new 
method of urea determination “which offers an opportunity 
for obtaining results equal in accuracy to the best laboratory 
methods, with a technic almost as simple as that of the 
hypobromite procedure. Marshall utilized an enzyme, urease, 
discovered in 1909 by Takeuchi in the water extract of 
the soja or soy bean, which converts urea into ammonium 
carbonate. It acts at room temperature, forms ammonia from 
nothing except urea, and is not interfered with by glucose 
or anything else likely to be encountered in physiologic 
fl uids. Marshall’s extract has, however, two disadvantages 
compared with the chemical reagents available: it requires 
a number of hours to react quantitatively, and it loses its 
activity on standing.
 “These disadvantages have been overcome by the 
preparation of the enzyme in the form of a soluble and very 
active dry powder. Soja bean meal is extracted with 5 parts 
of water and the extract poured into 10 volumes of acetone. 
The precipitate containing the enzyme is dried, and obtained 
as a powder which maintains its activity indefi nitely. The 
enzyme prepared in this form can be obtained from the 
Arlington Chemical Company, of Yonkers, N.Y. [New 
York].” Address: Laboratories of the Rockefeller Inst. for 
Medical Research, New York.

204. Kita, Gen-itsu. 1914. Einige japanische Schimmelpilze. 
II. Ueber die Aspergillusarten aus “Katsuobushi” und 
Vergleichung von vier A. ochraceusartigen Pilzen 
[Some Japanese molds. II. On the Aspergillus varieties 
in katsuobushi and comparison with four A. ochraeus 
types of molds]. Zentralblatt fuer Bakteriologie. Series 2. 
41(11/17):351-63. June 6. [2 ref. Ger]
• Summary: Katsuobushi is the dried fl esh of the bonito 
fi sh. It is widely used in Japan in the preparation of soups, 
sauces, and in cooking together with soy sauce (Soja). 
The amount produced in Japan is enormous. The author 
isolated numerous Aspergillus molds from katsuobushi, 
including the following: A. glaucus, a white Aspergillus 
variety, A. candidus, A. Wentii, A. sulfureus var. A. oryzae, 
A. tamarii, A. ochraceus plus Rhizopus Delemar. He grew 
these out on various substrates (including rice and defatted 
soybean meal), then measured their diastatic power. Address: 
Technical Inst., Tokyo Imperial Univ. (Aus dem Techn. 
Institut der Kaiserl. Universität zu Tokyo).

205. Blatherwick, N.R. 1914. The specifi c role of foods in 
relation to the composition of the urine. Archives of Internal 
Medicine 14(3):409-50. Sept. [32 ref]
• Summary: A very early paper on acid-base balance. 

Scientists now know that the urine of herbivores is alkaline 
to litmus, while that of carnivores gives an acid reaction. The 
pioneering studies of Sherman and Gettler (1912) showed 
that vegetables and fruits, on being burned, leave an ash 
that preponderates in the basic elements sodium, potassium, 
calcium and magnesium, whereas the cereals, meat and fi sh 
foods give an acidic ash because of the predominance of 
acid-forming elements–such as sulphur and phosphorus. Yet 
is important to remember that the ash of plant foods may be 
either basic or acidic.
 Table 1 is titled “Ash analysis of Sherman and Gettler: 
Excess of acid-forming or base-forming elements.” The most 
acidic foods (in descending order of excess acid per 100 gm) 
are: Egg yolk 26.69. Chicken meat 17.01. Fish (haddock) 
16.07. Beef (lean) 13.91. Veal (13.52). Eggs (chicken) 11.10. 
Wheat fl our 11.61. Entire wheat [whole wheat] 9.66. Rice 
8.1. Corn (sweet, dried) 5.95.
 The most basic foods (in descending order of excess 
base per 100 gm) are: Lima beans (dried) 41.65. Prunes 
24.40. Raisins 23.68. Beans (dried) 23.87. Almonds 12.38. 
Carrots 10.82. Oranges 5.61. Apples 3.76. Cow’s milk 2.37.
 Table 12 gives basic values for the urine of two subjects 
(Sanitarium) fed a vegetarian diet.
 Table 24 (p. 444) gives basic values / alkalinity for 
the urine of 30 vegetarians; they range from 5.30 to 7.48–
average 6.64.
 Summary: The acidic or basic nature of the urine is 
markedly infl uenced by the character of the foods consumed. 
Potatoes, “oranges, raisins, apples, bananas and cantaloupes 
are very effi cient in reducing acid output.” Address: Sheffi eld 
Lab. of Physiological Chemistry, Yale Univ., Connecticut.

206. Van Slyke, Donald D.; Cullen, Glenn E. 1914. The 
mode of action of urease and of enzymes in general (Open 
Access). J. of Biological Chemistry 19(1):141-80. (Chem. 
Abst. 9:89). Sept. [22 footnotes]
• Summary: “The fact that the soy bean contains a very 
active enzyme which splits urea into ammonium carbonate 
was discovered by Takeuchi (1909) who in establishing the 
specifi city of the enzyme demonstrated that it does not attack 
alanine, allantoin, arginine, benzamide, glycine, guanine, 
leucine, tyrosine, histidine, creatinine, uric acid, hippuric 
acid and biuret.
 “The Armstrongs with Horton and Benjamin have 
recently published three papers on the mode of action of 
urease. In confi rming its specifi city they have shown that 
it is without action even on derivatives of urea, such as 
methylurea, s-dimethylurea as-dimethylurea, ethylurea, 
s-diethylurea.”
 Also discusses diastase, maltase, peptase. Address: 
Rockefeller Inst. for Medical Research, New York.

207. Van Slyke, Donald D.; Cullen, Glenn E. 1914. 
A permanent preparation of urease, and its use in the 
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determination of urea (Open Access). J. of Biological 
Chemistry 19(1):211-28. Sept. [5 ref]
• Summary: “While working with Marshall’s already 
well-known method for the determination of urea by soy 
bean urease, we have found that the enzyme can easily be 
prepared in the form of a soluble and very active powder, 
which can be accurately standardized and maintains its 
activity for an apparently indefi nite period.”
 The extract “is prepared by digesting 1 part of soy bean 
meal with 5 parts of water at room temperature...” Details 
are given. Address: Laboratories of the Rockefeller Inst. for 
Medical Research, New York.

208. Takamine, Jokichi. 1914. Enzymes of Aspergillus 
oryzae and the application of its amyloclastic enzyme to the 
fermentation industry. Chemical News 110:215-18. Oct. 30. 
[11 ref]
• Summary: Originally published in Journal of Industrial 
and Engineering Chemistry 6:824-28 (Oct., 1914).

209. Annett, Harold Edward. 1914. The urease content of 
certain Indian seeds. Biochemical Journal 8(5):449-52. Oct. 
[4 ref]
• Summary: The author, working in Dacca, Bengal, India, 
tested “certain varieties of soy-beans to in order to see 
if there were any large variation in their urease activity. 
During the course of the work a seed (the sword bean [sic, 
jack bean], Canavalia ensiformis) was found whose urease 
activity was many times greater than that of soy-bean...” 
The authors ground the various seeds (including yellow, 
spotted, chocolate, black, and common soy beans) fi nely in 
a mill. When an extract of the soy beans was added to urea 
solution, ammonium carbonate was produced rapidly. Urease 
was present in all varieties of soy-beans tested. Summary: 
“The urease activity of fi ve of the six varieties of soya 
bean examined is practically identical. The sixth variety is 
distinctly more active.”
 “The method indicated the absence of urease in the 
following seeds: French beans (Phaseolus vulgaris), 
Velvet beans (Mucuna pruriens), Sona mung (Phaseolus 
radiatus), Sida sp. (from Burmah) Sida cordifolia, White 
til (Sesamum indicum), Black till (Sesamum indicum), Mati 
kalai (Phaseolus mungo), Cow pea (Vigna catiang), White 
mustard (Brassica campestris var. sarson), Red mustard 
(Brassica campestris var. dichotoma), Niger (Guizotia 
abyssinica), Taramira (Eruca sativa), Sweet pea (Lathyrus 
sativus).
 “The above test is by no means a reliable one,...”
 Note: This document contains the earliest clear 
reference seen (March 2021) for soybeans in what is today 
Bangladesh. This document contains the earliest clear date 
seen for soybeans in Bangladesh (1914). The source of these 
soybeans is unknown. The article does not say where these 
soybeans were grown. Address: Agricultural Research Lab., 

Dacca, Bengal.

210. Falk, K. George; Sugiura, K. 1914. Studies on enzyme 
action. XI. Some experiments with castor bean urease. J. of 
the American Chemical Society 36(10):2166-70. Oct. [10 ref]
• Summary: This article begins: “Takeuchi (1), in 1909, 
found in soybeans an enzyme, urease, capable of hydrolyzing 
urea into ammonia and carbon dioxide. Keisel (2) and 
Zemplen (3) then showed that ureases are present in a 
number of plants. The action of the soybean urease under 
various conditions was studied by Takeuchi, Armstrong 
and Horton (4), Armstrong, Benjamin and Horton (5), and 
more recently by Van Slyke, Zacharias, and Cullen (6). 
The application of the soybean urease to the quantitative 
determination of urea was fi rst proposed by E.K. Marshall, 
Jr. (7).”
 The experiments conclude that “the urease of castor 
beans is less active than that of soy beans, or that less urease 
is present in castor beans than in soy beans.” Address: 
Harriman Research Lab., Roosevelt Hospital, New York.

211. Takamine, Jokichi. 1914. Enzymes of Aspergillus 
oryzae and the application of its amyloclastic enzyme to 
the fermentation industry. J. of Industrial and Engineering 
Chemistry 6(10):824-28. Oct. [11 ref]
• Summary: This is the fi rst review of the early history of 
the application of East Asian fungal fermentations to modern 
industrial processing, which began in the 1880s. A principal 
impetus for the development of the fungal enzyme industry 
was the discovery that Aspergillus oryzae, the fungus 
involved in the shoyu, miso, and saké industries, produced 
amylases that could be used to saccharify starch in place of 
barley malt in the production of distilled spirits. The fi rst 
commercial enzyme was Takadiastase (a white to yellowish 
powder rich in amylases) produced by precipitating an 
aqueous extract of Aspergillus oryzae koji with 70% v/v 
ethanol. The precipitate was then dehydrated with strong 
alcohol and pulverized.
 Though Aspergillus oryzae plays an important role in 
the national economy of Japan, “its utilization in Occidental 
countries is singularly lacking. Calmette and Bodin’s 
investigation on amylomyces with a view of utilizing it in 
the spirit industry is an isolated instance in Europe, and their 
process, known as the amylo-process, has been in operation 
in France since 1891.
 “In 1891, I made an arrangement with the Distilling 
and Cattle Feeding Co. [popularly known as the “Whiskey 
Trust”], of Peoria, Illinois, and carried out on a practical 
scale the application of the Aspergillus oryzae to the 
American Distillery. My experiments, which ran for a 
couple of months on a 2,000 bushel scale at the Manhattan 
Distillery, were partially successful, but unfortunately the 
process did not attain general recognition of its merit...”

Aspergillus oryzae has been used in Japan for many 
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centuries to make products such as Sake or rice beer, Soy 
[sauce], and Miso. In 1912 the tax on fermented sake in 
Japan contributed the $41,974,630 to the national treasury. 
“The tax on the production of Soy (Bean sauce) amounted to 
$2,048,141” [only about 5% as much as sake]. The total cost 
of all articles produced with the aid of the Aspergillus oryzae 
fungus is put at roughly $200 million.
 “To the growth of Aspergillus oryzae on wheat bran as a 
culture medium I gave the convenient name of Taka-Koji and 
have employed it for a number of years to distinguish it from 
that known in Japan as Koji which is a culture on steamed 
rice.
 “Taka-Koji is designed for a substitute for malt as an 
amyloclastic agent in varied fermentation and other allied 
industries. Its proposed use is encouraged by the fact that 
the cost of malt is subject to fl uctuations according to the 
crop conditions of barley while bran is exempt from similar 
market conditions. Besides, the transformation of bran into 
Taka-Koji can be accomplished in 48 hours, while malting 
needs three or four times as long for completion of the 
process.”
 The author made his Taka-Koji in a revolving drum with 
up to 70 kg capacity. Then he ordered a drum of about 4,800 
pounds capacity–the size of an 8-ton malt drum. The cylinder 
turned at 1 revolution per minute. This resulted in an 83% 
saving in labor costs as well as a considerable saving in 
space. The “process promises well for furnishing a substitute 
for malt in alcoholic fermentation and other industries where 
amyloclastic enzyme is required.” The process was tested 
by Dr. Niels Ortved, Chief Chemist of Hiram Walker & 
Sons of Walkerville, Ontario, Canada. In his results, which 
were presented in a paper at the last Congress of Applied 
Chemistry (held in New York), and published, he noted: 
“Takamine was the fi rst to introduce the Koji process to 
America. As far back as 1899 he advocated the use of Koji 
in the distilling industry... Lately, I understand, he has 
succeeded in adapting a modifi cation of the Galland-Henning 
malt drum system to his process. This should be a great 
improvement over the old fl oor system...”
 “Taka-Diastase: An aqueous extract from the Taka-
Koji can be easily made by percolation and an enzyme can 
be precipitated by adding alcohol to such an extent as to 
contain 70 per cent by volume of same in the mixture. The 
precipitate is dehydrated by means of strong alcohol, dried 
and powdered. It is a white or yellowish white powder 
or hygroscopic nature. It is marketed in this form for 
medical use under the name Taka-Diastase. Though known 
as an amyloclastic agent, it contains various enzymes; 
nevertheless, amyloclastic and proteolytic enzymes 
predominate.” Taka-Diastase is a Koji extract whose function 
is to transform starch directly into glucose.
 The paper closes: “The author extends his thanks to Mr. 
Wooyenaka for his untiring and valuable assistance and to 
Parke, Davis & Co. for affording every facility for carrying 

out the ‘Drum Experiments.” Address: 552 West 173rd St., 
New York.

212. Van Slyke, Donald D.; Zacharias, G.; Cullen, G.E. 
1914. The mode of action of urease. II. Proceedings of the 
Society for Experimental Biology and Medicine 11(1):155. 
Oct.
• Summary: “The action of the generated ammonium 
carbonate in retarding the action of urease is due to the 
alkalinity of the carbonate... The results indicate that the 
action consists of two successive reactions: combination 
of enzyme and substrate defi nite proportions; and 
decomposition of the compound, the urea being thrown 
off as ammonium carbonate; each of the two reactions 
consuming a defi nite portion of the total time.” Soy is not 
mentioned. Address: Hospital of the Rockefeller Inst. of 
Medical Research, New York.

213. Shibukawa, K. 1914. Kôji (koryan-chû jôzô-yo) chû no 
tôkaso ni kansuru 2, 3 no jikken [Several experiments on the 
diastase of koji used to make kaoliang wine]. Nippon Jozo 
Kyokai Zasshi (J. of the Society of Brewing, Japan) 9(4):16-
23; (5)1-34. [Jap]
• Summary: The fi rst character of the title is the old 
character for “koji.” Address: Sei Kaiin, Dairen Chuo 
Shikensho, Manchuria.

214. Falk, Margarete. 1914. Ueber das Schicksal der Soja-
Urease im normalen und im vorbehandelten Organismus 
[On the fate of soy urease in normal and previously treated 
organisms]. Biochemische Zeitschrift 59:316-25. (Chem. 
Abst. 9:1922). [2 ref. Ger]
• Summary: Summary:
 I. Under the conditions of the experiment that come into 
question, normal serum does not contain any urease.
 II. If normal animals are injected intraperitoneally with 
soy urease (Soja-Urease), then with testing after from 4 to 48 
hours, in all cases clearly demonstrable ‘circulating urease’ 
(kreisende Urease) is found in the serum a certain time after 
the injection.
 III. With regard to the quantitative relationships of the 
circulating urease with normal animals, the following could 
be determined:
 1. More circulating urease is found in large quantities of 
serum than in small quantities.
 2. A high concentration of circulating urease can be 
attained in the blood by means of an increase in the injected 
doses.
 3. After a certain period of time (48 hours), the quantity 
of circulating urease decreases.
 IV. If soy-immune animals (Soja-Immuntieren) are 
injected intraperitoneally with soy urease, a signifi cantly 
altered reaction of the organism is found with respect to the 
soy urease in regard to the circulating urease.
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 V. A different behavior was observed between the 
animals that were injected repeatedly and those that had 
previously been injected only a single time.
 VI. In the serum of the animals that were injected 
repeatedly, lower quantities of circulating urease were 
demonstrable than with a normal animal. With one out of the 
six repeatedly injected animals, an exception was observed: 
the immune animal behaved like a normal animal. Out of the 
remaining fi ve cases, no urease was found in four of them 
beyond the margin of error.
 VII. In the serum of one of the animals that had 
previously been injected only once, values were found for 
circulating urease after the second delivery that amounted to 
much more than the norm.
 In the serum of two of the animals that had previously 
been injected only once, values were found for circulating 
urease that were the same as with a normal animal.
 VIII. Three animals that had been pretreated with robinia 
urease were injected intraperitoneally with soy urease and a 
signifi cantly altered reaction of the organism was found with 
respect to the soy urease in regard to the circulating urease. 
Lower quantities of circulating urease were demonstrable 
than with a normal animal.
 Whether the three decreases in the circulating urease 
that were found with the robinia-immune animals can be 
observed as constant will have to be learned from additional 
experiments. For the evaluation of this fi nding, I would like 
to draw attention to the different behavior of soy urease 
and robinia urease with respect to the increased substance 
(Auxosubstanz) that was discussed in this work.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: From the Biochemical Lab. of 
the Moabit Hospital (des Krankenhauses Moabit) in Berlin 
[Germany] (Aus dem biochemischen Laboratorium des 
Krankenhauses Moabit in Berlin).

215. Rorer, Sarah Tyson. 1914. Mrs. Rorer’s diet for the 
sick: dietetic treating of diseases of the body, what to eat and 
what to avoid in each case, menus and the proper selection 
and preparation of recipes, together with a physicians’ ready 
reference list. Philadelphia: Arnold. 557 p. Index. 21 cm.
• Summary: The section titled “The soy bean (Glycine 
hispida, Maxine) (p. 312-13) begins: “The soy bean has 
for years formed the staple nitrogenous diet of the people 
of the Orient; in fact, a handful of rice and a few soy beans 
constitute the daily food of two-thirds of the East Indians, 
Chinese and Japanese.
 “As these beans contain less starch than ordinary beans, 
they can be used in mild diabetic cases.
 “To cook: Soak the given quantity over night, throw 
away the water, cover them with fresh cold water, bring to a 
boil, throw this water away, cook in fresh boiling water until 
tender, and press through a sieve. This is soy pulp.”
 Recipes for Soy gems, Soy bean wafers, and Soy 

breakfast cakes each calls for “a half cupful of the soy pulp.”
 A list of foods the very obese may eat includes (p. 75-
76) “Soy bean preparations.”
 The section on “Uric acid diathesis” notes (p. 92): “The 
causes of this disease are, as a rule, excessive eating of rich 
foods and lack of exercise. The blood contains an excess of 
uric acid or its salts.” “When this occurs, animal foods and 
sugar must be reduced in amount, or better still, entirely 
given up. Substitute nitrogenous vegetables, such as soy 
beans and lentils, and milk, for meats.”
 The section on “Functional albuminuria in children” 
(p. 96) begins: “This disease frequently comes to children 
who have had meat feeding too early, and sweets and starchy 
foods have been allowed in too large quantities. Milk and 
milk preparations should be the sole diet until the urine is 
free from albumin. Then give a grated hard-boiled yolk of 
an egg over a dish of milk toast; milk soups, nut soups, fruit 
juices, cereals, boiled rice, rice pudding, stewed macaroni, 
puree of lentils, soy bean preparations, carefully-cooked 
spinach, caulifl ower, celery,...” The section on “Diabetes” 
(p. 103+) begins: “Pathologists differ as to the cause and 
origin of diabetes; some believe the disease may be defi nitely 
located in the nervous centers of the brain; others, equally 
skilled, advance the idea of defective pancreatic digestion. 
We all know that the disease produces a peculiar nervous 
condition, and that the pancreas is, after death, found altered 
in size and structure. No matter which of these theories 
is correct, all are agreed that a proper diet is the most 
important, and the only treatment which will bring about a 
cure.” A list of foods that diabetics may eat includes “Soy 
gems” (p. 106) for breakfast (p. 107-08) or for supper (p. 
109).
 The section on “Scarlet fever” begins (p. 145): “The 
writer has had considerable experience in the feeding of 
scarlet fever, and has found that the best results come from 
a non-meat diet, and she fully believes that a strict milk 
and barley water diet is best until the fever subsides.” After 
convalescence, one may add to the diet “Soy bean or lentil 
soup” (p. 146).
 The section titled “Vegetables” begins (p. 282): 
“Vegetables are divided into four classes: those rich in 
nitrogen-muscle and tissue-building foods; those containing 
carbohydrates-sugars and starch; fatty vegetables–nuts and 
olives; and succulent vegetables, containing little but water 
and mineral matter.
 “In the fi rst class we have old peas, beans and lentils, 
soy beans and the chick pea of the East.”
 On the next page, under “Botanical classifi cation of 
our common vegetables,” the fi rst category is Dicotyledons, 
which includes “Leguminosæ, pulse family,” such as “Soy 
Bean; Peanut; Kidney Bean; String Bean; Lima Bean; Black 
Bean; Pea; Chick Pea; Lentil; St. John’s Bread.” (p. 283).
 The section titled “The leguminosæ,” which includes 
full grown soy beans, lentils, chick peas, and peanuts, (p. 
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309) begins: “As fl esh formers, muscle and tissue-building 
foods, these seeds far excel meats and cereals. The amount 
of nitrogen in dried beans is almost double that of mature 
wheat. The protein in these foods is digested and absorbed at 
a slower rate than the protein of meats, eggs and milk.”
 Those suffering from “Rheumatism,” and who are also 
obese may eat (p. 494): Soy bean mush. Those suffering 
from “Chronic rheumatism” may eat (p. 495): Soy bean 
souffl é. Soy bean gems. Soy bean soup.
 Sarah Tyson Heston Rorer (an American) lived 1849-
1937. Address: Author of Mrs. Rorer’s Philadelphia Cook 
Book: A Manual of Home Economics, Philadelphia, 
Pennsylvania.

216. Bertrand, Gabriel; Rosenblatt, Mr.; Rosenblatt, Mme. 
1915. Vergleichende Untersuchungen ueber die Hydrolyse 
der Saccharose durch verschiedene Saeuren bei Gegenwart 
von Koji-Sucrase [Research on the comparative hydrolysis 
of saccharose by various acids in the presence of the sucrase 
of koji (Abstract)]. Zeitschrift fuer Untersuchung der 
Nahrungs- und Genussmittel 29(1):33. Jan. 1. [2 ref. Ger]
• Summary: A German-language summary of the following 
French-language article: Bertrand, Gabriel; Rosenblatt, 
Mr.; Rosenblatt, Mrs. 1913. “Recherches sur l’hydrolyse 
comparée du saccharose par divers acides en présence 
de la sucrase de kôji [Investigations on the hydrolysis of 
saccharose through various acids in the presence of sucrase 
from koji].” Annales de l’Institut Pasteur 27(4):366-72. 
April.

217. Eigenberger, Fr. 1915. Ueber die Urease der Sojabohne 
und ihre Verwendung zur quantitativen Harnstoffbestimmung 
[On the urease of the soybean and its use in the quantitative 
estimation of urea]. Hoppe-Seyler’s Zeitschrift fuer 
Physiologische Chemie 93(5):370-77. Feb. 24. (Chem. Abst. 
9:1187). [6 ref. Ger]
• Summary: The urease present in soy beans may be 
used for the determination of urea in urine. The urease 
solution is added to the urine and a current of air drawn 
through the mixture, the ammonia formed being absorbed 
in standard acid. The whole of the ammonia is liberated 
from the urea in about 1 hour, and the results obtained 
agree well with those found by the Kjeldahl and other 
methods. The urease solution is prepared by mixing 
an aqueous extract of the beans with a large excess of 
acetone, separating the precipitate, and dissolving it in 10 
times its weight of water to which is added, for every gm 
of the precipitate, 0.6 gm of dipotassium phosphate and 
0.4 gm of monopotassium phosphate. Address: Aus der 
medizinischen Universitaetsklinik von R. v. Jaksch, Prague 
[Czechoslovakia].

218. Falk, K. George. 1915. Studies on enzyme action. XIII. 
Lipase of soy beans. J. of the American Chemical Society 

37(3):649-53. March. (Chem. Abst. 9:1922). [3 ref]
• Summary: A comparison of the lipolytic (pronounced 
lai-puh-LIT-ik) properties of soy beans, castor beans, and 
duodenal contents, showed that the hydrolytic enzymes 
present had the following relations: Soy beans contain 
a lipase (pronounced LAI-pays) enzyme active towards 
triacetin (and therefore presumably towards fats), slightly 
soluble in water, and with a maximum solubility in 1.5 
normal sodium chloride solution. Castor beans contain an 
esterase soluble in water, and a lipase insoluble in water 
and soluble in sodium chloride solution. Duodenal contents 
contain an esterase and a lipase, the former predominating 
in the intestinal juice and the latter in the pancreatic juice 
and bile. Marked similarities are shown by the lipases from 
different sources in their behavior towards neutral salts and 
alcohols. When dried over calcium chloride or phosphorus 
pentoxide, soy bean lipase does not decrease in activity, but 
when dried at 100ºC, the activity is reduced 50%; castor 
bean lipase and esterase are affected similarly by drying and 
heating.
 Note 1. This is the earliest English-language document 
seen (Nov. 2021) that uses the word “lipase” or “lipases” 
or “lipolytic” enzyme in connection with soy beans. This 
enzyme was fi rst named lipoxidase in French by André and 
Hou in Feb. 1932 and in English by Sumner in Nov. 1942; it 
was later renamed lipoxygenase.
 Note 2. This is the earliest English-language document 
seen (Dec. 2020) that uses the term “enzyme-active” in 
connection with soybeans.
 Note 3. Webster’s Dictionary defi nes acetin as “any 
of three liquid acetates formed when glycerol and acetic 
acid are heated together. The monoacetate, also called 
monoacetin, is used chiefl y in the manufacture of explosives. 
The diacetate, also called diacetin, is used chiefl y as a 
plasticizer and solvent. The triacetate, also called triacetin, is 
used chiefl y as a plasticizer and solvent, and as a fi xative in 
perfumes.” Address: Roosevelt Hospital, New York.

219. Ide, Hayamizu. 1915. Daizu shushi-chû no jiyasutaze 
ni tsuite. I. [On the diastase of soybean seeds. I]. Chosen 
Sotokufu Chuo Shikenjo Hokoku (Korean Governor-
General’s Central Research Laboratory, Report) 1(1):2-1 to 
2-19. March. [Jap]
Address: Gishu [Japan].

220. Moorhouse, Victor Henry Kingsley; Patterson, Sydney 
Wentworth; Stephenson, Marjory. 1915. A study of the 
metabolism in experimental diabetes. Biochemical Journal 
9(1):171-214. March. [17 ref]
• Summary: Introduction: “The diabetes produced in dogs 
by the removal of the pancreas has been the theme of many 
investigations which have shown how similar the condition 
is to a severe type of human diabetes and have given hope 
upon similar grounds.”
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 “Soya bean urease method, as described by Plimmer 
and Skelton [1914, 1]” (Biochemical Journal, Vol. 8, p. 
70). Address: Beit Memorial Research Fellows, Inst. of 
Physiology, University College, London.

221. Yukawa, Matao. 1915. The fate of tyrosine in “shôyu-
moromi”. J. of the College of Agriculture, Tokyo Imperial 
University 5(3):291-99. March. [8 ref. Eng]
• Summary: When the proteins from soy beans and wheat 
are hydrolyzed by enzymes during the ripening process 
of shoyu moromi, a signifi cant amount of tyrosine and a 
number of amino acids are always obtained. “Both tyrosol 
and tyrosamine were isolated from ‘shôyu’ and ‘Tamari-
shôyu’ [Tamari shoyu], whilst p-hydroxyphenyllactic acid 
was never found in them. ‘Shôyu’ contains more tyrosol 
and less tyrosamine compared with ‘Tamari-shôyu.’ The 
occurrence of tyrosol in ‘shôyu’ or ‘Tamari-shôyu’ is partly 
or entirely due to the decomposition of tyrosine by the 
budding fungi dwelling in ‘moromi.’ The experimental 
results, according to which the cultured budding fungi 
have never produced tyrosamine from tyrosine, led me to 
presume that tyrosamine in ‘shôyu’ or ‘Tamari’ is certainly 
produced from tyrosine or its decomposed products formed 
by Aspergillus Oryzae or directly from protein matters by the 
actions of the same bacteria in ‘moromi.’...
 “In our country ‘shôyu’ or ‘Tamari-shôyu’ are 
used in cookery as a necessary seasoning on account 
of their content of amino-acids, carbohydrates, sodium 
chloride, etc. Moreover, they seem to act as stimulants. 
The occurrence of tyrosamine in ‘shôyu’ or ‘Tamari-
shôyu’ makes me easily recognize this. According to the 
descriptions of Barger, Dale and Dixon, and Bickel and 
Pawlow p-hydroxyphenylethylamine (tyrosamine) causes 
a contraction of the blood vessels and a rising of blood 
pressure. Judging from the pharmacological signifi cance of 
this compound, the consumer of ‘shôyu’ or ‘Tamari-shôyu’ 
receives a moderate stimulation on his blood circulation.”
 Note: This is the earliest English-language document 
seen (April 2012) that contains the term “tamari shôyu” (or 
“tamari shoyu”). Address: Tokyo Imperial Univ.

222. Jacoby, Martin; Sugga, -. 1915. Ueber die Darstellung 
eines Urease-Trockenpraeparates und ueber einige 
Eigenschaften der Soja-Urease [On the preparation of a 
dry urease powder and several properties of soy urease]. 
Biochemische Zeitschrift 69(1-2):116-26. April 1. (Chem. 
Abst. 9:1492). [Ger]
• Summary: The enzyme urease is readily prepared by 
extracting defatted soybean meal with water at 0ºC, 
evaporating, and drying at room temperature. Address: 
Aus dem biochemischen Laboratorium des Krankenhauses 
Moabit in Berlin.

223. Takamine, Jokichi, Jr. 1915. A study of the ninhydrin 

reaction in relation to the age and habits of individuals. J. of 
the American Chemical Society 37(4):946-49. April. [3 ref]
• Summary: Above the title is written: “From the Institute 
Doyen, Paris.” Address: 550 West 173rd St., New York City.

224. Takamine, Jokichi, Jr. 1915. Note on a new analytical 
suction fi lter. J. of the American Chemical Society 
37(6):1519-20. June.
• Summary: This ingenious device was invented by Dr. 
Takamine’s eldest son.
 “There are, indeed, many suction fi lters which in certain 
respects resemble my fi lter, but owing to their lacking in 
certain features have not rendered themselves very popular. 
My fi lter I fi nd the most simple and natural, and at the same 
time most convenient for speed, neatness and accuracy, and 
for that reason have called attention to it and named it the 
Takamine Analytical Filter (for which a patent is pending).” 
Address: New York.

225. Takamine, Jokichi. 1915. Diastatic product and process 
for producing the same. U.S. Patent 1,148,938. Aug. 3. 3 p. 
Application fi led 2 Feb. 1910.
• Summary: “In my Letters Patent of the United States 
numbered 525820, 525822, and 525823, I have described a 
diastase producing fungus and my present invention consists 
of an improvement thereon.
 “Heretofore the products described in said patents have 
not gone into use commercially as malt substitutes in the 
brewing and alcoholic industries, because the products of 
said patents have never heretofore possessed a diastatic 
strength superior to malt.
 “The product constituting my present invention 
possesses a diastatic strength when properly manufactured 
of from 30 to 50% in excess of malt. Therefore my present 
invention constitutes a malt substitute as an article of 
manufacture capable of commercial use in competition with 
malt.
 “My product is produced by the growth under certain 
conditions of the spores of microscopic mycelial fungi 
which when sown on suitable material have the property 
of producing diastase. I employ the genus Aspergillus and 
particularly prefer the species Aspergillus oryzae of pure 
culture because it excels any other species with regard 
to production of diastase in abundance. Therefore in the 
following examples of my invention, I will employ for 
convenience, Aspergillus oryzae, but do not wish to be 
understood as thereby limiting myself thereto.

Example of acclimatizing the spores.”–He then 
describes this new, important, yet complex and time-
consuming process of acclimatizing the spores to a particular 
proportion of formaldehyde (1 part of formaldehyde {an 
antiseptic} to 2900 parts of the moist medium) and rendering 
them immune to its effects.
 “Whether the resulting product be a new moyashi 
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(Patent 52822) or a new koji (Patent 52820) depends upon 
the stage at which the fi nal culture is interrupted.” Address: 
Manhattan, New York, NY.

226. Benjamin, Maurice S. 1915. A note on the occurrence 
of urease in legume nodules and other plant parts. J. of the 
Royal Society of New South Wales 49:78-80. Aug. 19. [4 ref]
• Summary: Urease was detected in the nodules of 17 plants 
in Australia, including Glycine clandestina Wendl. Address: 
D.I.C., Asst. Chemist, Hawkesbury Agriculturasl College.

227. Labberté, K.R. 1915. Onderzoekingen over urease, een 
enzym uit soyaboonen [Investigations on urease, an enzyme 
present in soy beans]. Pharmaceutisch Weekblad voor 
Nederland 52(37):1428-40. Sept. 11. (Chem. Abst. 10:1359). 
[9 ref. Dut]
• Summary: The author obtained the active form of urease 
by shaking powdered soybeans with ten times the weight 
of water for 1 hour, centrifuging, and fi ltering. The action 
of this enzyme extract on urea solutions was studied. The 
decomposition of urea is not a monomolecular reaction. The 
reaction can be used for the accurate determination of urea.

228. Street, J.P.; Bailey, E.M. 1915. The carbohydrates 
and the enzymes of the soy bean. J. of Industrial and 
Engineering Chemistry 7(10):853-58. Oct. (Chem. Abst. 
10:646). See also Zeitschrift fuer Untersuchung der 
Nahrungs- und Genussmittel 45:225 (1923). [12 ref]
• Summary: Contents: Introduction: “The scheme of 
analysis was to treat the fi nely ground [soy bean] meal 
successively with boiling 95 per cent alcohol, cold water, 
malt extract, 1 per cent hydrochloric acid, and 1.25 per cent 
sodium hydroxide, and to determine the kind and amount of 
carbohydrate removed by each of these solvents.” Alcohol 
extract: Osazone formation (simple hexose sugars & sucrose. 
“According to Tollens, raffi nose yields an osazine after about 
two hours”), invertin test (the enzyme invertin hydrolyzes 
sucrose into reducing sugars), emulsin test (emulsin 
hydrolyzes raffi nose but without action on sucrose). Cold 
water extract (mucic acid). Malt extract digestion (Fehling’s 
solution, hydrochloric acid, starch). Cell wall constituents: 
One per cent hydrochloric acid extract (hydrolysis of 
hemicelluloses, arabinose, galactose), galactan, pentosan, 
1.25 per cent sodium hydroxide extract, crude cellulose, true 
cellulose. Distribution of pentosans and galactans. Organic 
acids. Undetermined substances. Summary.
 Part II: The enzymes of the soy bean: Introduction, 
amylase, sucrose, protease, oxidases, lipase, conclusions.
 “In recent years various soy bean preparations have 
come into quite extensive use as special foods for the 
diabetic... as far as the writers are aware no complete 
separation of the different carbohydrates existing in the soy 
bean has been published. The form of these carbohydrates 
is vital to the claims of the soy bean as a valuable food for 

the diabetic, for starch is by no means the only carbohydrate 
objectionable to those affl icted with diabetes. The purpose of 
the present study, therefore, was to attempt a rather complete 
quantitative separation of these carbohydrates in the material 
in question.”
 Table I gives 19 compositional analyses of 17 different 
soybean varieties grown at the Connecticut Agricultural 
Experiment Farm over the past 2 years, calculated to a 
uniform moisture content of 10%. The varieties are: Ito San, 
Quebec, Kentucky, Medium Yellow, Manhattan, Ebony, 
Peking, Medium Green, Okute, Wilson, Arlington, Swan, 
Morse, Cloud, Mikado, Wing’s Mongol, and Hollybrook. 
The averages are: ash 5.54%, protein (N x 6.25) 38.29%, 
fi ber 4.64%, nitrogen-free extract (carbohydrates) 26.64%, 
and fat 14.89%.
 The same table gives compositional analyses (conducted 
in the experiment station laboratory) of 7 commercial 
soy bean fl ours. The averages are: moisture 5.1%, ash 
4.5%, protein 42.5%, fi ber 3.7%, nitrogen-free extract 
(carbohydrates) 24.3%, and fat 19.9%. Note that the fl our 
contains much more protein and fat, and considerably less of 
the other constituents than whole soybeans, probably due to 
dehulling and perhaps sifting or bolting.
 Soybeans of the Hollybrook variety, grown at the 
station farm, were fi nely ground. Table II shows (and the 
summary states) that the nitrogen-free extract therefrom 
was found to contain: 4.51% total sugars, 0.50% starch, 
3.14% dextrin, 4.94% pentosan, 4.86% galactan (less 0.24% 
due to raffi nose), 3.29% cellulose, 1.44% organic acids (as 
citric), and 8.60% waxes, color principles, etc. “Of these 
constituents only the fi rst three, viz., the sugars, starch and 
dextrin, amounting to 8.15 per cent may be considered 
objectionable to a strict diabetic diet.”
 “Conclusion (Part II): In addition to the urease, amylase, 
and glucoside-splitting enzyme reported by other workers, 
the soy bean contains also a protease of the peptoclastic 
type, a peroxidase and a lipase. Negative results have been 
obtained for sucrase and protease of the peptonizing type. It 
was thought unnecessary to examine the material for urease 
and no attempt was made to corroborate the presence of 
the glucoside-splitting enzyme. The presence of an active 
amylase has been corroborated.”
 Note 1. This is the most complete quantitative separation 
to date of the carbohydrates in soybean seeds. Address: 
Analytical Lab., Connecticut Agric. Exp. Station, New 
Haven.

229. Onodera, Naosuke. 1915. On the effects of various 
substances (electrolytes, non-electrolytes, alkaloids, etc.) 
upon the urease of soy-bean. Biochemical Journal 9(4):544-
74. Dec. [28 ref]
• Summary: The effect of various acids, alcohols, aldehyde, 
neutral salts, and alkaloids on the urease of soy-bean was 
studied. The inhibitory effects of inorganic and organic acids 
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on urease are due mainly to the hydrogen ion concentration 
and are infl uenced by the physical properties, especially 
the surface tension, of the acids. If the dissociation of the 
acids is equal, the acid having the greater infl uence on 
surface tension has the greater effect; even a defi ciency of 
hydrogen ion concentration can be over-compensated by 
great effect on surface tension. Dilute alcohols which lower 
the surface tension of the solvent accumulate on the surface 
in contact with the solvent and thus facilitate adsorption 
between urease and urea and accelerate the urease action. 
Concentrated alcohols disturb the adsorption and retard the 
action. Aldehyde has a marked inhibitory effect. The effects 
of neutral salts are merely those of their metallic bases. 
Address: Inst. of Physiology, University College, London.

230. Onodera, Naosuke. 1915. On the urease of the soy-bean 
and its “co-enzyme.” Biochemical Journal 9(4):575-90. Dec. 
For a French language summary, see Bulletin de l’Institut 
Pasteur 14(15):497. 15 Aug. 1916. [11 ref]
• Summary: “In 1897 Bertrand introduced the term ‘co-
enzyme.’ Since that time, co-enzymes have been discovered 
for various enzymes.” The fact that the urease of soy beans 
loses its activity on dialysis and that this lost activity is 
restored by the addition of a small amount of fresh urease 
indicates that fresh urease contains a co-enzyme; the latter 
has not been separated, and its nature is not yet known. It 
is probable that the co-enzyme is a system consisting of 2 
groups of components, one of which is dialyzable and the 
other undialyzable. It consists of 2 parts, one fi xed and the 
other free. Heating and dialysis destroy the free co-enzyme 
fi rst, then the fi xed co-enzyme. The last portion of the fi xed 
co-enzyme is found in the precipitate produced by dialysis, 
and tenaciously resists the effects of heating and dialysis. 
Heat, acids, and alkalis have an inhibitory effect on the co-
enzyme but not on the urease proper. During germination, 
urease accumulates in the germs of the soy beans, but the 
co-enzyme is absent. Although ox serum has an accelerating 
action on urease, it does not contain any substance which can 
be compared with the co-enzyme. Address: Physiological 
Dep., University College, London.

231. Jacoby, Martin; Umeda, N. 1915. Ueber die Einwirkung 
von Serum und Aminosaeuren auf Ureasen [On the effect of 
serum and amino acids on ureases]. Biochemische Zeitschrift 
68:23-47. [5 ref. Ger]
• Summary: A study of the result of soya urease on rabbit 
serum.
 Margarete Falk (1) working in this laboratory, found 
some time ago that the effect of the urease from soybeans 
is enhanced by the addition of rabbit serum, while the same 
serum has no effect on the urease of the acacia seed.
 Note: This is the earliest German-language document 
seen (March 2017) with the word Aminosaeure (amino 
acid) or the word Aminosaeuren (amino acids) in the title. 

Address: From the Biochemical Lab. of the Moabit Hospital 
in Berlin [Germany] (Aus dem biochemischen Laboratorium 
des staedtischen Krankenhauses Moabit in Berlin).

232. Lindlahr, Anna; Lindlahr, Henry. 1915. The nature cure 
cook book and A B C of natural dietetics. 1st ed. Chicago, 
Illinois: The Nature Cure Publishing Co. xii + 469 p. No 
index. 21 cm. On cover: Nature Cure Series, Vol. II.
• Summary: This book is divided into two parts. Part I 
“Nature Cure Cook Book,” is a vegetarian cookbook. Part II 
is “A B C of natural dietetics.” Contents: Part I. Key to our 
system of recipe marking. Examples of Combination salad, 
Our health bread, Milk. What constitutes a natural diet. Diet 
prescriptions made easy for the doctor. A timely warning. 
Uncooked food vs. cooked food. Cause and cure of beri-beri. 
Vitamines. Dangers of extreme raw food diet. Raw foods 
and their medicinal properties. Medicinal vegetables. Simple 
vegetable salads and dressings. Soups. Salads. Croquettes 
(baking or roasting is better than frying). Vegetables (the 
recipe for “Chop Suey (2),” p. 209, calls for 1 can protose. 
“Add Chinese sauce (Soy) if desired”). Desserts (many 
recipes use 1 cup sugar). Cereal foods (incl. Graham fl our, 
whole wheat fl our, Protose). Dr. Lindlahr’s health bread 
(p. 277-78). Leguminous foods (dangerous because they 
contain an abundance of “the negative, acid-forming proteid 
and starchy elements,” p. 284). Rice, macaroni, spaghetti. 
Dairy products (“There is something in animal food which, 
we cannot secure from purely vegetable food,–and that is 
the animal (magnetic) life element, or, as we usually call 
it, the animal magnetism.” Dairy products are good, but 
meat is bad). Eggs (use in moderation; best eaten raw, soft 
boiled, or poached. “Prolonged boiling or frying coagulates 
the albumin, making it hard and tough and therefore less 
digestible”). Sandwiches (incl. “Peanut butter sandwiches”). 
Beverages. Sample menus.
 Part II, titled “A B C of Natural Dietetics,” with 13 
chapters, is about the benefi ts of a vegetarian diet and 
lifestyle. Chapters include: 1. Two sides to every question: 
Why we favor a vegetarian diet. Why we sometimes deviate 
from a strictly vegetarian diet. What are the indications of 
meat requirement? Why vegetarianism will triumph in the 
future. 2. Is it worth while to pay attention to diet? What is 
natural food? 3. For what do we eat and drink? Is vital force 
derived from food, medicines and tonics? “Vital force” active 
after death in spiritual body. 9. The magnetic properties of 
foods. 10. Polarity of foods and medicines. 11. Classifi cation 
of foods according to the electro-magnetic qualities (animal 
foods are positive, legumes are very negative).
 “This cookbook is based on the system of dietetics 
originated by the German School of Nature Cure. Drs. 
Lahmann, Hensel and others found a solution to the problem 
of scientifi c food selection which stands every test of 
theoretical inquiry and of practical application.” “We have 
divided all food materials into the following fi ve groups: 
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Group I (St.) Starches. Group II (S.) Sugars, dextrine. Group 
III (F.) Fats, oils. Group IV (P.) Proteins, albumin, gluten, 
myosin, hemoglobin, etc. Group V (M.) Positive mineral 
elements: Potassium, sodium, iron, lime, magnesium, 
manganese, lithium, etc.” (p. 5)
 “Every recipe in this cook book, underneath its title, 
will be marked in such a way as to show the various food 
elements which it contains, in the order of their amount and 
importance.”
 A natural diet “must conform in its component elements 
to the chemical composition of milk or red (arterial) blood.” 
Thus half of the food materials must be of Group V (Mineral 
Elements) and half from groups I through IV (p. 6).
 “A timely warning:... Do not become fi nical or 
hypochondriacal over this matter of food selection and 
combination” (p. 9). The authors generally recommend 
uncooked or raw food–but not exclusively. “Nature did not 
create man with a cookstove by his side. Man existed on this 
planet for ages before he knew how to start a fi re...” (p. 11).
 “A mixed cooked and raw food diet, with liberal 
allowances of the dairy products, seems to agree best with 
the majority of our friends” [patients]. “We recommend, and 
serve in our Sanitarium regimen, one meal daily consisting 
of raw foods only. All the juicy fruits and vegetables that 
can be relished and digested in the natural state are not only 
excellent foods, but the best medicines for the human body” 
(p. 16-17).
 Gluten fl our and Protose are discussed on p. 272-733.
 The red blood [in the arteries] carries into the body the 
various nutrients, and comes back laden with poisonous 
gases, broken down cell material, and devitalized food 
products (wastes). This debris is carried in the venous blood 
to the various organs of depuration and excreted in the form 
of feces, urine, mucus, perspiration, etc... The meat-eater, 
therefore, has to eliminate, in addition to his own morbid 
waste products those of the animal carcass” (p. 339). “The 
American suffers from uric acid and phosphoric acid 
poisoning...” (p. 347).
 “What is natural food? We have endeavored to defi ne 
this term as follows: ‘”Natural” for animal and man is that 
food which appeals to the senses of sight, taste and smell in 
the natural condition, as it comes from Nature’s hands.’ Any 
food which needs disguising by cooking, spicing, pickling, 
etc. is not ‘natural’” (p. 359).
 On the last pages of this book are fi ve ads: (1) Nature 
cure by mail, from The Lindlahr Nature Cure Institutes, 
Inc., Chicago. (2) Lindlahr College of Nature Cure and 
Osteopathy (3 year course; also Nurses’ training course, 
six months’ condensed course, and quiz courses for State 
Board Health Exams), same address. (3) The Lindlahr 
Nature Cure Institutes, Inc.–one in Chicago and one in the 
country–the beautiful Elmhurst Health Resort, a 40-minute 
ride by Electric car from Chicago’s center. Two full page 
photos (on unnumbered pages near rear of book) show the 

sanitarium in Chicago and the resort at Elmhurst. “Some of 
our healing factors: Pure food diet, water cure treatment, 
open-air, light and air baths, massage, osteopathic and 
magnetic treatments, mud baths for rheumatism, corrective 
gymnastics and breathing exercises, mental therapeutics and 
normal suggestion (on a common-sense, scientifi c basis), 
scientifi c relaxation, homeopathic and simple non-poisonous 
herb remedies, diagnosis from the eye [iridology]. (4) Carqué 
Pure Food Co., Inc., 1603 So. Magnolia Ave., Los Angeles, 
California. “From California’s sunkissed orchards direct to 
your table... Black mission fi gs, Unsulphured white fi gs, 
Unsulphured calimyrna fi gs, Large prunes, Muscatel cluster 
raisins, Unsulphured apricots, Assorted dried fruits.” 10 
pounds for $1.50 to $2.00 postpaid. Also nuts, olive oils, 
honey, unfermented grape juice, and books on hygiene and 
dietetics. (5) Iridology: The diagnosis from the [iris of the] 
eye, a book by Henry Lindlahr. 156 pages, 70 illustrations.
 Henry Lindlahr was a physician (M.D.) who lived 1862-
1924. The eleventh edition of this book was published in 
1918 in Chicago by the same publisher. The 15th edition, 
published in 1922 in Chicago by the Lindlahr Publishing 
Co., was titled The Lindlahr Vegetarian Cook Book and A 
B C of Natural Dietetics. The 18th edition (535 pages) was 
published in 1926 with the same title and publisher. Address: 
1. Mrs.; 2. M.D. Both: The Lindlahr Nature Cure Institutes, 
Inc., 525-29 Ashland Blvd., Chicago, Illinois.

233. Martindale, William Harrison; Westcott, W. Wynn. 
1915. The extra pharmacopoeia of Martindale and Westcott. 
16th ed. 2 vols. London: H.K. Lewis & Co., Ltd. See vol. I, 
p. 563, 849. Index. 17 cm. [14 ref]
• Summary: In Vol. I, the section titled “Oleum papaveris” 
(p. 562-63) is about “Suggested use of other oils to replace 
cod liver oil in malnutrition, phthisis and other forms of 
wasting disease.” “Several nutritive oils... which rank 
almost as high as Cod Liver Oil in Iodine values, suggest 
themselves as suitable for therapeutic use. These oils are 
used both medicinally and as foods...” A table shows each oil 
with its iodine value. Cod liver oil 126-66. Poppy seed oil 
138.1. Maize oil 111. Sunfl ower seed oil 136.1. Soya bean 
oil 122. Of these, poppy seed oil seems to be suited for use 
as an alternative to cod liver oil. Arachis oil, sesame oil, and 
henbane oil are also discussed briefl y.
 In the chapter titled “Supplementary list of drugs” is 
a long section (p. 805) on “Soya Bean.–Glycine Hispida 
(Leguminosae). This bean is extensively cultivated in China 
and Japan for human consumption and laterally in America 
and Europe, chiefl y as a forage crop, is eaten as a vegetable, 
in soups, sometimes picked green, boiled and served cold 
with a sprinkling of Soy Sauce, and sometimes as a salad. 
A favourite method of preparing in the East is to boil until 
soft and place the resulting mass in a warm cellar until it 
ferments,–the resulting ‘cheese’ being known as ‘Natto.’
 “Analysis of the bean calculated on water free basis, 
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indicated 38.5% Protein and 20% fat. It is probably due to 
this large amount of easily assimilable Nitrogenous matter 
that the Chinese and other rice eating people require so 
little meat. It contains practically no Starch–the latter fact is 
said to be due to presence of a diastase in the bean capable 
of converting Starch formed, two-thirds into Sugar, one-
third into Dextrin. Has been used as an addition to ordinary 
diabetic dietary,–the beans may easily replace the Gluten of 
bread,–causes reduction in percentage of sugar (Lancet 1910, 
p. 1844). Soy Flour is even more serviceable, containing 
almost 1/3 more Protein than the bean, this being due to the 
removal of the fi brous hulls, which contain but little Protein 
(British Medical Journal Epitome 1911, p. 80).
 “The protein of the Bean is being extensively used in 
connection with the treatment of diabetes and malnutrition. 
Soya Bean Meal from which it is made must be carefully 
examined for the toxic Java Bean.–F.W. Crossley Holland 
(Pharmaceutical Journal and Pharmacist (London) 1912, 
p. 154). Soya Beans average 8 m.m. in length and 7 m.m. in 
breadth and 6 m.m. in thickness. They are roundly ovoid in 
shape and about 99% are pale yellow in colour–there being a 
few darker coloured, smaller and more elongated. Structure 
of the bean. Soya Bean Cake and Meal is enormously 
adulterated.–T.E. Wallis (Chemist and Druggist (London) 
1913, p. 278; Pharmaceutical Journal and Pharmacist 1913, 
p. 120).
 “E.S. Peck states Glycine Hispida has been used 
in clinical experiments for the splitting up of Urea into 
Ammonium Carbonate.
 “* Sarton is a preparation of the bean for use as a 
diabetic food.
 “Soya Oil has Iodine value 121 to 123. Cowie found 131 
(Chemist and Druggist 1910, p. 66). For further characters 
see (Pharmaceutical Journal and Pharmacist (London) 
1911, p. 407).” See also p. 563.
 In Vol. II, the section titled “Lecithin” (p. 76) states 
that it is a “Mono-amino Phosphatide” and contains a table 
listing the percentage of lecithin contained in 17 substances, 
including: Brain 160. Spinal cord 11.0. Nerve tissue (dry) 
17.0. Kidneys 8.5. Egg yolk 12.0. Lupin seeds 2.0. Yeast 
(dry) 2.0. The soybean is not mentioned. A test of purity of 
lecithin made from fresh egg yolk, and the determination of 
lecithin in preparations are described.
 William Martindale lived 1840-1902. Volume I also 
discusses Gluten (p. 546–Synonym: Vegetable Albumin), 
Diabetic foods (p. 546-47, incl. starchless bread; soy is not 
mentioned), Oleum sesami Sesame Oil (p. 571; also called 
Benné oil, gingelli oil, teel oil), Arachis Hypogæa (p. 805; 
also called Pea Nut, Ground Nut, Goober Nut, Manilla grain 
[Manila grain], Chinese Almond).
 Volume II also discusses “glutin” (p. 86-89), proprietary 
medicines (incl. Ovaltine, and Pinkham’s (Mrs. Lydia E.) 
Vegetable Compound, p. 162-63). Address: 1. Ph.D., F.C.S.; 
2. M.B.Lond., D.P.H.

234. Neumann, Rudolf. 1915. Ueber die Aktivierung der 
Soja-Urease durch menschliches Serum [On the activation of 
soy urease through human serum]. Biochemische Zeitschrift 
69:134-40. (Chem. Abst. 9:1491). [Ger]
• Summary: According to the studies by Jacoby and Umeda, 
the increasing effect (Auxowirkung) of animal sera on the 
urease of the soybean (Sojabohne) that was determined for 
the fi rst time by M. Falk in this laboratory is demonstrable in 
the serum of different animals and also in that of humans. I 
then tested whether with single human individuals (healthy 
and ill), larger differences could be proven with regard to this 
serum effect. Aside from serum, other bodily fl uids were also 
tested for their auxoureatic (auxoureatisch) effi cacy [their 
effi cacy in the ability to increase urease].
 Conclusion: Human serum very signifi cantly increases 
the urea-splitting effect of soy urease (Sojaurease) by 
approximately eightfold. Quantitative difference with regard 
to this auxoureatic effect could not be determined with the 
sera of the most varied of cases of illness, but rather an 
entirely regular constancy of the content of the increased 
substance (Auxosubstanz) prevailed.
 Puncture specimens of the pleura (Pleurapunktate) 
showed nearly the same effi cacy and serum as lumbar 
puncture specimens (Lumbalpunktate) as being ineffi cacious, 
with the highest value being shown by a case of tubercular 
meningitis.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: From the Biochemical Lab. 
of the Moabit Hospital in Berlin [Germany] (Aus dem 
biochemischen Laboratorium des Krankenhauses Moabit in 
Berlin).

235. Street, J.P.; Bailey, E.M. 1916. Carbohydrates and 
enzymes of the soy bean. Analyst (London) 41:9. Jan. [1 ref]
• Summary: “(J. Ind. and Eng. Chem., 1915, 7, 853-858.)–
Calculated to a uniform moisture content of 10 per cent., the 
average analysis of a large number of samples of soy beans 
shows: Moisture, 10 per cent.; ash, 5.54 per cent.; protein (N 
x 6.25), 38.29 per cent.; fi bre, 4.46 per cent.; nitrogen-free 
extract, 26.64 per cent.; and fat, 14.89 per cent.; whereas 
an average analysis of commercial soy bean fl ours shows: 
Moisture, 5.1 per cent.; ash, 4.5 per cent.; protein, 42.5 
per cent.; fi bre, 3.7 per cent.; nitrogen-free extract 24.3 per 
cent.; and fat, 19.9 per cent. A sample of soy bean meal was 
fully analysed, and was found to contain 31.08 per cent. 
of nitrogen-free extract and fi bre. There were shown to be 
present in this 4.51 per cent. total sugars, 0.5 per cent. starch, 
3.14 per cent. dextrin, 4.94 per cent. pentosans, 4.86 per cent, 
galactan (less 0.24 per cent, due to raffi nose), 3.29 per cent. 
cellulose, 1.44 per cent, organic acids, and 8.60 per cent, 
waxes, colouring matter, etc. Of these constituents only the 
fi rst three–viz., the sugars, starch, and dextrin, amounting to 
8.15 per cent.–may be considered objectionable in a diabetic 
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diet. The fi nely ground meal was extracted successively with 
boiling 95 per cent. alcohol, cold water, malt extract, 1 per 
cent. hydrochloric acid, and 1.25 per cent. sodium hydroxide. 
It was concluded that raffi nose was present from the 
behaviour of the extract with emulsin. The enzymes present 
include a protease of the peptoclastic type, a peroxidase, 
and a lipase. The presence of an active amylase has been 
corroborated. Negative results were obtained in testing for 
invertase and a protease of the peptonising type. Urease and 
a glucoside-splitting enzyme were not specially tested for, 
but were assumed to be present.”

236. Graaff, W.C. de; Zande, J.E. van der. 1916. De urease 
der Soya-boonen [The urease of soya beans]. Chemisch 
Weekblad 13(10):258-64. March 4. (Chem. Abst. 10:1660). 
[4 ref. Dut]
• Summary: Results of investigations led the authors to 
conclude that although bacteria may be present in soybeans, 
this is not invariably the case. Urabacillus pasteurii could 
not be isolated. The strong ureolytic action of the soybean 
cannot be attributed solely to bacteria, since sterilized 
beans still possess a very strong urea-splitting power, 
and, therefore, a urease must be present. Address: Leiden, 
Pharmaceut Labor. der Rijks-Universiteit.

237. Groll, J. Temminck. 1916. Over de aanwezigheid van 
urease in soja-boonen [The presence of urease in soybeans]. 
Chemisch Weekblad 13(10):254-55. March 4. (Chem. Abst. 
10:1660). [2 ref. Dut]
• Summary: See English-language summary. Address: 
Amsterdam, Physiologisch Laboratorium der Universiteit.

238. Mom, C.P. 1916. Ureumbepaling door middel van 
urease [Determination of urea using urease]. Chemisch 
Weekblad 13(10):255-57. March 4. (Chem. Abst. 10:1660). 
[3 ref. Dut]
• Summary: Soybeans are mentioned throughout this article, 
which follows that on the urease in soybeans by J. Temminck 
Groll.
 As Mr. Temminck Groll, in the above paper, describes 
his tests that he took to demonstrate urease in soybeans, 
I now have to return to mine, which showed its absence. 
Address: Delft [Netherlands].

239. Fred, E.B. 1916. Relation of green manures to the 
failure of certain seedlings. J. of Agricultural Research 
5(25):1161-76. March 20. See p. 1162, 1164-66, 1174-75. 
[21 ref]
• Summary: These fi eld experiments looked at the effects 
of green manures (such as green clover or alfalfa) on the 
germination of various seeds (such as soybeans, hemp, 
cotton, corn, and oats). Green manures were found to 
seriously reduce the germination rate of certain seeds. This 
injury is brought about by the action of certain parasitic 

fungi. For example, in the fi rst stages of decomposition of 
green clover, numerous fungi develop; some of these are 
very destructive to seedlings. Oil seeds as a class are very 
easily damaged by fungi. “Cotton seed and soybeans are 
examples of seeds extremely sensitive to green manuring... 
The damage to oil seeds from green manures is largely 
confi ned to the fi rst stages of decomposition”–mainly during 
the fi rst two weeks after they are turned under. The injurious 
factor probably does not attack seeds until after germination. 
“The fungus may produce a fat-splitting enzym–for example, 
lipase” which damages the oil seeds. Address: Agricultural 
Bacteriologist, Wisconsin Agric. Exp. Station.

240. Paint Manufacturers’ Association of the U.S., 
Educational Bureau, Scientifi c Section, Circular. 1916. The 
work on miscellaneous oils. No. 34. 4 p. March 20.
• Summary: “Since certain phases of this work have now 
reached the stage of practical signifi cance, it has seemed 
proper to inform the members fully in regard to it:
 “Soya beans and soya oil: This year, for the fi rst time, 
American grown Soya Oil has appeared on the market. This 
fact is due absolutely and entirely to work of the Bureau 
through Mr. Nemzek, in introducing the several varieties 
of Soya Beans through the state experiment stations and in 
stimulating their interest therein. The results have been most 
gratifying. The state experiment stations and the United 
States Department of Agriculture have co-operated liberally 
to interest farmers in the crops, so that the prediction made in 
the Bureau’s 1912 report, that within a few years American 
grown Soya Oil would be available, is now fully justifi ed.
 “The introduction of the crop was but the fi rst step, if the 
oil was to be made available for consumption. Fortunately, 
the states fi rst and most largely interested in the new crop 
are those already growing cotton and therefore generally 
equipped for crushing cotton-seed. The cotton-seed oil mills 
were, therefore, approached and have generally manifested 
interest, since the Soya Bean becomes available at a season 
when cotton-seed crushing is at its lowest ebb.
 “It has been stated by an offi cial of the Bureau of Plant 
Industry that North Carolina alone last year produced about 
2,000,000 bushels of the beans and our reports show that the 
crop is rapidly growing in the favor of farmers in a dozen or 
more of the States.
 “The fi rst mill to produce the oil on a commercial 
scale was the Elizabeth City (N.C.) Oil and Fertilizer Co. 
In December last they advised the Bureau that they had 
on hand about 6,000 gallons. A sample was obtained and, 
investigation proving it to be at least equal in all respects to 
the imported oil, an attempt was made to purchase it, with 
the idea of distributing it to members of the Association 
as the fi rst lot of American grown Soya. An offer of 69 
cents per gallon was made for the entire lot–but, before the 
negotiations could be concluded, the entire lot was sold to a 
soap manufacturer at a price considerably above our offer. 
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Doubtless, all that is produced this year will be taken by the 
same industry. Imported Soya Oil rules at about 70 cents 
per gallon, but is practically unobtainable at any price. Any 
vegetable oil can be used for soap-making and consequently 
it is to the advantage of consumers of one particular oil–
linseed, for example, that this industry shall have ample 
supplies of other oils.
 “In ordinary times American grown Soya Oil will 
probably become available for all the requirements of paint 
and varnish manufacturers, at a reasonable price.
 “Samples of this oil examined by our investigators 
showed the following constants. The constants of 
Manchurian oil are given for comparison:”
 The constants are: Specifi c gravity, Iodine number, 
Acid number, and Saponifi cation number. The two samples 
of the American soya oil came from the Elizabeth City Oil 
& Fertilizer Co. and the Winterville Cotton Oil Co. They 
were compared with values reported by Lewkowitsch for 
Manchurian soya oil.
 “By the time that a regular and adequate supply of the 
oil is available, facts regarding its use and its limitations will 
be ready and will be communicated in regular form.
 “Meanwhile, we have a chemist of ability and 
experience conducting for us in one of the leading 
universities a complete research on the fat-splitting enzymes 
of this and other oils. The information thus far obtained gives 
promise of important and far-reaching results for the paint 
and varnish industry–results which may easily prove to be 
fundamental and revolutionary.
 “It is interesting to note that in Schedule No. 9304, 
Class No. 33, the United States Navy Department called 
for bids on 650 gallons Soya Bean Oil for the Mare Island 
(California) Navy Yard.”
 Note 1. The Bureau has adopted the name “tung oil” 
for another oil it is testing; it is also known as “wood oil,” 
“China wood oil,” or “Chinese wood oil.”
 Note 2. At the top of page 1 we read: H.A. Gardner, 
Director of Scientifi c Section, Washington [DC]. Circular 
35 states that Gardner is Asst. Director, The Institute of 
Industrial Research, Inc., Washington, DC. L.P. Nemzek, 
Special Technical Representative, Gibbsboro, New Jersey. 
G.B. Heckel, Secretary, Philadelphia. Address: Philadelphia, 
Pennsylvania.

241. Brill, Harvey C. 1916. The salicylic acid reaction of 
beans. Philippine J. of Science 11(2):81-89. March. [14 ref]
• Summary: “The bean is especially important since it not 
only furnishes food for man and beast, but enriches the 
soil in which it grows by taking nitrogen from the air and 
converting it into compounds available for plant growth. 
The Chinese and Japanese have recognized this fact from 
time immemorial, and their culture of the soy bean (Glycine 
hispida) has assumed large proportions.” In 1914, the 
Philippines Islands imported 2,798,215 kg various species 

of dry beans [probably including some soy]; 63% by weight 
came from China, 17.9% from Japan, 14.9% of the United 
States, and 4.1% from Spain.
 Some varieties of soy beans, particularly those grown 
in Japan, contain a substance which is soluble in alcohol 
and ether, volatile in steam, crystallizable, and yields a 
violet coloration with ferric chloride in acid solution. The 
substance, which is probably Brand’s maltol, does not 
give a reaction with Jorissen’s test for salicylic acid (a red 
coloration when the solution is heated with potassium nitrite, 
acetic acid, and a trace of copper sulfate). It appears to be 
formed by enzymic action in the beans. Address: Lab. of 
Organic Chemistry, Bureau of Science, Manila, Philippine 
Islands.

242. Beijerinck, M.W. 1916. Het voorkommen van urease bij 
hoogere planten [The occurrence of urease in higher plants]. 
Chemisch Weekblad 13(16):443-44. April 15. [3 ref. Dut]

243. Smith, Walter G. 1916. Soy bean: (a) its uses; (b) the 
action of its enzyme, urease, upon urea. Dublin J. of Medical 
Science 141(533):299-307. May 1. Third Series. (Chem. 
Abst. 11:1434). [2 ref]
• Summary: Includes a brief discussion of the food and 
industrial uses:
 “In China the bean cake is used as a fertiliser in sugar 
plantations and in the rice fi elds, and in Japan the cake is 
employed as manure for wheat and various other crops.
 “The ovoid seeds, which are extremely hard, contain 
a large amount of fi xed oil or fat, for which innumerable 
opportunities lie in wait,
 “The oil is valuable for lubrication of machinery; can 
be burned as lamp oil, used for preserving sardines, and in 
cookery.
 “Other applications of, the oil are in the manufacture 
of soaps, linoleum, margarine, paints and varnishes, and so 
forth. The beans are free from starch and sugar, and hence 
have been utilised in the treatment of diabetes. (Quoted in 
Lancet, January 15, 1916, from The Report of the Trade of 
the Union. S. Africa).
 There follows a detailed discussion of urease, “a specifi c 
ferment [later called an enzyme] operating exclusively upon 
urea.” “Urea was discovered in urine by Rouelle, so far back 
as 1783; and in 1828 Woehler astonished the chemical world 
by the announcement that urea could be artifi cially prepared 
from ammonium cyanate. At one stroke he broke down the 
barrier which had been believed to exist between inorganic 
chemistry on one side, and the chemical processes of animal 
life on the other.
 “From that time up to recently urea was associated in 
everyone’s mind with the animal kingdom exclusively. It is 
almost a shock to cherished beliefs to be told that we must 
now accept not only the occurrence of urea in plants, but 
also have to recognise the presence of a specifi c enzyme, or 
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ferment, termed urease, which rapidly effects the conversion 
of urea into ammonium carbonate...” Address: M.D., Dublin. 
Ex-President, Royal Academy of Medicine, Ireland.

244. Groll, T.M. 1916. Presence of urease in soya beans 
(Abstract). Analyst (London) 41:140. May. [1 ref]
• Summary: This is an English-language summary of the 
following Dutch-language article. “(Chem. Weekblad, 1916, 
13, 254-255.)–Soya beans were immersed for fi ve minutes in 
1 per cent. mercuric chloride solution, and then washed and 
freed from husks [hulls], rinsed with sterile water, and cut 
up. On mixing 150 mgrms. of the material with water, adding 
10 c.c. of 1 per cent. urea solution at 25º C, and maintaining 
the mixture at that temperature for thirty minutes, the amount 
of ammonia liberated required 10 c.c. of n/10 acid for 
neutralisation.”

245. Wester, D.H. 1916. Over de oorzaak van de ureolytische 
werking der sojaboonen [On the cause of ureolytic action 
of soybeans]. Chemisch Weekblad 13(24):663-77. June 10. 
(Chem. Abst. 10:2352). [13 ref. Dut]
• Summary: Concludes from the results of a study that the 
ureolytic action of soybeans is not due to bacterial action.

246. Takamine, Jokichi. 1916. Process in making diastatic 
product. U.S. Patent 1,192,584. July 25. 4 p. Application 
fi led 1 July 1912.
• Summary: Three ways producing koji are described. A 
fungus such as Aspergillus oryzae is grown on a culture 
medium, such as moistened, sterilized wheat bran, which is 
free from alkali. The addition of 0.5 to 1% sodium chloride 
(NaCl, table salt) serves to increase the enzyme yield. 
Address: Manhattan, New York, NY.

247. Takamine, Jokichi. 1916. Apparatus for producing 
diastatic product. U.S. Patent 1,201,385. Oct. 17. 5 p. 
Application fi led 28 Jan. 1913. 3 drawings.
• Summary:  A cereal bran culture (mixed with Aspergillus 
oryzae spores) is tumbled in a drum that rotates around its 
horizontal axis and that has baffl e plates on its inner surface. 
The culture is treated with air jets and sprayed with water. 
The agitation accelerates growth of the mycelium.
 “Heretofore, it was supposed that quietude was essential 
to effi cient growth [of koji and moyashi]... I have discovered, 
however, that a certain amount of motion is not only 
permissible but very advantageous, since it not only does 
not interfere with the growth, but actually accelerates it and 
enables large economies to be had in the operation. I have 
also discovered that when produced in motion, the mycelial 
growth is different, the fi laments being shorter and thicker 
and the number of branches being greatly increased, thereby 
increasing the number of ends for heading out in moyashi 
spores.”
 A mixture of 100 parts of wheat bran and 60-80 parts of 

water is introduced into a shaking device, e.g., a pneumatic 
malting drum, in quantity suffi cient to form a layer 3-4 feet 
in depth. The mixture is sterilised with steam, after which the 
drum is rotated and a current of air passed through it until 
the mixture has cooled to about 30ºC. Moyashi spores (see 
below) are then added in the proportion of about 1 part of 
sifted, or 7-8 parts of unsifted spores per 1500 parts of dry 
bran. The drum is turned suffi ciently to insure mixture of 
the spores and moist bran, and is then left at rest, with the 
temperature of the mass kept at 30ºC., for 16-20 hours. The 
temperature then begins to rise, and the drum is turned, at a 
rate of 1 or 2 revolutions per minute, for 40-50 hours, during 
which time the temperature is kept at 35º-38ºC. by a current 
of cold, moist air. The mass of koji thus obtained is dried; 
the mycelial growth with which it is permeated, exhibits 
shorter, thicker, and more numerously branched fi laments 
than that obtained on a stationary medium, and the diastatic 
power of the koji is greater. If acclimatised moyashi spores 
are used [see Takamine, U.S. Pat. 1,054,626], formaldehyde, 
in the form of vapour or spray, may be introduced into the 
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drum at any stage should any growth of foreign organisms 
be observed. If the mass is kept in the drum until the fungus 
sporulates, the product known as moyashi is obtained. 
Address: Manhattan, New York, NY.

248. Folin, Otto; Denis, W. 1916. Nitrogen determination 
by direct Nesslerization (Open Access). J. of Biological 
Chemistry 26:505-06.
• Summary: “The determination of urea in blood is nearly 
identical with the method for the determination of urea in 
urine...” The fi rst step is the decomposition of urea with 
the enzyme urease. In this method the urease comes from 
soy bean meal in the form of a 1 per cent suspension. 
Nesslerization requires the use of Nessler’s reagent.
 A table shows that the results (mg of urea nitrogen 
per 100 cc of blood) by this direct Nesslerization method 
were very similar to those obtained using Marshall’s urease 
method. Address: From the Biochemical Laboratories of the 
Harvard Medical School and of the Massachusetts General 
Hospital, Boston.

249. Laxa, Otakar. 1916. Rostlinné mléko, levna nahrazka 

mleka kravskeho [Vegetable milk, an inexpensive substitute 
for cow’s milk]. Zpravy Laktologickeho Ustavu (Dairy 
Institute News) (Prague) No. 5. 10 p. [26 ref. Cze; ger]
• Summary: According to Horvath (1927, p. 65) this article 
recommends the following procedure: “100 gms. of good 
yellow or green soybeans washed in cold water until the 
water is absolutely clear. After the cleaning soak for 24 hours 
in an amount of cold water just suffi cient to cover them. 
After the beans become soft, mash in an almond-mill of the 
kitchen type. Pour the resulting milk mass in a bottle with a 
capacity of 2 liters to which are added 900 cc. of cold water, 
10-15 gms. of cane sugar, 1 gm. of sodium chloride and one 
drop of essence of fresh hay, in order to cover the beany taste 
and smell with an aroma similar to cow’s milk. Close the 
bottle and shake the contents from time to time. Filter the 
liquid through a clean linen bag after 4 hours so the residue 
is pressed out. In this way about 750 cc. of soybean milk are 
obtained.
 Note: This is the earliest document seen (Jan. 2010) that 
contains a detailed description of how to make soymilk at 
home or in a typical European kitchen.
 The chemical composition (without adding the values 
for cane sugar and sodium chloride) is: water, 94.85%; fat, 
1.00%; protein, 1.78%; reducing sugar, 0.11%; galactanes 
and other soluble carbohydrates, 2.02%; ash 0.34%; dry 
substance, 5.15%. The addition of 10 gms. cane sugar and 
1 gm. table salt to 1 liter raises the amount of dry substance 
to about 6% and also the ash content and the nutritive value. 
The food value of such soybean milk is estimated by Prof. 
Laxa to be equal to about one-half of the food value of whole 
cow’s milk, or two-thirds the value of skimmed milk. The 
cost of one liter of this soybean milk in Prague in 1916 was 
estimated by Laxa to be two and a half cents (Mex.) if made 
at home.” Notice that no mention is made of cooking the 
soymilk!
 Horvath (1927, p. 60) continues: “According to Prof. 
Laxa, the fresh soybean milk shows a slight alkaline reaction. 
‘At 12 degrees of acidity of Soxhlet-Henkel it coagulates on 
boiling. The fresh soybean milk gives a strong peroxidase 
reaction of Storch [Starch]. It is also rich in katalase 
[catalase]. If hydrogen peroxide (a 10% solution) is added to 
soybean milk in proportion 5 cc. to 15 cc., 15cc. of oxygen 
are formed (liberated) in two hours. The reductase test, on 
the contrary, goes very slowly. No change can be observed 
if rennet is added to slightly warmed soybean milk. But if 
one increases the content of soluble calcium salts (adding f.e. 
calcium citrate), a fi nely fl occulated precipitate is formed. 
The soybean milk curdles spontaneously at room temperature 
if the developed acidity reaches 14.8 degrees of Soxhlet-
Henkel. In order to inhibit the putrefi cation [putrefaction] of 
soybean milk it is advisable to add a few drops of a culture 
of lactic acid bacteria. Soybean milk supplemented with 
lactose and inoculated with a culture of yoghourt [yogurt] 
bacteria, coagulates at 40ºC in 4 hours and gives a curd-like 
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acid mass.’
 Yeu (1933, p. 14) states: “It was not until 1916 that 
a study of soymilk as a substitute for cow’s milk was 
undertaken. O. Laxa gives the composition of milk obtained 
from soybeans cultivated near Prague. He made a soy yogurt. 
He concluded that soymilk was not important except in 
places totally lacking animal milks.”
 The author is a doctor. Hromadko (1926, p. 321) and 
Pume (1941 #069) cited this article correctly. Horvath (1927, 
p. 85) and L’Heureux (1933, p. 370) cited it as if it were a 
German journal article (from Berichte der Laktologischen 
Anstalt an der K.K. Boehm. Technischen Hochschule in 
Prag. 1916). Several subsequent French authors (Maillet et 
al. 1932, p. 490; Yeu 1933, p. 103) cited this as if it were a 
French journal article (from Rapports de l’Institut de l’Ecole 
Polytechnique, tchèque. No. 5. Prague). Nakazawa cited 
him as publishing in Extr. de la Rev. gener. du Lait, and Zbl. 
Bakt. II. 51, 423 (1920). or II. 86, 160 (1932). Or Biol. Abst. 
7, 19020 (1933). Address: Prof., Dr., Czechoslovakia.

250. Richmond’s Annual Directory of Passaic (New Jersey). 
1916. Passaic, New Jersey: W.L. Richmond, Publisher. 900 
p. See vol. 10, p. 580.
• Summary: The following entries appear in the city of 
Clifton (New Jersey) under Takamine: (1) Takamine, 
Eben, treasurer National Enzyme Co. Home: New York. 
(2) Takamine, Jokichi, president Takamine Laboratory, 
Inc. Home: New York. (3) Takamine, Jokichi, Jr., president 
National Enzyme Co. Home: New York. (4) Takamine 
Laboratory Inc., chemicals, Arlington Ave. at Erie Railroad. 
Jokichi Takamine, president. Jokichi Takamine, Jr., secretary. 
Eben Takamine, treasurer.
 Note 1. This is the earliest document seen (Aug. 2012) 
that mentions Clifton, New Jersey, in connection with 
Jokichi Takamine or his family. The “Historical Register of 
Chemical Companies” (www.heritageresearch.com) shows 
that, at some time, Takamine Laboratory was located at 193 
Arlington, in Clifton. Address: 223 Main Ave., Passaic, New 
Jersey.

251. Melhuish, William J. 1917. Process for the manufacture 
of artifi cial milk and the treatment of its residues. U.S. Patent 
1,210,667. Jan. 2. 4 p. Application fi led 22 Oct. 1915.
• Summary: This is a patent for making artifi cial milk from 
the arachis or ground nut, which is commonly known in 
America as the pea nut. It represents an improvement on his 
U.S. patent (No. 1,175,467, issued 14 March 1916), in which 
he describes “a method for making artifi cial milk deriving 
the casein from the soy bean. While good milk can be made 
under this patent long experience has shown diffi culties 
which the present invention is designed to overcome. The 
soy is not marketed as one would wish: it contains impurities 
and the meal varies much. The enzym in the bean causes 
frequent anxiety and the nauseous oil has to be removed thus 

delaying the process and involving considerable expense 
in separators, their cleaning and upkeep. Furthermore the 
production of milk from the soy beans can only be worked 
profi tably on a large scale; the expense and complexity of the 
machinery required make it utterly impossible to produce a 
daily output of from 5 to 50 gallons at a suffi ciently low cost 
to compare favorably with cow’s milk.
 “In the manufacture of my new artifi cial milk I have 
to arrange synthetically for all the ingredients in the varied 
proportions of ordinary cow’s milk.”
 Note: This is the earliest document seen (Jan. 2015) 
containing the term “the soy is” to refer to the soybean. 
Address: Lecturer in dietetics, Highwood House, Parkstone, 
Dorset County, England.

252. Chemisch Weekblad. 1917. Algemeene vergadering de 
Nederlandsche Chemische Vereeniging te ‘s-Gravenhage 
op 28 December 1916 [General assembly of the Dutch 
Chemical Union at the Hague on 28 Dec. 1916]. 14(1):4-15. 
Jan. 6. [Dut]
• Summary: Includes the paper “Ueber die Anwendung von 
Enzymwirkungen in der Ostasiatischen Hausindustrie [On 
the application of enzymes in East Asian cottage industries”], 
by H.C. Prinsen Geerligs, followed by a long discussion.

253. Whiting, Albert Lemuel. 1917. Soil biology: laboratory 
manual. New York, NY: John Wiley & Sons, Inc.; London: 
Chapman & Hall, Ltd. ix + 143 p. Illust. (forms). No index. 
19 cm. [30+ ref]
• Summary: Soybeans are mentioned on pages 28, 45, 72, 
84, 128, and 134.
 Page 28: “This experiment is designed to show the 
weekly ammonia and nitrate production from organic 
materials, such as are used in agricultural practice and under 
as nearly similar conditions as possible. Such materials as 
clover, sweet clover, soybeans, cowpea, and alfalfa hays, 
corn stalks, wheat and oat straw, and farm manures are 
applied in both the green and dry condition according to 
common usage.”
 The section on “Symbiotic nitrogen fi xation” states (p. 
45): “7. Calculate the gain in nitrogen due to inoculation on 
the basis of standard crops of cowpeas and soy beans.
 “8. Through what organs do legumes obtain the 
atmospheric nitrogen?
 “9. What American scientists fi rst noted and carefully 
studied nitrogen fi xation?”
 On page 72 is described an experiment for “Isolation 
of urease” using powdered soy bean seeds. The student is 
then asked to “Test the soy bean urease preparation on urea 
solution.”
 In the section on “Cross inoculation of legumes” we 
read (p. 84): “There are many wild legumes which should be 
tested on the cultivated. Wild vetches, beans, peas, lespedeza, 
desmodium (ticks), beggarweed, coffeeweed and many more 
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and their relation to beans (common), soybeans, and many 
others are typical cases which are not yet solved.”
 In the section on “Mechanical methods,” the subsection 
titled “Sterilization of seeds” states (p. 128): “Large seeds 
with tough seed-coats are taken in forceps, dipped in alcohol 
(95 per cent) and passed through a low fl ame. Cowpeas and 
soybeans have been successfully treated in this way in this 
laboratory.”
 In the section on “Pot culture methods,” the subsection 
on “Crops” states (p. 134): “Plants differ in their adaptability 
to grow under greenhouse conditions and only experience 
can make fi ne distinctions as to the best choice of crop. 
As a rule, annuals are more uniform in their growth than 
biennials or perennials; this is especially true of the legumes. 
Cowpeas, soybeans, and the cereal crops are well suited to 
these methods.”
 Note: Albert Lemuel Whiting was born in 1885. 
Address: Ph.D., Associate in Soil Biology, Univ. of Illinois, 
College of Agriculture and Agric. Exp. Station.

254. Prinsen Geerligs, H.C. 1917. Ueber die Anwendung von 
Enzymwirkungen in der Ostasiatischen Hausindustrie [On 
the application of enzymes in East Asian cottage industries]. 
Zeitschrift fuer Angewandte Chemie, Wirtschaftlicher Teil 
30(3):256-57. May 8. [Ger]
• Summary: Paper read before the Niederlaendische 
Chemische Vereinigung (Dutch Chemical Union), General 
session in The Hague, December 28, 1916.
 This paper is on the domestic application of enzyme 
actions in Eastern countries, and describes, among other 
things, the making of fermented and non-fermented soybean 
food products. “To make soymilk (Milchersatz), only white 
soybeans are used, softened in water for 3 hours until they 
have swollen to 3 times their original size. Then, while 
water is added continuously, they are milled between two 
hard stones and fall through a hole in the bottom stone into 
a pail. A very small amount of the thin soybean slurry is 
set aside; through the proliferation of lactic acid bacteria 
it quickly becomes so sour that after several hours that 
lactic acid content has risen to 1.5%. The above mass is 
cooked in a large pan. The now pasteurized liquid is fi ltered 
through a large sieve to remove the hulls and hard pieces. 
The fi ltered milk-white liquid has, in appearance and 
chemical composition, the greatest similarity with animal 
milk. A sample contains 6.9% total solids, 3.13% proteins, 
and 1.89% fat. It gives an alkaline reaction and contains a 
solution of legumin bound to potassium phosphate, while the 
fat is emulsifi ed in the thick protein solution. Unfortunately 
this soymilk (Bohnenmilch) tastes very much like raw 
French-beans (Schneidebohnen), so that people who are 
accustomed to cow’s milk do not enjoy it much. But infants 
should be very content with it.
 “If cheese is to be made from this milk, a small amount 
of the slurry soured with lactic acid is added to it. Thereby, 

the legumin (protein) is dissolved from the potassium 
phosphate and coagulated, then settles out with the fat with 
which it is emulsifi ed. When the milk, through several hours 
mixing with the coagulation liquid, has become fully fi rm, it 
is packed in cloths and pressed between boards, in order to 
remove any excess water. Then the cakes are cut into square 
pieces; if they are to be eaten raw, it must be done quickly, 
lest they continuing souring and spoil. In order to impart a 
pleasant color to the cakes, they may be placed for several 
moments in a Curcuma [turmeric] decoction. Mostly the 
cakes of cheese (Kaesekuchen) are dried in the sun or fried 
(gebraten). They then keep better and acquire a pleasant 
fl avor.”
 “Of much greater signifi cance is the preparation of 
the most popular and prevalent soybean preparation, soy 
sauce (der Soja), which in East Asia is an indispensable 
seasoning for a variety of dishes, and is produced and used 
in unbelievably large quantities. There are various types, 
some of which contain wheat fl our. But here we will consider 
only the type that is made [in the Dutch East Indies] with 
soybeans plus some added ingredients to improve the fl avor.
 Note: This is the earliest German-language document 
seen (April 2012) that uses the term der Soja to refer to soy 
sauce.
 For the preparation of soy sauce, brown or black 
soybeans are cooked for several hours. After pouring off the 
cooking water, the beans are placed in fl at trays (Hürden 
[tampah]) of woven bamboo and dried for half a day in 
the sun, then cooled in the shade. When they are cooled, 
the beans are covered with leaves of Hibiscus tiliaceus, 
a species of mallow, and they are soon covered with a 
layer of Aspergillus mold, which is usually found on the 
tiny hairs or cilia on the underside of the hibiscus leaves 
and so is transferred to the beans. The mold fi laments or 
hyphae penetrate between the tough and thick cell walls, 
dissolve these through hydrolysis, and thus make the cell 
contents accessible to the infl uence of the molds. The mold 
is allowed to work until it forms spores (Fruchtstaende). 
The beans then appear to be covered with a brownish green 
felt. The beans are then dried in the sun and placed in a 
strong, cold salt solution. The mixture is placed in the sun 
for several days and then cooked. The brine solution, which 
contains the soybean extract, is poured off and the beans 
are cooked several more times until they have lost their 
salty taste. The various cooking extracts are mixed, fi ltered 
through a fi ne sieve, then mixed with palm sugar, aniseed 
[Pimpinella anisum], and an herb extract, which one can buy 
at a druggist’s shop, and fi nally cooked until salt crystals 
appear. The soy sauce (Soja), which is now ready to use, is 
a dark brown, thick, very salty liquid, in which a viscous 
sediment forms. By diluting with water, it becomes turbid. 
But the solution again becomes clear with the addition of 
salt. This thorough investigation has shown that the mold 
hyphae branch out into the cell walls, hydrolyze and dissolve 
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the pectin substances, and likewise break down the protein 
content of the cells to leucine, tyrosine, asparagine, and other 
decomposition products of legumes.
 “But this action and result is of secondary importance. 
The main point is the dissolution of the cell walls, whereby 
the protein becomes free and can be dissolved in the 
concentrated salt solution. The composition of soy sauce, 
except for the salt content, is very similar to that of meat 
extract, so that it can completely replace meat in the largely 
vegetarian diets of the people of the East.
 “In a similar way, various other foods are obtained, 
whereby a mold dissolves the cell wall and so fulfi lls the 
function otherwise accomplished by cooking. We mention 
here only the bean paste (Bohnenbrei) [tao-tjo], for the 
preparation of which, dehulled white soybeans are cooked 
and then mixed with rice fl our and glutinous rice fl our 
(Kleereismehl). The mixture is placed in a small basket that 
is lined with the same hibiscus leaves mentioned above, and 
the Aspergillus molds growing on the leaves are allowed to 
develop. This saccharifi es the rice starch fl our and dissolves 
the bean cell walls. Thereby, the mixture becomes sticky 
and glutinous, and tastes sweet. It is dried and placed in 
a pot with saltwater. There it remains until each bean is 
permeated with salt and a sample tastes salty. Palm sugar 
is added to taste and it is ready for use without further 
cooking. Microscopic analysis showed that the cell walls 
were completely dissolved and the contents lay free, so that 
the mold growth had greatly improved the digestibility of the 
beans.
 “In Java, soybeans are also cooked and made into fl at 
cakes on a fl at bamboo lattice. A small piece of an old cake 
is added and the mass is covered with banana leaves. One 
soon observes a rise in temperature and the development 
of moisture. The mass is penetrated by hyphae of Rhizopus 
Oryzae, which again dissolves the cell walls and frees 
their contents. The cake [tempeh, though the term is not 
mentioned] with its covering of mold, is consumed without 
further processing, raw or fried (gebraten).
 Also discusses the preparation of onchom from peanut 
press-cake. Address: PhD, Netherlands.

255. Prinsen Geerligs, H.C. 1917. Domestic application of 
enzyme actions in Eastern countries (Abstract). J. of the 
Society of Chemical Industry (London) 36(12):662-63. June 
30. [1 ref]
• Summary: A summary of a paper read before the 
Niederlaendische Chemische Vereinigung (Dec. 28, 1916) 
and published in the Zeitschrift für Angewandte Chemie, 
Wirtschaftlicher Teil 30(3):256-57 (1917, May 8).
 “A milk-like product produced by grinding soya beans 
with water contains 6.9% of total solids, 3.13% of proteins, 
and 1.89% of fat; this product, unless boiled, rapidly 
undergoes lactic acid fermentation, and a cheese may be 
obtained by the addition of a quantity of the fermented 

liquid to a larger volume of the normal liquid. To prepare 
an extract [soy sauce] resembling meat extract, the cooked 
beans are subjected to the action of fungi which are found 
on the leaves of a species of mallow (Hibiscus tiliaceus), the 
mass is then extracted with salt solution, spices are added 
to the extract, and this is then concentrated to a thick syrup. 
A similar product is prepared from a mixture of soya beans 
and rice by the action of fungi. Another food [tempeh] is 
obtained by submitting soya bean cakes to the action of 
fungi found on banana leaves, etc. The fungi found in rice 
meal and rice straw are utilised for converting rice meal into 
alcohol; rice meal may be saccharifi ed by treatment with the 
fungi occurring on banana leaves and the liquid obtained 
is subsequently converted into rice wine. One of the most 
important results of enzyme action is the production of 
sugar in the palm; the stem of the latter is free from sugar 
but contains large quantities of starch; the conversion of 
the starch into sucrose proceeds in the tree, but laboratory 
experiments with the separated enzyme resulted in the 
formation of dextrose alone.”
 Note: This early English-language document describes 
tempeh, although the term is not actually mentioned.

256. Kuriyama, Shigenobu; Mendel, Lafayette B. 1917. 
The physiological behavior of raffi nose (Open Access). J. of 
Biological Chemistry 31(1):125-47. July. [51 ref]
• Summary: Raffi nose is digestible in dogs and rats, but the 
greater part of the digestion takes part in the large intestine. 
The enzyme raffi nase, which acts on raffi nose, is not found 
in human saliva, rabbit bile, dog pancreas, dog or rabbit 
liver, or the mucous membrane of the small or large intestine 
of the dog or rabbit.
 “Raffi nose is devoid of food value until after its 
inversion. It may be that raffi nose-digesting bacteria occur 
more frequently in the large intestine of species which 
consume foods containing raffi nose and thus render the 
physiological utilization more probable for them.”
 Note: This is the earliest document seen (Oct. 2020) 
with the word “raffi nose” in the title. Address: Sheffi eld 
Lab. of Physiological Chemistry, Yale Univ., New Haven, 
Connecticut.

257. Saito, T.; Matsuyama, M. 1917. Shôyu moromi no kôso 
ni tsuite [The enzymes of shoyu moromi]. Sapporo Norin 
Gakkaiho (J. of the Society of Agriculture and Forestry, 
Sapporo) 9(42):291-316. Sept. [Jap]
Address: 1-2. Nôgaku-shi, Japan.

258. Tadokoro, Tetsutarô. 1917. Shôyu moromi no kôso 
sayô ni taisuru en-rui no sokushin genshô ni tsuite [The 
stimulating action of salts on the enzyme action of shoyu 
moromi]. Sapporo Norin Gakkaiho (J. of the Society of 
Agriculture and Forestry, Sapporo) 9(43):416-30. Dec. 
(Chem. Abst. 23:1932). [Jap]
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Address: Tohoku Teikoku Daigaku Noka Daigaku, Nogei 
Kagaku Jikken-shitsu, Nôgaku-shi.

259. Kita, Genitsu. 1917. Kôji-kin no ekika kôso ni taisuru 
karushiumu ion no eikyô ni tsuite [Infl uence of calcium 
ion on the liquefying enzyme of koji mold]. Kogyo Kagaku 
Zasshi (J. of the Chemical Society of Japan, Industrial 
Chemistry Section) 20(213):455-60. [Jap]
Address: Kôgaku-shi, Japan.

260. Kita, Genitsu. 1917. Kôji-kin to tannin bunkai kôso 
[The koji mold and a tannin decomposing enzyme]. Kogyo 
Kagaku Zasshi (J. of the Chemical Society of Japan, 
Industrial Chemistry Section) 20(228):134-38. [Jap]
Address: Kôgaku-shi, Japan.

261. Tadokoro, Tetsutarô. 1917. Shôyu moromi no kôso sayô 
ni taisuru en-rui no sokushin genshô ni tsuite [Stimulating 
action of salts on the enzyme action of shoyu moromi. II.]. 
Nippon Jozo Kyokai Zasshi (J. of the Society of Brewing, 
Japan) 12(11):23-28; 12(12):21-28. [Jap]

262. Zenda, N. 1917. [The relation between the time of koji 
manufacture and temperature and their infl uences of enzyme 
formation]. Nippon Jozo Kyokai Zasshi (J. of the Society of 
Brewing, Japan) 12:1-. [Jap]*

263. Tadokoro, Tetsutarô. 1917. Shôyu moromi no 
kôso sayô ni taisuru en-rui no sokushin genshô ni tsuite 
[Stimulating effect of salts on the enzyme action of shoyu 
moromi]. Kogyo Kagaku Zasshi (J. of Industrial Chemistry) 
20(236):1114-24. [Jap]
• Summary: The enzymic activities of Japanese soy have a 
very important effect on the formation of its proper odor and 
taste during fermentation. These activities are very much 
checked by the presence of a large quantity of common salt, 
such as is usually added in the preparation of the “shoyu.” 
They may, however, be stimulated either by decreasing the 
quantity of salt or by increasing the temperature during 
fermentation. The author has found yet another method 
whereby the inhibitive effect of the salt may be controlled, 
by the antagonistic action of other neutral salts. Potassium 
chloride, aluminum chloride, calcium chloride and 
magnesium chloride are good antagonistic agents; aluminum 
chloride and calcium chloride show a powerful stimulating 
effect on amylase and pepsin in “shoyu-moromi.” Better 
results are obtained by using a mixture of 2 or more salts 
together than with a single salt. When the concentration of 
common salt is 3 normal, a benefi cial result is obtained by 
adding 0.0001-0.002% of a mixture of antagonistic salts 
to the common salt, whereby the enzymic activities of the 
shoyu-moromi are increased by 20%. Address: Nôgaku-shi, 
Tohoku Teikoku Daigaku, Noga Daigaku, Nogei Kagaku 
Jikkenshitsu.

264. Howell, E.V. 1918. Soy beans and soy bean oil. J. of the 
American Pharmaceutical Association 7(2):159-63. Feb. [14 
ref]
• Summary: “This bean is a native of southeastern Asia. 
It is at present the most important legume grown in China 
and Japan, where it is grown almost exclusively for human 
food. It has been cultivated from a remote period, each 
district having its own distinct variety, some two hundred 
kinds in all... The bean was introduced into England in 
1790. Apparently the fi rst mention of soy beans in American 
literature was in the New England Farmer, October 23, 1829, 
in an article by Thomas Nuttall.” There follows a summary 
of this article and several other early U.S. documents that 
mention the soy bean.
 “Importance: I think the soy bean is the most important 
plant introduced into the South within a hundred years. This 
opinion is based on the range of the plant, the value as a 
soil improver, and the numerous uses of the seed and oil, 
together with the fact that the present cottonseed oil mills 
can produce the oil with practically no change in machinery 
and thus double their mill season. The beans can be stored, 
as they are practically immune to insects. Especial emphasis 
is placed on this statement in the present demand for food on 
account of the war. In Japan the bean forms one of the most 
important articles of food, by nature a meat, to go with the 
starch of rice. The Chinese make from the beans a cheese 
resembling our own cheese, while the Japanese make the 
well-known sauce for rice or fi sh, soy or suey sauce. It is 
one of the principal ingredients in ‘Tofu’ (bean curd), natto 
(steamed beans), and white and brown miso, which is like 
our molasses brown bread.”
 “A factory for the production of this [soy] milk has 
recently been established in America. This can be used 
in cooking, by bakers, confectioners, and chocolate 
manufacturers. I have before me the following food articles 
in which soy bean meal is the principal ingredient: Egg 
substitute No. 1, egg substitute No. 2, colored cocoanuts, 
coffee substitute, cocoa substitute, roasted malted nuts, 
coloring curry powder, cutlet powder, soy and navy beans 
with pork, the equal of any pork and beans.
 “The use of the soy meal for soups, for proportional 
use in muffi ns, cookies, fritters, croquettes, biscuit, and loaf 
bread is unlimited. Its use is checked only by our prejudice 
for certain customary fl avors, just as northern people and 
Europeans do not use corn meal. In other words, North 
Carolina, if forced to by war conditions, could largely exist 
on the soy beans crushed in the State this year, including 
the imported and native beans crushed, the oil from which I 
estimate to yield this year 400,000 gallons. This oil can be 
used for frying, and for a salad oil in French dressing or in 
mayonnaise. I fried a partridge in the crude unrefi ned oil, and 
found it delicious.
 “While the chief use, so far, of the oil has been for 
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soaps and paints, the particular object of this paper has 
been to call attention to the use of soy oil in pharmaceutical 
preparations.”
 Tables show: (1) The specifi c gravity, saponifi cation 
value, and iodine for three samples of Manchurian soy oil 
purchased in New York. (2) The chemical composition of soy 
bean meal (8.77% fat), compared with the meal of fi ve other 
seeds (including cottonseed, linseed {old and new process}, 
decorticated peanut, and sunfl ower seed). (3) Four chemical 
constants of seven samples of domestic and imported soy 
oils (from L.P. Nemzek). (4) The food values (nutritional 
composition) of soy beans and six other foods, including lean 
beef, milk, and eggs.
 Because of World War I: “During the past six or 
seven months there has been produced in this country in 
the neighborhood of one hundred thousand gallons of soy 
oil. The largest part of this quantity has been produced in 
North Carolina by the Elizabeth City Oil & Fertilizer Co., 
Winterville Cotton Oil Co., and the New Bern Cotton Oil & 
Fertilizer Mills. Samples from the different crushings have 
been examined in comparison with the imported oil.”
 “Medicinal use: In England a diabetic biscuit is 
manufactured. In this country an infant’s food from the 
soy bean is on the market. The enzyme in the bean is also 
attracting attention and opening a fi eld for investigation.”
 Note 1. This paper was presented at the Scientifi c 
Section, American Pharmaceutical Assoc., Indianapolis 
meeting, 1917.
 Note 2. This is the earliest English-language document 
seen (Oct. 2008) that contains the word “crushings.”
 Note 3. This is the earliest English-language document 
seen (Oct. 2016) that contains concept of “new process” and 
“old process.” But it is applied to crushing linseed rather 
than to crushing soybeans.

265. Itano, Arao. 1918. Soy beans (Glycine hispida) as 
human food. Massachusetts Agricultural Experiment Station, 
Bulletin No. 182. 10 p. March. [16 ref]
• Summary: Contents: Introduction. Chemical composition 
and digestibility. Human food prepared from soy beans 
(practical recipes for making Japanese foods at home; 
names in parentheses indicate the Japanese name). Soy bean 
milk (Toniu): The ordinary method employed in Japan, 
toniu from soy bean meal (made by grinding soybeans in a 
wheat fl our mill or fi ne coffee mill), author’s method [from 
soy bean meal, plus inoculation with Bacillus coli and B. 
lactis aerogenes], synthetic toniu, condensed soy bean milk 
(condensed toniu). Evaporated soy bean milk (yuba).
 Soy bean curd (tofu): Fresh curd (tofu), frozen tofu (kori 
tofu), fried tofu (abura-age).
 Baked beans. Boiled beans. Roasted beans.
 Powdered beans–Roasted: 1. Roast as in the roasted 
beans [either in an oven or in an ordinary corn popper]. 2. 
Let them stand until cool to harden them. 3. Grind them in a 

coffee mill or any other suitable grinder. Note.–The powder 
can be used as a salad dressing or cooked with cookies like 
peanuts or other nuts, or employed as a substitute for coffee.”
 Powdered beans, raw (soy bean meal). Green beans. Soy 
bean pulp (kara). Fermented boiled beans (natto). Ripened 
vegetable cheese (miso; discusses koji). Soy bean sauce 
(shoyu). Vegetable butter, ice cream, oil (table use) and lard 
(cooking):
 “The manufacture of these articles from soy beans needs 
further investigation.” How to make “Evaporated soy bean 
milk (Yuba)” at home (p. 5): “1. Boil the soy bean milk until 
a fi lm is formed on the surface. 2. Collect the fi lm and cut it 
into any shape desired. Note.–The fi lm consists of coagulated 
albuminoids and fat. It may be used as an article of food, 
cooked in soup, etc.”
 Note 1. Even though it is very brief and inadequate, 
this is the earliest document seen (Oct. 2012) that contains a 
description of how to make yuba at home.
 How to make “Baked beans” at home: (p. 7). “1. Soak 
the beans, suspended in a cloth bag, in a large quantity of 
hot water over night. (Soaking for twenty-four hours in 
ice-cold water which is changed occasionally will give the 
same result.) Change the water, when hot water is applied, 
in the morning and an hour or two before cooking. 3. Add 1 
teaspoonful of soda [sodium bicarbonate] per quart of beans 
and boil until the beans become soft. 4. Bake like other 
beans. Note.–The characteristic strong fl avor of the beans 
is removed by soaking before cooking; the addition of soda 
[sodium bicarbonate] makes the beans soft. Cooking with 
salt pork, potatoes, onions, molasses and other substances 
makes the beans more palatable to some tastes.”
 Concerning the “Roasted beans” (p. 7). “1. Roasting can 
be done either in an oven or in an ordinary corn popper. 2. 
Roast until the skin of the bean is burst by popping. Note.–
The beans can be kept soft by immersing them in a syrup 
while they are hot. Thus very wholesome candy is prepared.”
 Concerning the “Powdered beans: Roasted” (p. 7). “1. 
Roast as in the roasted beans. 2. Let them stand until they 
cool to harden them. Grind them in a coffee mill or other 
suitable grinder. Note.–The powder can be used as a salad 
dressing or cooked [baked] with cookies like peanuts and 
other nuts, or employed as a substitute for coffee.” Note 2. 
This is the earliest English-language document seen (Sept. 
2021) that uses the term “Powdered beans: Roasted” to refer 
to roasted soy fl our.
 Page 8: Concerning “Green beans: 1. Pick them when 
the beans are three-fourths to full grown. 2. Boil them in salt 
water. 3. Discard the pods. 4. Serve the beans with butter 
or milk. Note–The pods are tough and they can be removed 
easily on boiling.”
 Concerning “Soy bean pulp (kara): 1. This is the residue 
after the milk is extracted in the process of preparation of soy 
bean milk. 2. Cooked like any other vegetable with proper 
seasoning. Note.–Makes a very rich dish; an addition of 
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green onions, cabbage or parsnip may improve it.”
 Concerning “Fermented boiled beans (natto): 1. Boil 
beans for fi ve hours. 2. Wrap inside of a straw bundle. 3. 
Smoke them in a closed cellar by building a wood fi re and 
closing the door. 4. Let them ferment in a warm, moist 
atmosphere at 40º C. for twenty-four hours. Note.–In 
making the bundle rice straw is preferred. This may not be 
suited to American palates on account of its peculiar fl avor, 
which is due to the ripening protein. This recipe may also 
be undesirable on account of the diffi culties involved in the 
process.”
 Concerning “Ripened vegetable cheese (miso): “1. 
Preparation of “mother miso,” or koji (footnote 2). 2. Steam 
soy beans for twenty-four hours. 3. Rub into a thick, uniform 
paste. 4. Add proper amount (footnote 1) of koji, salt and 
water. 5. Mix well and store in a vat at 15º to 20º C. 6. Let it 
ferment for a certain period of time according to the variety 
of miso.
 “Note.–Preparation of miso at home is not easily done 
because of the complexity of the technic, although it is very 
often practiced in Japan. Koji is sold in Japan on the market 
from special factories. It can be used very extensively for 
preparing soups, cooking vegetables, making sandwiches, 
etc. Different kinds of miso are produced through the use of 
different manipulations and components.
 “(1) K. Yabe: Bull. Vol. 2, 72, 1894-97, College of 
Agriculture, Tokyo. Japan.
 “(2) Koji used for manufacturing miso is similar to 
that used in making sake,–Japanese rice wine. It consists 
of barley or rice with a culture of certain forms of fungi, 
chiefl y Aspergillus oryzae. It contains diastatic, inverting and 
proteolytic ferments [enzymes].
 Six tables contain non-original analyses of the chemical 
composition of each of the basic foods discussed. For 
example: (1) Chemical composition of dry, ripened soy 
beans–from China, Hungary, France, United States, Japan 
(Source: M. Inouye, Bull. 2, 209, 1894-97, College of 
Agriculture, Tokyo, Japan).
 Note 3. This is the earliest English-language document 
seen (Sept. 2013) concerning soy ice cream, which it calls 
simply “ice cream.” This is also the earliest document seen 
(Sept. 2013) concerning the etymology of soy ice cream.
 Note 4. This is the earliest English-language document 
seen (June 2013) that uses the term “soy bean pulp” to refer 
to okara.
 Note 5. This is the earliest English-language document 
seen (June 2013) that describes how to use okara in a recipe.
 Note 6. This is the earliest English-language document 
seen (Aug. 2013) that uses the word “toniu” to refer to 
soymilk; the Japanese word is tônyû.
 Note 7. This is the earliest document seen (Dec. 
2020) that describes the many ways koji can be used at 
home in cooking–preparing soups, etc. Address: Amherst, 
Massachusetts.

266. Sherman, Henry C. 1918. Chemistry of food and 
nutrition. 2nd ed. Rewritten and enlarged. New York, NY: 
The Macmillan Co. xiii + 454 p. March. Illust. Index. 18 cm. 
[300+* ref]
• Summary: The soy bean is mentioned only twice, each 
time very briefl y, in this book. In Chapter 8, “Factors 
determining the protein requirement,” the section on 
complete proteins (p. 224-25) states that these proteins 
are “Capable of maintaining adults and providing normal 
growth of the young when used as a sole source of food. 
Casein and lactalbumin of milk; ovalbumin and ovovitellin 
of egg; glycinin of soy bean; excelsin of Brazil nut; edestin, 
glutenin, and maize-glutenin of the cereal grains.” The 
other two classes of proteins are “partially incomplete” and 
“incomplete.”
 In the chapter on “Proteins,” the section on 
“Classifi cation” (p. 51) divides all proteins into “simple 
proteins” and “conjugated proteins.” The simple proteins 
(p. 52) are defi ned as “Protein substances which yield only 
amino acids or their derivatives on hydrolysis.” Simple 
proteins consist of albumins, globulins, glutelins, alcohol 
soluble proteins, albuminoids, histones, and protamins.
 Globulins are defi ned as: “Simple proteins insoluble in 
pure water, but soluble in neutral salt solutions. Examples: 
muscle globulin, serum globulin (blood), edestin (wheat, 
hemp seed, and other seeds), phaseolin (beans), legumin 
(beans and peas), vignin (cow peas), tuberin (potato), 
amandin (almonds), excelsin (Brazil nuts), arachin and 
conarachin (peanuts).”
 In the bibliography at the end of the chapter on “Food 
in relation to growth” is a reference (p. 358) to an article 
titled “The use of soy bean as food,” by Osborne and Mendel 
(1917, J. of Biological Chemistry, vol. 32, p. 369).
 Note: This is the 2nd earliest document seen (Oct. 
2006) that uses the term “complete protein” (or “complete 
proteins”) and also the 2nd earliest that uses this term in 
connection with soy.
 Also discusses: Wheat gluten (p. 56). Enzymes and 
their history (p. 69-75). Dr. Beaumont who studied (1825-
33) the processes of the stomach through the hole in the 
stomach of Alexis St. Martin (p. 70-71). Antiscorbutic and 
antineuritic properties of food and a history of early research 
on vitamines [vitamins], scurvy, and beriberi (by Takaki in 
Japan, Braddon, Fletcher, Fraser and Stanton, Eijkmann, 
Aron, Chamberlain, and Funk, p. xii, 318-25, 345). Peanuts 
(p. 146, 256, 269, 302, 395, 418, 425, 430). Address: Ph.D., 
Prof. in Columbia Univ.

267. Takamine, Jokichi. 1918. Process for producing 
diastatic product. U.S. Patent 1,263,817. April 23. 5 p. 
Application fi led 11 Aug. 1916. [1 ref]
• Summary: Original application fi led January 28, 1913, 
Serial No. 744,609. Divided and this application fi led August 
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11, 1916. Serial No. 114,336.
Aspergillus oryzae is grown on wheat bran. “In the 

production of koji and moyashi as described in my Letters 
Patent of the United States numbered 525,820, 525,322 
and 525,823, and in my application No. 541,617, fi led 
February 2, 1910, the Aspergillus oryzae spores are mixed 
with the culture medium such as wheat bran moistened 
with water. Heretofore, it, was supposed that quietude was 
essential to effi cient growth because it was supposed that the 
superfi cially sowed spores would be displaced by movement 
of the culture medium.
 “I have discovered, however, that a certain amount of 
motion is not only permissible but very advantageous, since 
it not only does not interfere with the growth, but actually 
accelerates it and enables large economies to be had in the 
operation. I have also discovered that when produced in 
motion, the mycelial growth is different, the fi laments being 
shorter and thicker and the number of branches being greatly 
increased, thereby increasing the number of ends for heading 
out in moyashi spores.
 “Before my present invention, it was the custom to 
spread the culture medium loosely to a thickness of not 
exceeding three or four inches, thereby giving the air access 
to as large a surface as practicable. This not only required an 
enormous fl oor space, but made unavoidable the infection 
of the mass by foreign fungi and bacteria settling down 
upon it from the air. The labor and expense of installing and 
operating the apparatus in consequence of the trays on which 
the culture medium was spread, were also items in which 
improvement was urgent.
 “By the use of my present invention, the mass may be 
several feet in thickness–say three or four feet–or even more, 
while in the old process a thickness of three or four inches 
was the maximum, and even at that thickness the growth of 
the fungus was not as satisfactory as that carried on with a 
thickness of one to two inches.
 “In practising my present invention, the mass is agitated 
continually so that the particles of the mass will be brought 
to the surface in succession in order to have access to the 
air. This agitation, however, is not of such violence as to 
substantially impede the fungus growth though it modifi es 
the character of the mycelial fi laments thereof. The agitation 
is such as to cause the particles to go through a cycle of 
movement not to exceed about once or twice per minute, 
by preference, and although this speed of agitation may be 
increased considerably, I have found that when it reached ten 
cycles per minute, the growth was materially impeded.
 “An apparatus for carrying out the process herein 
described and claimed is disclosed in my application, 
fi led January 28, 1913, Serial No. 744,609, of which this 
application is a division. The present invention consists in 
the improved process which I will now describe.” Address: 
Manhattan, New York City, NY.

268. Yamazaki, Eiichi. 1918. Ureaaze = Nyôsokei no kagaku 
hannô ni tsukite [The chemical reaction of the urease-urea 
system]. Tokyo Kagaku Kaishi (J. of the Tokyo Chemical 
Society) 39:125-84. [Jap]
Address: Rigaku Hakase.

269. Young, V.H. 1918. Some factors effecting inulase 
formation in Aspergillus niger. Plant World 21(4):75-87; 
21(5):114-33. *

270. Abderhalden, Emil; Schaumann, H. 1918. Beitrag zur 
Kenntnis von organischen Nahrungstoffen mit spezifi scher 
Wirkung [Contribution to an understanding of organic foods 
with specifi c effects]. Pfl uegers Archiv fuer die Gesammte 
Physiologie des Menschen und der Tiere 172:1-274. See p. 
190-93, 212-14. [Ger]
• Summary: Discusses the nutritional value of soybeans. The 
section titled “Investigation with soybeans (No. 22)” (p. 190) 
describes how, for 5 weeks in 1916, three 3 healthy pigeons 
or doves (Tauben) were fed ground yellow soybeans and 
soybean meal. One dove gained weight and two doves lost 
weight, but all remained healthy.
 The section titled “Investigations with soybean 
preparations” (p. 191-93) describes the preparation of 
fi ve fractions: 1. Acetone extract. 2. Alcohol extract 
(phosphatide fraction). 3. Alcohol extracted soybean meal 
precipitated with hydrochloric acid. 4. No. 3 digested with 
pepsin enzyme. 5. The extracted residue. Then. briefl y, fi ve 
experiments with pigeons/doves, each of which uses one of 
the extracts.
 On pages 212-23 are two short sections on soybeans and 
soybean preparations (incl. those made with fi nely-ground 
soybeans and sodium hydroxide, hydrochloric acid, and 
phosphoric acid). Address: Aus dem physiologischen Institut 
der Universitaet Halle a. Saale, Germany.

271. Carnot, P.; Gerard, P. 1919. Action des injections 
intraveineuses d’uréase [The effect of intravenous injections 
of urease]. Comptes Rendus des Seances de la Societe de 
Biologie 82:391-96. Meeting of April 12. [Fre]
• Summary: Aqueous extracts of raw soy fl our (which are 
rich in the enzyme urease) were found to be lethal when 
injected into dogs. Ten parts of raw soy fl our were soaked in 
100 parts of cold water for 1 hour, shaking frequently; then it 
was fi ltered to obtain the opalescent extract, to which thymol 
was added as a preservative. Since these crude extracts were 
high in urease activity (have an “intense ureolytic power”), 
death was attributed to the urease. First, three experiments 
were conducted to demonstrate the stability of the enzyme 
diastase in dogs weighing 12-14 kg. Then, four experiments 
were conducted to measure the effects of urease on dogs 
of the same weight and to show its toxic effects. In one 
dog, for example, the urea (xanthydrol) level in the blood 
was measured before the injection, at three intervals of 30 
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minutes after the injection, and after 24 hours; the amount 
of nitrogen excreted in the urine was measured at the same 
intervals.
 “Conclusions: 1. Urease is not destroyed in the organism 
and it can be measured in the circulating blood 90 minutes 
or less after the injection. In vitro, urea mixed with serum 
keeps its properties for at least 24 hours without changing its 
ureolytic power.
 “2. The liver seems to fi x urea; it has a clear ureolytic 
power after injection of the extract, and this power persists a 
certain time after death.
 “3. The soybean extract introduced into the organism 
hydrolyzes the urea in vivo as it does in vitro, producing 
toxic phenomena that seem to derive from its diastatic action, 
and which are not produced with the heated extract.
 “4. The simultaneous use of methods with xanthydrol 
and hypobromite has permitted us, in comparing the fi gures 
obtained, to follow the hydrolysis of urea and to estimate 
approximately the formation of ammonia.” Address: 
Laboratoire de Thérapeutique de la Faculté de médecine.

272. Grigaut, A.; Guerin, Fr. 1919. Le dosage de l’ureé et 
de l’azote non protéique dans le sang et dans les tissus par 
le réactif de Nessler [The dosage of urea and of non-protein 
nitrogen in the blood and in the tissues by the reagent of 
Nessler]. Journal de Pharmacie et de Chimie 19(8):233-43. 
April 16. 7th Series. [12 ref. Fre]
• Summary: Page 240 states: “In 1909 Takeuchi discovered 
in the soya bean (la fève de soja) a very active hydrolyzing 
ferment [later called an enzyme, urease], which is absolutely 
specifi c to urea.” Also discusses similar research using [with 
active urease enzyme] soybean fl our (la farine de soja) by 
Van Slyke and Cullen, and others (p. 240-43).

273. Robinson, G.M.; Oppenheim, C.J. 1919. New methods 
for preserving soy-bean urease. J. of Laboratory and Clinical 
Medicine 4(7):448-49. April. (Chem. Abst. 13:2225, 2890). 
[3 ref]
• Summary: “The use of soy-bean extracts for the clinical 
determination of urea is now regarded as a standard 
laboratory method for rapid and accurate estimations of this 
substance in the urine and blood.”
 “Summary: 1. The use of .25 per cent neutral gum 
camphor materially prolongs the period of activity of the 
enzyme in aqueous preparations of soy-bean urease, without 
complicating the technic for clinical determinations.
 “2. Glycerinized extracts of the enzyme afford an 
active and stable wet preparation which lend themselves 
to clinical procedure.” Address: 1. M.D.; 2. Ph.B. Both: 
Pharmacological Research Lab., Loyola Univ. School of 
Medicine, Chicago, Illinois.

274. Grigaut, A.; Guerin, Fr. 1919. Le dosage de l’ureé et 
de l’azote non protéique dans le sang et dans les tissus par 

le réactif de Nessler (Suite et fi n) [The dosage of urea and 
of non-protein nitrogen in the blood and in the tissues by 
the reagent of Nessler (Continued and ended)]. Journal de 
Pharmacie et de Chimie 19(9):281-94. May 1. 7th Series. [1 
ref. Fre]
• Summary: A suspension of soy fl our (farine de soja) is 
used in preparing the Nessler reagent, according to the 
following formula: Soy fl our, sifted in a No. 45 sieve–1 gm. 
Acid phosphate of pure sodium [meaning unclear]–0.40 gm. 
Distilled water, free of ammonia–100 gm.
 Dissolve the acid phosphate of sodium in the distilled 
water. In a mortar, grind the soy fl our with a little of the 
solution, then add the rest of the solution. Store in a glass 
fl ask and stir as needed. The soy fl our suspension loses its 
activity over time, and must be renewed about every two 
days.

275. Takamine, Jokichi. 1919. Improvements in diastatic 
composition and process of making the same. British 
Patent 131,579. Application date (in UK): 9 May 1919. 3 p. 
Complete accepted: 9 Sept. 1920. Convention date (USA): 
20 Aug. 1918.
• Summary: A solution of ordinary starch dissolving enzyme 
is neutralized with sodium bicarbonate or other alkali and 
precipitated with calcium chloride or magnesium chloride. 
The precipitate is said to have powerful diastatic properties, 
which also stimulate the growth of yeast. When it is used in 
making bread, it can replace sugar or malt extract. Address: 
Chemical Engineer, Clifton, Passaic Co., New Jersey.

276. Carnot, P.; Gerard, P. 1919. Mécanisme de l’action 
toxique de l’uréase [Mechanism of the toxic action of 
urease]. Comptes Rendus des Seances de l’Academie des 
Sciences (Paris) 169(2):88-90. Meeting of July 7. (Chem. 
Abst. 13:3243). [Fre]
• Summary: Aqueous extracts of raw soybeans (from soy 
fl our, farine de soja) were found to be lethal when injected 
into dogs. Since these crude extracts were high in urease 
activity, death was attributed to the urease.

277. Le Goff, Jean. 1919. Dosage de l’urée par la diastase de 
Soja [Dosage of urease by the diastase of soybeans]. Gazette 
des Hopitaux 92(44):685-86. July 24. [5 ref. Fre]
• Summary: In a preceding article (Gazette des Hopitaux, 
7 March 1911) I have stated that it would be possible 
to cultivate the soybean (le soja) in France and I have 
demonstrated the utilization of its seeds in diabetic diets. 
During my last stay in the United States, I was struck with 
the importance that soybean cultivation has had in that 
country for some years. The harvest of 1916 was so large that 
it was possible to divert 3 million liters of seeds to prepared 
canned foods (Morse, Yearbook of Agriculture, 1917).
 It is not surprising that the chemists of the New World 
are using the fi rst urease or diastase from soybeans in the 
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determination of urea. The processes have been indicated 
successively by Marshall, Van Slyke and Cullen, then by 
Folin and Denis (J. of Biological Chemistry, 1916, XXVI, 
p. 505). Folin and Denis prepare a suspension using soy 
fl our. A. Grigaut and F. Guérin (Journal de Chemie et de 
Pharmacie, 16 April 1919) recommend preparation of an 
aqueous suspension of soy fl our according to the following 
formula: 1 gm sifted soy fl our (no. 45 sieve), 0.40 gm 
phosphate acid of sodium, and 100 gm distilled water–free of 
ammonia. Address: Paris.

278. Takamine, Jokichi; Takamine, Jokichi, Jr. 1919. 
Improvements in the preparation of enzyme extracts. British 
Patent 152,792. Application date: July 24. 2 p. Complete 
accepted: 25 Oct. 1920 (Chem. Abst. 15:1544).
• Summary: Enzyme extracts were prepared by growing 
microscopic fungi, such as Aspergillus, Mucor, or Eurotium 
oryzae, on suitable culture media such as cereals, then 
extracting with water and fi ltering. The extracts are sterilized 
by the joint action of heat and an antiseptic such as sulfurous 
acid (H2S03). The product has diastatic, proteolytic, milk 
coagulating, and fat-splitting properties. Address: Chemical 
engineers, 120 Broadway, New York City, NY.

279. Phelps, J.K. 1919. Re: Analysis of Japanese White Miso 
conducted for Miss Margaret B. Church, Microbiological 
Laboratory. Letter to Miss M.B. Church, Oct. 8. 1 p. Typed, 
with signature on letterhead.
• Summary: This white miso product contained: Moisture 
19.18%. Total ash 6.70%. Protein 10.20%. Fat 2.72%. 
Sucrose–none. Reducing sugars as invert before inversion 
21.75%. Reducing sugars as invert after inversion 22.03%. 
Total acids (as acetic) 1.44%. Starch (diastase method) 
3.59%. Alcohol–none.
 “Microchemical of whole sample showed the presence 
of a little starch although whole rice kernels were found.”
 Margaret Church adds in a handwritten note: “Shiro 
(white) miso–fi nest grade, rec’d [received] from A. 
Takahashi summer of 1919.” Address: Chemist in Charge, 
Food Control Lab., Bureau of Chemistry, USA, Washington, 
DC.

280. Wester, D.H. 1919. Bijdrage tot de biochemie van 
het sojaboonen-enzym (urease) [Contribution to the 
biochemistry of the soybean enzyme (urease)]. Chemisch 
Weekblad 16(47):1442-54. Nov. 22. (Chem. Abst. 15:549). [9 
ref. Dut]
• Summary: The author has investigated the factors 
which infl uence the conversion of urea into ammonium 
carbonate by means of urease. The urea solution must 
always be freshly prepared; but urease solutions retain 
their activity on keeping. The concentration of the urea 
does not infl uence the process, nor do decomposition 
products formed act deleteriously. Glycerin may be added 

to the medium used for extracting urease from soya beans 
(soyaboonen, soyaboonenextract) up to 50% of its volume; 
larger quantities reduce the urease content, and addition of 
glycerin to the urease-urea mixture retards enzymic action. 
The extract of canavalia beans (canavalia-boonen) [jack 
beans] is in some respects similar to that obtained from soya 
beans. Address: Scheikundig Laboratorium der Hoogere 
Krijgsschool, ‘s-Gravenhage (The Hague).

281. Wester, D.H. 1919. Over het eigenaardige verloop van 
het ureolytische vermogen van een soyaboonenextract door 
verwarming bij 37º [Peculiarity of soybean extract (urease) 
on heating at 37ºC]. Chemisch Weekblad 16(48):1461-63. 
Nov. 29. (Chem. Abst. 14:549). [5 ref. Dut]
• Summary: If the extract is heated for 3 days at 37ºC, 
its urease-activity is reduced. Further treatment at this 
temperature does not uniformly reduce its enzymic action, 
the graph representing the urea equivalents after various 
periods of heating being a zigzag. Address: Scheikundig 
Laboratorium der Hoogere Krijgsschool, ‘s-Gravenhage (The 
Hague).

282. Wester, D.H. 1919. Onderzoek naar het ureasegehalte 
van indlandsche zaden [Examination of the urease content of 
domestic seeds]. Chemisch Weekblad 16(51):1548-51. Dec. 
20. (Chem. Abst. 14:757). [3 ref. Dut]
• Summary: A table shows that soybeans and canavalia 
beans (canavalia-boonen) [jack beans] have about the same 
urease content, which is much higher than that of any of 
the 49 seeds tested. Address: ‘s-Gravenhage, Scheikundig 
laboratorium der Hoogere Krijgsschool.

283. Wester, D.H. 1919. Onderzoek naar het ureasegehalte 
van verschillende soorten soyaboonen [Investigations on the 
urease content of different varieties of soybeans]. Chemisch 
Weekblad 16(51):1552-56. Dec. 20. [3 ref. Dut]
• Summary: One table (p. 1553) shows the results of urease 
tests on 31 different varieties of soybeans. For each variety 
is given: Variety name, number of seeds tested, average 
weight per bean in milligrams, urea generated after 2, 4, and 
24 hours. The author found that all of the beans, whether 
old or fresh, possessed strong enzyme action. The varieties 
are: Cheribon, Siam, Butterball, Guelph, Nuttall, Ogeman 
[sic, Ogema], Buckshot, Haberlandt, Yosho, Soya boonen, 
Shanghai, Hollybrook, Baird, Ebony, Samarow, Kedoe, 
Tokyo, Riceland, Amherst, Barchet, Mammoth, Ito San, 
Cloud, Brindle, Manhattan, Brownie, Meyer, Flat King, Eda, 
Kingston.
 A second table (p. 1555) shows similar tests on 19 more 
soybean varieties. Only a few of these have English-language 
varietal names: Swan, Haberlandt, Cloud, and Pingsu. 
These four were obtained from the Cameroon agricultural 
experiment station in 1914. Most of the other varieties have 
German or Chinese varietal names. Address: Scheikundig 
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Laboratorium der Hoogere Krijgsschool.

284. Thom, Charles. 1919. [The Aspergilli]. Paper presented 
before the American Bacteriological Society, Dec. 1919. 9 p. 
Handwritten. Unpublished manuscript.
• Summary: The paper begins: “The specifi c name 
Aspergillus oryzae is generally recognized in Japan as 
belonging to such molds of the genus Aspergillus as are 
used for their enzymatic activity in the preparation of 
sake, shoyu or soy sauce, etc.” “The rice overgrown with 
mold and therefore fermented thru the agency of the mold 
activity is called a koji or more specifi cally sake-koji.” “The 
Takamine patents have incorporated in them this specifi c 
name, A. oryzae. Because of such current usage we wish to 
state emphatically before this group of scientifi c workers 
that A. oryzae Ahlburg having narrow and easily delineated 
boundaries can not be used to identify the entire group of 
yellow-green Aspergilli.
 “Our studies have proved to us that the species name, 
Aspergillus oryzae as used in Japan applies (1) to such 
yellow-green Aspergilli as come with the description A. 
oryzae Ahlburg, (2) to such green, shorter-stalked forms as 
we are sure justly come under the name of A. fl avus Link in 
the sense of Brefeld, (3) to innumerable yellow-green forms 
morphologically between these two descriptions, (4) to 
brown Aspergilli as A. tamari Kita having spores similar to 
A. niger, and spore-bearing structures similar to the yellow-
green forms and even (5) to a certain brown Aspergillus (A. 
oryzae var. fulvus) which does not at present seem to us as 
belonging to the group at all.” Address: USDA.

285. Armstrong, E.F.; Hilditch, T.P. 1919. A study of catalytic 
at solid surfaces. I.–Hydrogenation of unsaturated fats in the 
liquid state in presence of nickel. Proceedings of the Royal 
Society of London. Series A. 96:137-46. [5 ref]
• Summary: The object of this paper is “fi rstly, to compare 
the behaviour of unsaturated fatty oils towards hydrogen, 
in presence of fi nely disseminated nickel, with that of 
glucosides, towards water, in presence of enzymes; secondly, 
to emphasize the remarkable analogy that is apparent 
between these two different types of interaction.”

286. Good Health (Battle Creek, Michigan). 1920. 
Vegetarian meat extract. 55(1):58. Jan.
• Summary: Yeast is used in the manufacture of beer and 
other fermented liquors; it converts the starch of grain into 
alcohol. So much yeast is used by the industry that it has 
become a major waste product. However, yeast is rich in 
proteins and in fl avors practically identical with those found 
in meat.
 A recent article in Scientifi c American (1919 Aug. 
23, p. 191) discusses the process of utilizing yeast. “The 
enzyme, endo-tryptase, breaks down the complex protein 
molecule into simpler compounds–albumoses, peptones, 

amido [amino] acids, and ammonia in consecutive order. If 
the process is stopped by sterilizing at 70ºC, thus destroying 
the enzymes at a point at which peptones and amido acids 
predominate, the product becomes a splendid food... When 
well made, it has the same taste as beef extract and is easily 
digested. The sale as ‘vegetable extract’ has been large in 
England.”

287. Pool, J.F.A. 1920. Opsporing van ureum [Detection of 
urea]. Pharmaceutisch Weekblad voor Nederland 57(7):178-
79. Feb. 14. (Chem. Abst. 14:1692). [2 ref. Dut]
• Summary: Discusses the enzyme urease and soybeans. 
Address: PhD, Batavia [Dutch East Indies].

288. Barton, Arthur Willis. 1920. The lipolytic activity of 
the castor and soy bean. J. of the American Chemical Society 
42(3):620-32. March. (Chem. Abst. 14:1687). Based on his 
1918 PhD thesis, Northwestern Univ., Evanston, Illinois. [5 
ref]
• Summary: “Since 1900 there have been many 
investigations of animal and vegetable lipases.” From a study 
of the hydrolysis of lard, olive oil, and ethyl butyrate by the 
lipases of castor and soya beans it is deduced that the lipase 
of castor beans is more intense in its action than that of soya 
beans. The range of acidity in which action on lard and olive 
oil took place was practically the same with both enzymes 
and independent of the substrate. The degree of activity for 
a given acidity was practically the same for olive oil and for 
lard. The activity towards ethyl butyrate was less, and the 
range of acidity in which action took place was much higher 
and narrower. It is concluded that soya and castor beans 
contain the same lipase or lipases, and that both contain more 
than one lipase [lipolytic enzyme]. Address: Northwestern 
Univ. Medical School, Evanston, Illinois.

289. Dox, Arthur W. 1920. Notes on soy bean urease. 
American J. of Pharmacy 92:153-57. March. (Chem. Abst. 
14:1684). [4 ref]
• Summary: The urease activity of soya beans of different 
varieties and crops was determined by mixing 1 gm of 
the powdered seed with 15 cc of water, and 10 cc of 1% 
urea solution, and titrating the liberated ammonia after 30 
minutes at 40ºC. The amounts of 0.1 normal hydrochloric 
acid required by 37 samples ranged from 11.1 to 20.2 cc. 
The differences in the urease activity shown by different 
varieties of the beans did not stand in any relationship to 
the protein content or germinating power of the seed. It was 
demonstrated that urease was present in seeds that were 
almost dead. The best temperature to secure the greatest 
urease activity was between 50 and 60ºC.
 Note: This is the earliest document seen (Dec. 2004) 
concerning research at Iowa State College related to food 
uses of soybeans. Address: Iowa State College, Ames, Iowa.
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290. Valderrama, Santiago F. 1920. Notas sobre el cultivo 
de la soja: Ampliadas con las experiencias de los años 1914 
al 1919 [Notes on the culture of soybeans: Enlarged with 
experiments of the years 1914 to 1919]. Cordoba, Spain: 
Printed by M. de Sola. 26 p. April. 16 cm. [Spa]
• Summary: This rare, valuable, and very interesting booklet 
was sent to Soyfoods Center on 15 June 1995 by Manuel 
Ruiz Luque, a collector of antiquarian books, from Montilla 
(Córdoba), Spain.
 Contents: Introduction (description of the plant and brief 
history). Cultivation of soybeans. Manures and fertilizers. 
Preparation of the soil. Time of planting. Spacing of the 
plants. Quantity of seeds and depth of planting. Work. Yield. 
Photo of a soybean plant (yellow seeds) grown at Montilla 
(Cordoba) by Don Santiago F. Valderrama and harvested in 
1916 (p. 15). Nutritional analysis of the seeds of this plant 
(conducted Aug. 1916 at Granada by Mariano Moreno). 
Soy products: Soymilk (leche de Soja), various types of 
tofu (queso de Soja). Soybeans and products cultivated in 
Montilla and exhibited in May 1918 at Cordoba: 16 types of 
seeds (7 yellow-seeded, 4 black, 3 green, 1 variegated, and 
1 red), 6 green soybean plants (from yellow, green, or black 
seeds), 1 dry soybean plant, and 11 soy products. Summary.
 The soy products exhibited in 1918 at Cordoba are: 1. 
Soy oil obtained from 5 kg of seeds. 2. Soy fl our (full-fat; 
Harina de Soja, con todo el aceite). 3. Soy fl our (defatted; 
Harina de Soja, después de haberle extraido el aceite). 4. 
Soy bran (fi nely ground; Moyuelo de Soya). 5. Soy bread 
(made with full-fat soy fl our). 6. Soy bread (made with 
defatted soy fl our). 7. Soy extract (Extracto de Soja; “This 
product can be substituted with advantage for all food 
extracts”). 8. Legumine (Legumina) extracted from soya; 
“Similar to the casein of milk and with equal applications.” 
9. Soymilk. “Of great nutritional power. This product, 
fermented, yields an exquisite cheese.” 10. Urease. “A 
chemical reagent of great application, extracted from soya.” 
11. Soybeans pods (Cáscara de la Soja).
 On page 49 he continues. “In Spain, the fi rst attempts 
at soybean cultivation were made by the Count of San 
Bernardo [Manuel de Mariátegui, 1st Count of San Bernardo, 
lived 1842-1905. He was a Spanish nobleman and politician 
who served as Mayor of Madrid between 1892 and 1894 
and as Minister of State in 1903]; he cultivated soybeans on 
his estates at Almillo (in Écija [a city in southwest Spain, 
48 miles east-northeast of Seville]) at the beginning of this 
century. But the person who has given a truly admirable 
impetus to this cultivation is Col. Santiago F. Valderrama 
who, during the last decade, as well as obtaining marvelous 
plants, some of which we will show in a photo (page 70, fi g. 
1), also introduced his own varieties, of which we will speak 
later (p. 85). He estimates a really favorable yield, which 
cannot be obtained except in favorable regions having warm 
climates, where cotton, sugar cane, date palms, and bananas 
grow luxuriantly. In fact, he gets a yield of 2,500 kg/ha, 

which we can’t wait to have here in Italy.”
 An illustration shows a soy bean plant (frontispiece, 
facing the title page).
 Note 1. This is the earliest document seen (March 2021) 
concerning the cultivation of soybeans in Spain.
 Note 2. This is the earliest Spanish-language document 
seen (March 2021) that mentions soy bran, which it calls 
Moyuelo de Soja.
 Note 3. This is the earliest Spanish-language document 
seen (March 2021) that mentions whole soy fl our, which it 
calls Harina de Soja, con todo el aceite [“Soy fl our with all 
the oil”]. Address: Montilla, Spain.

291. Yamasaki, Eiichi. 1920. Studies on the chemical kinetics 
of catalase. II. Catalase from a germinated bean: Glycine 
hispida Maxim. Science Reports of the Tohoku Imperial 
University. First Series (Mathematics, Physics, Chemistry) 
9(2):59-73. (Chem. Abst. 14:3679).
• Summary: Contents: Introduction. I. Experimental details: 
1. The ferment. 2. Comparison of the enzyme activity at four 
different temperatures. 3. Calculation of experimental results.
 II. Theoretical part: 1. Explanation of experimental 
results. 2. Temperature coeffi cient of constants. 3. The 
general mean value of constants k and k’. Conclusion.
 It seems probable that: (1) Catalase is a common name 
of a group of enzymes which have the power of catalysing 
H2O2. (2) They have different stabilities to be indentifi ed 
respectively. (3) They probably have different physical 
properties. Address: Tohoku Univ., Sendai, Japan.

292. Wester, D.H. 1920. Ueber den merkwuerdigen Verlauf 
der Ureasewirkung eines Soyabohnenextraktes beim 
Erwaermen auf 37º [On the noteworthy development of 
the working of urease of a soybean extract when warmed 
to 37ºC]. Pharmazeutische Zentralhalle fuer Deutschland 
61(22):293-95. May 27. (Chem. Abst. 14:2937). [9 ref. Ger]
• Summary: In 1916 Wester began a series of investigations 
on the enzyme urease. The action of urease on soybean 
extract changes considerably when kept at 37ºC. The urea 
number (Harnstoffzahl, i.e., the number of mg of urea 
converted by the urease solution) which was 126 on the fi rst 
day, was measured roughly every 7 days for the next 35 days. 
A graph shows the results. After standing for 7 days it had 
been reduced to 47 and after 14 days to 38.2–the lowest point 
on the graph. Then after 21 days it rose to 90, then slowly 
fell–after 26 days to 85 and after 25 days to 60.3. Address: 
Haag (Netherlands) Chemisches Laboratorium der Haagere 
Krygsschool.

293. Takamine, Jokichi, Jr.; Oshima, Kokichi. 1920. The 
properties of a specially prepared enzymic extract, polyzime, 
comparing its starch liquefying power with malt diastase. J. 
of the American Chemical Society 42(6):1261-65. June. [8 
ref]
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• Summary: “Polyzime,” recently invented by Dr. J. 
Takamine, is an aqueous extract of diastatic enzymes, 
containing a large variety of enzymes, made from a special 
culture of Aspergillus oryzae on media consisting mainly 
of wheat bran. Its diastatic power does not decrease at 
temperatures below 40º. Below this temperature, its enzymic 
activity remains practically unchanged for more than 6 
months. Polyzime is 3-5 times stronger in its amyloclastic 
power than ordinary malt extract, as tested by Wohlgemuth’s 
method. Its optimum temperature for starch liquefaction is 
50º for 30 minutes to 2 hours, and 40º for 24 hours. It shows 
a weaker saccharifying power than malt extract as tested by 
Lintner’s method. Address: Clifton, New Jersey.

294. Wester, D.H. 1920. Ureasegehalt von hollaendischen 
Samen und von verschiedenen Arten Soyabohnen [Urease 
content of Dutch seeds and of different varieties of 
soybeans]. Pharmazeutische Zentralhalle fuer Deutschland 
61(28):377-82. July 8. (Chem. Abst. 14:3264). [7 ref. Ger]
• Summary: Forty eight soy bean varieties were tested and 
all showed a uniform high urease content. Several soy bean 
samples varying in age from 17 to 44 years had as high a 
content as fresh samples.
 The action of urease on soybean extract changes 
considerably when kept at 37ºC. The urea number (i.e. 
the number of milligrams of urea converted by the urease 
solution) was 126 on the fi rst day, but after 7 days standing 
it had been reduced to 47, and after 14 days to 38.2. Then 
it increased after 21 days to 90, decreasing after 26 days to 
85, and after 35 days to 60.3. Address: Haag (Netherlands) 
Chemisches Laboratorium der Hoogere Krygsschool.

295. Rona, P.; Petow, H. 1920. Beitraege zum Studium 
der Giftwirkungen. Versuehe ueber die Giftwirkung ser 
Thiodiglykols und seiner Derivate an Sojabohnenurease 
[Contributions to the study of the actions of poisons. 
Investigation of the action of thiodiglycol and its derivatives 
on soybean urease]. Biochemische Zeitschrift 111:134-65. 
Nov. 9. (Chem. Abst. 15:1161). [3 ref. Ger]
• Summary: Thiodiglycol does not poison urease, nor does 
its acetate. Address: Aus dem Kaiser Wilhelm-Institut fuer 
physikalische Chemie und Elektrochemie, Berlin-Dahlem.

296. Thevenot, Gaston D. 1920. Process of manufacturing 
milk and cream substitutes. U.S. Patent 1,359,633. Nov. 23. 
2 p. Application fi led 24 Jan. 1919.
• Summary: To manufacture a liquid food, closely 
resembling cow’s milk, soya beans are soaked in water, then 
boiled until they are thoroughly cooked and the coloring 
matter removed. The cooked beans are separated from 
the water and crushed to a fi ne pulp, which is mixed with 
sterilized and slightly alkaline water.
 “My invention, relates to improvements in processes of 
manufacturing milk and cream substitutes, and is based upon 

the discovery that such substitutes may be manufactured 
from vegetable material rich in albuminous matter, such, 
for example, as soya beans; that objectionable fl avors and 
coloring matter may be removed, and a fi nished product 
obtained which possesses the appearance and taste of cow’s 
milk, as well as its nourishing properties.”
 “But if its desired to increase the albuminous content 
for a given quantity of pulp, a mixture of ground pulp and 
water may be digested with proteolytic enzym [enzyme], 
such as pepsin, or papain, in the presence of a suffi cient 
amount of sodium chlorid [chloride; table salt], which acts as 
an activating medium on the enzyms.” The liquid portion is 
removed and emulsifi ed with fats, oils, and sugar.
 Note: This is the earliest document seen (Dec. 2021) 
that mentions the use of commercial or purifi ed enzymes for 
processing soybeans. Address: Milwaukee, Wisconsin.

297. Horvath, A.A. 1920. [A study of the large horned cattle 
of the interior of China]. In: Mongolian Expedition, Material 
Relating to the Report. Harbin. Vol. XI. [Rus]*
• Summary: “Besides the mentioned diseases (in cattle) 
white, hard, cheese-like foci were sometimes found in the 
kidney fat... Microscopical investigation shows the picture of 
fat necrosis with the formation of crystals of free fatty acids. 
The cause is unknown. Special investigation is necessary. It 
is possible that the disease begins with the white spots which 
I have observed many times on especially fattened carcasses 
(observed in the slaughter house in Tsingtau [Kiaochou], 
China). Similar white spots were sometimes found in the 
subpleural fat of these cattle.” The free fatty acids present 
in the necrotic fat are mostly saturated acids (stearic and 
palmitic).
 “These cattle were fattened on a diet containing a large 
amount of soybean cake and black soybeans. According to 
Lewkowitsch (1922) and Falk (1917), the soybean lipase is 
derived from soybean cake. We have in these pathological 
studies the results of feeding large amounts of soybean for 
a long period. It is of interest to note that fat necroses were 
never observed by Horvath in Mongolian cattle, fattened on 
grass (examined in Tientsin).
 “The high fi gures for serum lipase after raw soybean 
ingestion must be of importance for the hemolytic and hemo-
agglutinating phenomena in the body.”
 Note: This is the earliest document seen (Oct. 2020) that 
mentions a hemo-agglutinating phenomena possibly caused 
by soybeans.

298. Jacoby, Martin. 1920. Ueber kuenstliche Zymogene [On 
artifi cial zymogens]. Biochemische Zeitschrift 104:316-22. [3 
ref. Ger]
• Summary: Several studies at this laboratory have shown 
that various methods can be used to inactivate and reactivate 
ferments (Fermente)–such as soy urease, trypsin, diastase, 
katalase, etc. Research on the effect of nickel on soy urease 
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is discussed. Inactivated ferments which are considered 
to be complex linkages are called “artifi cial Zymogene” 
(künstliche Zymogene). Cooking seems to cause inactivation. 
Address: From the Biochemical Lab. of the Moabit Hospital 
in Berlin [Germany] (Aus dem biochemischen Laboratorium 
des Krankenhauses Moabit in Berlin).

299. Kennaway, E.L. 1920. A method for the estimation 
of urea by soy-bean. British J. of Experimental Pathology 
1(3):135-41. [9 ref]
• Summary: Describes in detail a technique designed 
particularly for the estimation of urea in blood serum using 
soybean urease. This new procedure “is comparatively 
simple and gives remarkably accurate results with known 
amounts of urea.” “Amounts of 1 mgrm. (mg) can be 
estimated with an accuracy of 97 per cent. The ammonia 
produced is not removed by an air-current, and is titrated by 
means of a comparator. In the case of serum, an alcoholic 
extract is used without evaporation.” Address: D.M., 
D.Sc., Bland-Sutton Inst. of Pathology, Middlesex Hospital 
[England].

300. Nemec, Antonín. 1920. Uber Urikase im 
Samenorganismus. Vorlaeufi ge Mitteilung [Uricase enzyme 
in seeds. Preliminary communication]. Biochemische 
Zeitschrift 112:286-90. (Chem. Abst. 15:1537). [12 ref. Ger]
• Summary: The author reported that a very active uricase 
enzyme is present in soy bean seeds (Sojabohnensamen) 
and soy bean meal (Sojabohnenmehl). He investigated the 
content, and formulated an oxidative process of decomposing 
uric acid with the formation of urea.
 Note 1. The enzyme uricase [urate oxidase] converts 
uric acid to allantoin. Most mammals have the enzyme 
uricase for breaking down uric acid into a soluble product. 
However during the evolution of great apes and humans, the 
gene encoding uricase became inactive. Thus humans do not 
have the enzyme uricase, and this gives us a predisposition 
to gout. Uric acid is only slightly soluble in water and easily 
precipitates out of solution forming needlelike crystals of 
sodium urate. These contribute to the formation of kidney 
stones and produce the excruciating pain of gout when 
deposited in the joints. Humans excrete uric acid as a 
nitrogenous waste. Uric acid is the chief nitrogenous waste 
of insects, lizards and snakes, and birds. It is the whitish 
material that birds deposit on statues.
 Note 2. This is the earliest document seen (April 
2020) concerning soybeans in Czechoslovakia. This 
document contains the earliest date seen for soybeans in 
Czechoslovakia (1920). Address: Aus der Biochemischen 
Abteilung der Staatl. Versuchsanstalt für Pfl anzenproduktion 
in Prag.

301. Piper, C.V. 1920. The jack bean [Canavalia ensiformis]. 
USDA Department Circular No. 92. 11 p. [1 ref]

• Summary: Contents: Exploiting the Jack bean. Description. 
History. Botany. Culture. Yields. Pests. Chemical analyses. 
Economic value. Green manure. Green feed. Hay and 
ensilage. The young pods as a vegetable. The seeds as food. 
The roasted seeds as a coffee substitute. The seeds as feed. 
Urease. Conclusions. Address: Agrostologist in Charge of 
Forage-Crop Investigations, Bureau of Plant Industry.

302. Rona, P.; Gyoergy, Paul. 1920. Zur Kenntnis der Urease. 
Zugleich ein Beitrag zum Studium der Giftwirkungen 
[Toward a knowledge of urease. Together with a contribution 
to the study of the effect of poison]. Biochemische Zeitschrift 
117:115-33. See p. 116, 133. [Ger]
• Summary: The urease was obtained from fi nely ground 
soybeans or defatted soybean meal (p. 116). The optimum 
for soybean urease was found to be pH 7.3 to 7.5; this is 
in agreement with the results of other researchers (p. 133). 
Address: From the Biochemical Lab. of the Moabit Hospital 
in Berlin [Germany] (Aus dem biochemischen Laboratorium 
des staedtischen Krankenhauses Moabit in Berlin).

303. Ubbelohde, Leo. 1920. I. Oele und Fette aus Pfl anzen. 
B. Schwachtrocknende Oele [I. Oils and fats from plants. 
B. Semi-drying oils]. In: Leo Ubbelohde & F. Goldschmidt, 
eds. 1920. Handbuch der Chemie und Technologie der Oele 
und Fette: Chemie, Analyse, Gewinnung und Verarbeitung 
der Oele, Wachse und Harze. II. Band [Handbook of the 
Chemistry and Technology of Oils and Fats: Chemistry, 
Analysis, Extraction, and Processing of Oils, Fats, Waxes, 
and Resins. Vol. 2]. Leipzig, Germany: Verlag von S. Hirzel. 
p. 137-322. See p. 282-93. Illust. Index. 25 cm. [Ger]
• Summary: No. 182, “Soybean oil (Sojabohnenöl),” has 
the following contents: Names: Huile de Soja. Soja bean 
oil. Chinese bean oil. Olio di Soia. Introduction: Botanical, 
varieties, culture, composition of the beans (2 tables), 
lecithin content, urease. Various preparations from soybeans: 
European (Sarton powder / Sartonpulver made by Bayer 
& Co.; Soyap made by Firma Zinnert), Asian (fl our, bread, 
milk, cheese, canned / tinned foods, soya sauce {Sojasauce} 
and the so-called soya-quark {Sojaquark} [tofu, containing 
72.1 to 73.0% water], natto), diabetic bread, soy sauce. 
Production of soybean oil. Properties of soybean oil. Use of 
soybean oil. Soybean cake (Sojabohnenkuchen, Sojakuchen). 
Commerce and trade.
 Note: This is the earliest German-language document 
seen (Dec. 2020) that uses the word Sojaquark to refer to 
tofu.
 Also discusses: Sesame oil (p. 196-206). Address: 1. 
Prof. Dr., Karlsruhe [Germany].

304. Wester, D.H. 1920. Beitrag zur Biochemie des 
Sojabohnen-Enzyms (Urease) [Contribution to the 
biochemistry of the soybean enzyme (urease)]. Berichte 
der Deutschen Pharmazeutischen Gesellschaft 30:163-75. 
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(Chem. Abst. 14:2803). [6 ref. Ger]
• Summary: After Takeuchi had established the presence 
of urease in several Papilionaceae in 1900 (footnote 1), 
Marshall used soybeans (Sojabohnen) to determine urea.
 Footnote 1. Tekeuchi, T. 1909. J. of the College of 
Agriculture, Tokyo Imperial University 1(1):1-14. June 16. 
(Chem. Abst. 2:213).
 Note: Papilionaceae–leguminous plants whose fl owers 
have butterfl y-shaped corollas; commonly included in the 
family Leguminosae. Address: From the Chemical Lab. of 
the War College (Aus dem Chemischen Laboratorium der 
Hoeheren Kriegsschule), den Haag, Holland.

305. Carnot, P.; Gerard, P.; Moissonnier, S. 1921. Action de 
l’uréase du soja sur l’organisme animal [Action of soy-bean 
urease on the animal organism]. Annales de l’Institut Pasteur 
(Paris) 35(1):1-42. Jan. (Chem. Abst. 15:1759). [4 ref. Fre]
• Summary: The authors’ experiments show that urease 
(which is called a “diastase” rather than an “enzyme”) totally 
and rapidly destroys urea in the blood.

306. Oshima, Kokichi. 1921. Re: Description of Japanese 
foods pickled in miso or shoyu, imported to New 
York. Letter, probably to Margaret B. Church, Bureau 
of Chemistry, USDA, Washington, DC, Feb. 12. 2 p. 
Handwritten. [Eng]
• Summary: Mentions daikon misozuke (white radish), 
taimiso (sea bream), youkizuke (Miscellaneous vegetables in 
shoyu).
 Note: According to Dr. Charles Thom’s personal papers 
from about 1922-23, Kokichi Oshima spent 7-8 months at 
the Microbiological Laboratory of the USDA Bureau of 
Chemistry doing research related to food fermentation, such 
as quantitative determination of industrial mold enzymes. 
Oshima was a graduate of Hokkaido Imperial University 
(Sapporo, Japan). In Dec. 1922 and Feb. 1923 Oshima was 
back in Sapporo. Address: Apt. 42, 604 W. 139th St., New 
York City, NY.

307. Thom, Charles; Church, Margaret B. 1921. Aspergillus 
fl avus, A. oryzae, and associated species. American J. of 
Botany 8(2):103-26. Feb. [54 ref]
• Summary:  Introduction. “The numerous strains align 
themselves into groups of closely related forms which 
may for convenience be considered here under three series 

names.”
Aspergillus fl avus-oryzae series. The saké industry 

of Japan is based upon the diastatic power of A. oryzae 
(Ahlb.) Cohn. When “numerous cultures from the soy or 
shoyu industry of Japan and China are brought together, 
a whole series of forms are found which bridge the gap 
morphologically between A. oryzae as the saké organism 
and A. fl avus as described and distributed also by Wehmer. 
Material taken directly from fermenting vats in China by 
Dr. Yamei Kin, formerly of the Bureau of Chemistry, shows 
strains of this character. Inoculating material furnished by Dr. 
Teizo Takahashi for experimental work on the fermentation 
of soy sauce or shoyu proved to be a member of this 
series. Dr. Takahashi had selected his strain for this type of 
fermentation from among several recognized and studied by 
him in Tokyo... All of these strains are regarded by him as 
varieties of Aspergillus oryzae, not A. fl avus.”

Aspergillus oryzae series. “In the Oriental industries in 
which it has been long used, the separateness of this form is 
largely lost. It becomes, therefore, a gigantic race in a group 
in which other members possess the same habits, the same 
essentials of structure, but differ slightly in color and greatly 
in size... Aspergillus fl avus was fi rst described by Link 
(1809) in terms vague enough to baffl e any attempt at certain 
identifi cation.”

Aspergillus Wentii and related forms. “The Java culture 
originally sent by Went to Wehmer was used in rice and 
soy fermentation on that island by Chinese workmen.” 
Aspergillus tamari and allies. “A second brown series of 
forms is more closely associated in occurrence and in habit 
with A. fl avus and its allies than is A. Wentii. Many cultures 
in this series have been obtained in forage and feeding stuffs, 
from the Oriental soy fermentations... In size of colony, 
habit, and appearance aside from color, these forms resemble 
A. fl avus. In the markings of conidia they suggest A. niger... 
Kita (1913) described as A. tamari a culture discovered as a 
contamination in a Japanese fermented product, tamari-koji.”
 A photo (photomicrograph) shows the wide variety 
of heads in a species and in a strain of Aspergillus tamari. 
Includes a calyptrate head. Note: This is the second 
earliest study seen of a fermented food published by 
USDA researchers. Address: USDA Bureau of Chemistry, 
Washington, DC.

308. Takamine, Jokichi. 1921. Last will and testament. 
Passaic County, New Jersey. 16 + 3 p. May 
17. 23 cm.
• Summary: This will was written on 
17 May 1921 while Dr. Takamine was 
“temporarily sojourning at Biltmore, North 
Carolina.” It is typeset as a booklet with 16 
numbered pages. In addition there is: (1) A 
title page; (2) A page from the surrogate’s 
court, County of Passaic, New Jersey 
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stating that this is a certifi ed copy of the deceased’s will. The 
certifi cation is dated 18 March 1924; and (3) An end page 
showing that the will is recorded in county will book G-3, 
page 121+.
 Joan Bennett of Tulane University obtained a copy 
of this will from Agnes DeMille; the marginal notes are 
probably in Agnes’ hand.
 Contents: Introduction (His wife, Caroline Takamine, 
is sole executor for all properties located in the USA; 
Caroline and his friend Matasaku Shiobara of Tokio are 
joint executors for matters related to Japan). United States 
properties: Life insurance (to Caroline), income derived 
from Parke, Davis & Co. of Detroit (Michigan)–adrenalin 
account (semi-annual royalty payments under his Adrenalin 
inventions, patent, and trademark. Gifts of $3,000 to $1,000 
to 7 friends, monument for burial plot, and the remainder 
divided one third to Caroline and “one-sixth of such total 
each to my son Jokichi Takamine, Jr., his wife Hilda 
Takamine, my son Eben Takamine, and his wife Ethel 
Takamine, as long as said income continues”), dividends 
from Takamine Ferment Company stock, dividends from 
International Takamine Ferment Company stock, income 
from stock of Parke, Davis & Co., income from Hooker 
Electro Chemical Co. (25 Pine St., New York City), bonds of 
the Nippon Club of New York, other minor stocks, Takamine 
Laboratory Inc. stock, house at 334 Riverside Drive, New 
York City, Sho-Foo-Den property at Merriewold Park [3 
miles northeast of the town of Forestburgh], Sullivan County, 
New York (incl. Japanese building and nearly 23 acres), 
farm house and farm of nearly 100 acres at Merriewold Park, 
Sullivan County, New York, about 20 acres of land along 
Florence Lake and a few acres back of Cohen’s house at 
Merriewold Park, Sullivan County, New York.
 The estate at Merriewold Park, Sho-Foo-Den, which 
consisted of twenty acres and an elaborate home of Japanese 
design, is to go to his wife, Caroline. Another tract of 110 
acres goes to Mr. and Mrs. Eben Takamine, and still another 
of 20 acres on Forest Lake, Merriewold Park, to Mr. and 
Mrs. Jokichi Takamine, Jr.
 The house at 93 The Boulevard, Passaic, will go to 
the widow besides one-third of the residuary estate. She is 
also entitled to sell the home at 334 Riverside Drive, for a 
price she considers fair and use the proceeds to liquidate the 
indebtedness of the Takamine Industry Company of Japan to 
the Sumi Tomo [Sumitomo] Bank of Tokio.
 Japanese properties: Royalty income from Taka Diastase 
(gifts of 20,000 to 500 yen to 20 people; ¥10,000 to be 
donated every year for 5 years to the Physical and Chemical 
Research Institute of Tokio; ¥5,000 to be donated every 
year for 5 years to the Imperial Academy of Science as 
“Prize Fund”), income from adrenalin in Japan (and use of 
Adrenalin trade mark by Sankyo Co.), dividends from stock 
of Sankyo Company of Japan, general provisions. Witnesses: 
Edythe Cottrell of Biltmore, North Carolina; Jane A. Eckles 

of Black Mountain [North Carolina].
 “I request that at my death my body, if possible, be 
offered to Dr. Malcolm Harris of Chicago, Illinois, for 
anatomical examination and scientifi c research, particularly 
with regard to my liver, upon which he and Dr. Heurotin 
[Henrotin] of Chicago, operated nearly 30 years ago.” After 
that, he would like his body cremated and one half of the 
ashes buried in Woodlawn Cemetery, New York City, and the 
other half of his ashes to be sent to his sister, Jun Takahashi, 
or to Matasaku Shiobara of Tokio, Japan, to be buried in 
Tokio cemetery (p. 2).
 “I have incurred an indebtedness on account of loss 
in the running and operations of Takamine Laboratory, 
Inc. at Clifton, New Jersey, and particularly in connection 
with the manufacture and sale of Arsaminol [a brand of 
arsphenamine]... (p. 7).
 “I have incurred or assumed indebtedness to the 
Sumitomo Bank of Tokio, Japan, in behalf of the Takamine 
Industrial Company of Japan” (p. 9).
 “It is my wish and desire that any property I may have 
or own at the time of my death, at Kokutaiji, Japan, be given 
to Mr. Fuji. It is my wish and desire that a Takamine family 
monument to be designed by Mr. Katsuji Makino and the 
same erected in Aoyama Cemetery in Tokio...” (p. 15).
 Dr. Takamine’s insurance of $100,000 goes to the 
widow. His business affi liations included the Hooper Electro 
Chemical Company, the headquarters of which is at 25 Pine 
street, New York City, and interest in Parke Davis and Co., 
the drug concern, which prepared all his adrenalin. The latter 
cost him 25 cents a grain to prepare and he sold more than 
60,000 grains annually to Japan alone at 80 cents a grain. 
Address: New York.

309. Henmi, H. 1921. Nattô no kôso ni tsuite [The enzymes 
of natto]. Sapporo Norin Gakkaiho (J. of the Society of 
Agriculture and Forestry, Sapporo) 13(57):121-38. June. [5 
ref. Jap]
Address: Sapporo, Japan.

310. Wester, D.H. 1921. [Culture tests with soybeans. 
Occurrence of urease in parts of the plants other than 
the seeds]. Pharmaceutisch Weekblad voor Nederland 
58(34):1113-19. Aug. 20. (Chem. Abst. 15:3505). [Dut]*

311. Takamine, Jokichi; Takamine, Jokichi, Jr. 1921. 
Enzymic substance and process of making same. U.S. Patent 
1,391,219. Sept. 20. 5 p. Application fi led 23 Jan. 1918.
• Summary: Describes an enzymic preparation for treating 
fi bers. See British Patent 152,792 (24 July 1919). Address: 1. 
New York City, NY; 2. Clifton, Passaic County, New Jersey.

312. Wester, D.H. 1921. Kultur-Versuche mit Soja-Bohnen. 
II. Vorkommen von Urease in anderen Pfl anzenteilen als in 
Samen [Culture trials with soybeans. Occurrence of urease 
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in parts of the plant other than the seeds]. Biochemische 
Zeitschrift 122:188-92. Sept. [6 ref. Ger]
• Summary: Along with Mr. Cunaeus, I have carried 
out some trials on a small scale on the possibility for the 
cultivation of soybeans (Sojabohnen) in Holland at the 
trial garden of the Dutch Association for the Cultivation 
of Medicinal Herbs (Niederländischer Verein für 
Heilkräuterkultur) in Delft (the laboratory of Prof. G. van 
Itterson).
 The fi rst time (1917), the beans were sown late, namely 
in June. The plants developed very well and bore many 
blossoms and fruit, but they were not mature in the autumn. 
In order for them to afterripen (Nachreifen), the plants were 
removed from the ground and hung up in a dry location. As 
a result of this, seeds of a normal appearance and normal 
composition were attained. In 1918, the sowing took place 
earlier. The harvest was lower than in 1917, and in this case 
as well, the seeds were still not completely mature in the 
autumn.
 The average weight of the beans harvested in 1917 was 
142 mg, increasing in 1918 to 175 mg.
 In 1918 a large soybean plant yielded 66 seeds with a 
total weight of 11.65 gm. A plant of medium size gave 48 
seeds = 9.1 gm, and the 37 seeds of a small plant weighed a 
total of 6.04 gm.
 In the year 1919 Mr. Cuneus planted the following 
varieties, all of which had been planted in both 1917 and 
1918:
 1. Soja hispida, from Delft
 2. Soja hispida nigra [black], from Delft
 3. Soja hispida, from Java
 4. Soja hispida nigra [black], from Java
 5. Soja hispida, from Madrid [Spain]
 6. Soja hispida lutea, from Madrid
 7. Soja hispida nigra [black], from Hohenheim [near 
Stuttgart, Germany]
 8. Soja hispida Sangora, from Hohenheim
 9. Soja hispida brunea, from Wageningen [Netherlands]
 10. Soja hispida lutescens, from Wageningen
 11. Soja hispida nigra [black], from Wageningen
 12. Soja hispida Sangora, from Bern [Switzerland]
 The order in which the plants bloomed is then given.
 In 1920 these same 12 soybeans were plant, and 
in addition to them the following varieties were bred 
(gezüchtet):
 13. Soja hispida Bonn
 14. Soja hispida Kassel
 15. Soja hispida Zagreb
 16. Soja hispida nigra Bern
 17. Soja hispida Sangora Basel
 18. Soja hispida schwarze [black] 100 days Basel
 19. Soja ochroleuca Basel.
 The article concludes: It remains to be seen what 
biochemical role this enzyme [urease] plays.

 Note: The fi rst two paragraphs were translated by Philip 
Isenberg (MM, CT), Long Beach, California. Address: den 
Haag, Holland.

313. Graham, Robert. 1921. A new or improved bread 
and process for making same. British Patent 176,752. 
Convention date (Austria): 7 March 1921. 3 p. Application 
date (in UK): 12 Oct. 1921. Complete not accepted.
• Summary: The application for this patent was not accepted 
and has become void. “This print shows the Specifi cation as 
it became open to public inspection.”
 The new, improved bread contains “fl our from soya 
beans” also called “soya bean meal or fl our.” The addition 
of enzymes improves the fl avor of the bread and eliminates 
the “disagreeable fl avour” of the fl our. Address: Haymount 
House, Cupar, County of Fife, Scotland (a subject of the 
King of Great Britain).

314. Nemec, Antoine; Duchon, François. 1921. Peut-on 
déterminer la valeur des semences par voie biochimique? 
[Can the germinative power of seeds be determined by 
biochemical methods?]. Comptes Rendus des Seances de 
l’Academie des Sciences (Paris) 173(20):933-35. Nov. 7. 
(Chem. Abst. 16:1450). [2 ref. Fre]
• Summary: The authors believe that the answer to their 
question is “yes.” The authors have studied the relationship 
between the vitality of seeds and their diastatic activity 
with the goal of ascertaining the possibility of determining 
the agricultural value of seeds–especially their germinating 
capacity and energy–by a quick and easy biochemical 
method offering greater advantages over the germination 
test which is sometimes a lengthy process, lasting 5 to 30 
days (longest for the seeds of forest trees), according to the 
species.
 They have conducted experiments investigating the 
relationships between the various diastases of seeds–
amylase, invertase, glycérophosphatase, lipodiastase, urease 
(extracted from soja), uricase, phytoprotease, and catalase–
to the vitality of those seeds from various species (maize, 
white mustard, soy-bean), varieties, and origin.
 They found that the hydrolyzing diastases can survive 
the loss of germinative power of seeds. But catalase behaves 
completely differently; it seems that the vitality lost by 
the seed or organism is tightly and intimately tied with the 
limited activity of the catalase. It is known that this enzyme 
is extremely sensitive to hydrogen ions. So it is possible 
that the chemical changes in the seed, characterized by 
progressive acidifi cation, is linked to the gradual loss of 
catalase activity. Thus it is apparent that the activity of 
catalase, measured under comparable conditions in cubic 
centimeters of oxygen released, can represent a suitable 
method to evaluate, rapidly and easily, in a matter of 
minutes, the agricultural value [viability] of seeds.
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315. Graham, Robert. 1921. A new or improved bread 
and process for making same. British Patent 187,935. 
Convention date (Austria): 27 Oct. 1921. 2 p. Application 
date (in UK): 18 Nov. 1921. Complete not accepted.
• Summary: The application for this patent was not accepted 
and has become void. “This print shows the Specifi cation as 
it became open to public inspection.”
 Six examples are given, each containing 25 kg. of “soya 
bean fl our.” The 1st is without yeast food, the 2nd uses rye 
fl our as a yeast food. Address: 168, Regent St., London, W.1 
(a subject of the King of Great Britain).

316. Blunck, Gustav. 1921. Pfl anzenmilch [Plant milk]. 
Chemiker-Zeitung 45(144):1166. Dec. 1. [3 ref. Ger]
• Summary: The author notes that margarine was born in 
1871, out of the necessities of the time, and the margarine 
industry grew rapidly during World War I until today in 
Germany margarine is more widely used than butter. The 
same problem has now arisen with respect to milk, and 
how to make a substitute from plants. The main drawbacks 
with existing soymilks are the strange fl avor and the lack 
of vitamins. The author developed a soymilk using a 
fermentation with “aroma building” bacteria, and involving 
treatment with certain proteolytic enzymes. This improved 
the soymilk fl avor, making it “completely similar” to that 
of cow’s milk in fl avor and digestibility, as well as in its 
ability to make kefi r, yogurt, etc. And it stays fresh longer 
since it is free of a germ/sprout [Keim]. So in a short time we 
should have a plant milk to go with our plant butter, and an 
improvement in our nutritional situation, since the shortage 
of milk and its high price makes it almost a luxury item. 
Address: Chemiker, Eberswalde.

317. Blunck, Gustav. 1921. Pfl anzenmilch [Plant milk]. 
Seifensieder-Zeitung 48(50):1026. Dec. 15. [5 ref. Ger]
• Summary: This article about fermented soymilk is 
reprinted from Chemiker-Zeitung, 1 Dec. 1921, p. 1066. 
Address: Chemiker, Eberswalde.

318. Thunberg, Torsten. 1921. Sur la présence de certains 
ferments oxydants dans les grains de Phaseolus vulgaris 
[On the presence of certain oxidizing ferments in the 
seeds of Phaseolus vulgaris (common beans)]. Archives 
Internationales de Physiologie 18:601-06. Aug/Dec. [3 ref. 
Fre]
Address: Laboratory of Physiology, University of Lund, 
Sweden.

319. Nakagawa, S. 1921. [Robinia urease and soy urease]. 
Tokyo Igakkai Zasshi (J. of the Tokyo Medical Society) 35(9): 
(Chem. Abst. 16:3912). *

320. Oshima, Kokichi. 1922. Promising development of 
soya bean sauce: Studies on the protease of the Aspergillus 

oryzae-fl avus group and its role in shoyu brewing. American 
Food Journal 17(1):30-31. Jan. [10 ref]
• Summary: “Editor’s note.–The author of this article has 
been engaged for some time in experimental work in the 
laboratories of the Pathological Division of the Bureau of 
Animal Industry and the Microbiological Laboratory of the 
Bureau of Chemistry, U.S. Department of Agriculture. He is 
studying in Europe at the present.”
 The article begins: “Shoyu (soya bean sauce) is a most 
important seasoning in Japan and China, where it is widely 
used instead of vegetable or meat extract and salt. It is a 
fermented product made from soya beans, wheat and salt 
which are acted upon by Aspergillus fl avus and related forms. 
The fi nished product contains about 20 per cent sodium 
chloride, 5 per cent glucose and 3 per cent protein cleavage 
products. Being highly palatable, nutritious and cheap, it 
will probably be used more and more extensively in many 
countries.”
 Note. This is the earliest English-language document 
seen (April 2012) that uses the term “soya bean sauce” to 
refer to soy sauce.
 From “analysis of ‘moromi’ at different ages and from 
the fact that Aspergillus fl avus and related forms which 
are used in ‘shoyu-koji’ preparation, produce a very strong 
proteolytic enzyme, it may be assumed that the protease from 
such Aspergilli is the most important one.”
 A table (p. 30) shows three different species of 
Aspergillus and their characteristics: Aspergillus oryzae. 
Amylase production: strong. Growth: quick. Aspergillus 
effusus. Amylase production: very weak. Growth: slow. 
Aspergillus parasiticus. Amylase production: very weak. 
Growth: quickest.
 “Infl uence of cooking on glycinin digestibility [by 
protease enzymes]: In ‘shoyu’ brewing soya beans are 
generally cooked 2 to 3 hours in open kettles. Cooking in the 
autoclave [pressure cooker] at 15 pounds pressure for 1½ to 
2 hours is coming into vogue.”
 “Summary: 1. Proteolytic enzymes prepared from 
Aspergillus oryzaefl avus group can digest native proteins 
such as beef muscle, egg white, glycinin, edestin and casein 
as well as paoepton [peptone?] with the production of amino 
acids... The glycinin is favored by the presence of sodium 
chloride because the salt keeps the protein in solution...”
 Acknowledgment: “The author is greatly indebted... 
to Drs. William N. Berg, Margaret B. Church and Charles 
Thom.
 “Many thanks are due to Dr. Jokichi Takamine, in whose 
laboratory many practical experiments were made on Taka-
diastase.” Address: Was at USDA Bureau of Chemistry 
Microbiological Lab. Now studying in Europe. By 23 Feb. 
1923 he is in Sapporo, Japan.

321. Takamine, Jokichi, Jr. 1922. Process of making 
beverages. U.S. Patent 1,412,378. April 11. 2 p. Application 
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fi led 10 Dec. 1919.
• Summary: Describes a process for making digestive 
cordials which contain alcohol, plus an enzyme as a digestive 
agent. To keep the digestive properties of the enzyme from 
being impaired by the alcohol, a protective substance such as 
sugar is added to enzymic preparations before mixing with 
alcohol.
 It is a common custom to serve a beverage called a 
cordial following meals. “It is also a common practice, 
particularly with individuals affected with indigestion, to 
take digestive compounds of various kinds... following meals 
as an aid to digestion. It is among the special purposes of 
my special invention to combine the after dinner cordial, for 
example, and a digesting agent in suitable proper quantities 
so that the after dinner cordial will contain a proper 
medicinal dose of the digestive compound and I have found 
that an enzyme such, for example, as takadiastase, pepsin, 
pancreatin or the like, or suitable compounds thereof, will 
well answer the purpose.” Address: Clifton, Passaic County, 
New Jersey.

322. Takamine, Jokichi; Takamine, Jokichi, Jr. 1922. Process 
of treating textile and other fabrics, thread, yarn, and the like. 
U.S. Patent 1,421,613. July 4. 4 p. Application fi led 8 Oct. 
1920.
• Summary: Describes how to remove starches and gums 
from textile materials. Textile materials such as yarns or 
threads are treated with enzymes produced by Eurotium 
oryzae or other material containing proteolytic and diastatic 
enzymes to dissolve starches and gums and render them 
capable of being removed by washing with water. Address: 
1. New York City, NY; 2. Clifton, Passaic County, New 
Jersey.

323. Associated Press. 1922. Noted Jap chemist dies in 
New York: Originated new chemicals to aid digestion; was 
decorated for work. Los Angeles Times. July 23. p. 14.
• Summary: “By A.P. night wire. New York, July 22.–Dr. 
Jokichi Takamine, prominent Japanese chemist, died in 
Lenox Hill Hospital shortly before noon today after an illness 
of several weeks. Dr. Takamine, producer of the diastatic 
enzyme ‘Takadiastase’ and originator of adrenalin, died of a 
complicated kidney disease from which he had suffered for 
several months.”
 “In 1915 he was decorated by the Emperor of Japan 
with the fourth Order of the Rising Sun. The Emperor had 
previously made him a member of the Royal Academy of 
Science. In New York he was head of the Nippon Club and 
a member of others, including Lotos, Chemists, Drug and 
Chemical, and New York Athletic.”

324. New York Times. 1922. Jokichi Takamine, noted 
chemist, dies: Japanese who discovered adrenalin and 
takadiastase had been ill two years. Founded the Nippon 

Club. He was widely known for his work for friendly 
relations between Japan and United States. July 23. p. 19. 
Sunday.
• Summary: An excellent obituary and biography. “Dr. 
Jokichi Takamine, the chemist, and perhaps the best-known 
Japanese in this country, died yesterday at the Lenox Hill 
Hospital, where he had been ill for several weeks of heart 
disease. His illness dated back two years, and he had almost 
regained his health when his activities in welcoming the 
delegates of the Japanese Business Men’s Mission, Baron 
Shibusawa’s party, and the Japanese delegates to the 
Disarmament Conference brought on a recurrence of his 
illness. He was forced to take to his bed on Dec. 16, 1921, 
and never regained his strength.
 “With Dr. Takamine at the time of his death were his 
wife, his two sons, Eben T. and Jokichi, with their wives, and 
his sister, Mrs. J. Takehashi. A few intimate friends were also 
at the bedside.
 “The body was taken to Dr. Takamine’s home in Passaic 
[New Jersey] where it will remain until Monday afternoon. It 
will then be taken to the Nippon Club, in West Ninety-third 
Street, where a memorial service will be held at 6 o’clock 
Monday evening. On Tuesday the body will be taken to St. 
Patrick’s Cathedral, where funeral services will be held at 
10:30 o’clock. Burial will be in Woodlawn Cemetery [Bronx, 
New York].
 “Born in Japan in 1854: Dr. Takamine was widely 
known in the United States and Japan for his work for better 
relations between the two countries and his achievements 
in chemistry. He was born Nov. 3, 1854, at Kanazawa City 
in Kaga Province, Japan, the fi rst son of Sei-Ichi and Yuki 
[sic, Seiichi and Yukiko] Takamine and a samurai of the 
Kanazawa clan. His father was a physician to the Prince 
of Kaga. When 12 years old he went to Nagasaki to study 
under the Portuguese Consul, and later went to Osaka to 
study medicine. He was one of the fi rst graduates of the 
Imperial University of Japan at Tokyo, taking his degree in 
Engineering and Chemistry. He then went as a Government 
student to the University of Glasgow and the Andersonian 
University of Glasgow, where he spent three years.
 “On his return to Japan Dr. Takamine was appointed 
Chemist of the Department of Agriculture and Commercial 
[Commerce?], where he did much to improve the brewing 
of sake and the making of indigo. The quick applicability 
of his inventions to commercial uses was always a market 
[marked?] feature of his work. His appointment as Japanese 
Commissioner to the Cotton Centennial World’s Fair at New 
Orleans [Louisiana] in 1884 was the turning point of his life, 
for there he met Miss Caroline Hitch, whom he married, and 
resolved to spend the rest of his life in the United States.
 “Has two greatest discoveries: He went to Tokyo in 
1857 to erect the fi rst superphosphate works in Japan, and 
his two sons, Jokichi and Eben, were born there. He returned 
to America in 1890, and began his research work which 
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brought him recognition as a commercial chemist. His two 
greatest discoveries were adrenalin and takadiastase. He 
discovered adrenalin in 1900 through experiments with the 
glands of sheep. It is now manufactured from bovine glands, 
and is used by surgeons throughout the world to raise blood 
pressure, which is accomplished through the contraction of 
the small arteries. It has made possible bloodless surgery 
in minor operations, especially on the eye, ear and throat. 
He was honored for his discovery by surgeons all over the 
world.
 “Dr. Takamine discovered takadiastase in 1894. It is 
obtained from a fungus growth, mainly on the rice plant, 
known as aspergillus oryzae, and is largely used in the 
fermentation of sake, or rice beer, in Japan. It is also used by 
physicians for starch digestion and is today a remedy known 
to all druggists.
 “A company was formed in Chicago [Illinois] for 
the manufacture of this product and it soon became very 
profi table. In the meantime he introduced many useful 
industries into Japan, among which were soda, works, 
fertilizer works, dye, alkali and aluminum, and was also 
the founder of a large pharmaceutical corporation. He 
established a chemical and physical research laboratory at 
Tokyo and on his return here set up a laboratory of his own 
at Clifton. N.J. [New Jersey].
 “Decorated by Japanese emperor: Dr. Takamine was 
made Doctor of Chemical Engineering in the University 
of Japan and Doctor of Pharmacology in 1906. He was 
decorated by the Japanese Emperor with the Fourth Order 
of the Rising Sun in 1915, having been appointed member 
of the Royal Academy of Science by the Emperor in 1913. 
He was President of Sankyo. &. Co. Ltd., Tokyo; Takamine 
Ferment Company, International Takamine Ferment 
Company, Takamine Laboratory, Inc., and Takamine, 
Incorporated.
 “He founded the Nippon Club of New York, the Japan-
America Society, the Chemical and Physical Research 
Society of Japan and was prominent among the founders of 
the Japan Society of New York and the Japanese Association 
of New York Athletic, Merriewold, Bankers and Nippon 
Clubs, the American Chemical Society, Royal Chemical 
Society of England, Institute of Chemical Engineers and the 
Franklin Institute.
 “J.I.C. Clarke’s tribute: A tribute to Dr. Takamine was 
paid yesterday by his friend J.I.C. Clarke, who had known 
him for many years, and said: ‘Apart from his devotion 
to science, it was his dearest wish to promote abiding and 
enduring friendship between the land of his birth and that 
of his adoption. In the fi eld of the chemistry of life he had 
created powerful corporations to develop and apply his 
valuable inventions and discoveries, always keeping before 
him his cherished ideal of a union between Japan and the 
United States based on a common economic interest and 
mutual esteem. In his pursuit of this ideal he incessantly 

worked with tireless zeal and grim determination, giving 
most unstintedly [sic, unstintingly], and was rightly spoken 
of as an uncrowned Ambassador of Good-Will between the 
two nations. An intense lover of Japan, its ancient art, its 
domestic virtues, its rich traditions, he became an equally 
ardent lover of the United States, its high ideals, its balanced 
freedom.’
 “Dr. Takamine had a unique country home at 
Merriewold Park, Sullivan County, N.Y. [New York]. He 
purchased two of the Japanese buildings at the St. Louis 
Exposition [Missouri], combined them under one roof and 
adapted them to American life, surrounding them with a 
wealth of Japanese designs and gardens. His friends were 
frequently entertained there.”
 Note: This is the earliest document seen (Aug. 2012) 
in which the word “Ambassador” is used to refer to Dr. 
Takamine, or in which he is referred to as an “uncrowned 
Ambassador” or an “Ambassador of Good-Will.”

325. Times-Picayune (New Orleans, Louisiana). 1922. 
Famous Japanese chemist is dead: Dr. Jokichi Takamine, 
who married New Orleans girl, rose rapidly. July 23. p. 15.
• Summary: “New York, July 22.–Dr. Jokichi Takamine, 
prominent Japanese chemist, died in Lenox Hill Hospital to-
day after an illness of several weeks.
 Dr. Takamine, producer of the diastatic enzyme 
‘takadiastase’ and originator of adrenaline, died of a 
complicated kidney disease from which he had suffered for 
several months. He was thought on the road to recovery until 
June when his condition became so much worse that he was 
compelled to leave his country home at Merriewold, N.J. 
[sic, New York], with its extensive Japanese gardens and go 
to a hospital.
 “Dr. Takamine was particularly well known for his 
discoveries in chemical research and he also was the head 
of several organizations which manufactured and distributed 
chemical products.” There follows a brief biography of 
Jokichi Takamine.
 “In 1885 [sic, 10 Aug. 1887] he married Miss Olivia 
Hitch [sic, Miss Carrie Hitch] of New Orleans and returned 
to Japan where he organized and erected the fi rst super-
phosphate works at Tokio.” In 1890 he returned to America. 
The rest of his brief biography follows.
 Note: Most of this obituary is based on the much longer 
obituary in The New York Times.

326. World (The). 1922. Famous Japanese chemist dies 
here: Dr. Jokichi Takamine, who discovered Adrenalin and 
Takadiastase, expires at 67. Wife an American woman. 
Leader of countrymen and advocate of peace. July 23. 
Evening edition.
• Summary: The article begins: “Dr. Jokichi Takamine, 
eminent Japanese chemist and ardent advocate of friendship, 
economic and otherwise, between his native land and the 
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United States, died yesterday morning in the Lenox Hill 
Hospital, after an illness that began in November 1920. He 
was sixty-seven years old.” A photo (top of col. 2) shows Dr. 
Jokichi Takamine.

327. Kato, Naosaburo. 1922. Daizu ureaze no kôsô sayô 
kenkyû. I. Gurikokôru no daizu ureaze kôso sayô ni oyobosu 
eikyô ni tsuite [Investigations on the enzymatic action of soy 
urease. I. Infl uence of glycocolls on the enzymatic action 
of soy urease]. Yakugaku Zasshi (J. of the Pharmaceutical 
Society of Japan) No. 488. p. 867-93. Oct. (Chem. Abst. 
17:2719). [5 ref. Jap; ger]
• Summary: As a result of the studies of Jacoby and Umeda 
(Biochemische Zeitschrift 68, 23), it was determined that the 
splitting of ammonia from urea by soy urease (Sojaurease) 
is greatly increased upon the addition of glycocoll. Rona 
and György (Biochemische Zeitschrift 111, 115) have traced 
this phenomenon back to the change in the hydrogen ion 
concentration. According to Nakagawa, what is concerned 
here is a protective effect for the self-decomposition of the 
enzyme.
 As a result of numerous experiments, the author (K) 
has arrived at the conclusion that the added glycocoll has 
a coenzymatic effect and that it supplements the coenzyme 
of soy urease that is made ineffective during the action, as a 
result of which the effect of the latter is increased to a great 
degree.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. Glycocoll is a crystalline, nitrogenous substance, 
with a sweet taste, formed from hippuric acid by boiling with 
hydrochloric acid, and present in bile united with cholic acid. 
It is also formed from gelatin by decomposition with acids. 
Address: Japan.

328. Lublin, Alfred. 1922. Ueber eine besondere Wirkung 
des Ureasefermentes auf den tierischen Organismus [On a 
special effect of the urease ferment on the animal organism]. 
Archiv fuer Experimentelle Pathologie und Pharmakologie 
(Leipzig) 92(4-6):280-87. [27 ref. Ger]
• Summary: The enzyme (Das Ferment) urease is found 
in the soybean and the jackbean. Address: M.D., Medical 
Clinic, Univ. of Breslau [later Wroclaw, Poland].

329. Lublin, Alfred. 1922. Zur Frage der Ureaseausscheidung 
im menschichen Harn [On the question of urease excreted 
in human urine]. Biochemische Zeitschrift 133(1/3):21-23. 
[Ger]
• Summary: Soybeans are mentioned on page 21 in the 
form “Sojabohnenmehlmazerat” (macerated soybean fl our). 
Address: Medical University Clinic, Breslau [in Poland 
since 1945] (Aus der Medizinischen Universitaetsklinik zu 
Breslau).

330. Martindale, William Harrison; Westcott, W. Wynn. 
1922. The extra pharmacopoeia of Martindale and Westcott. 
17th ed. (Reprint) 2 vols. London: H.K. Lewis & Co., Ltd. 
See vol. I, p. 568, 597, 824; vol. II, p. 369, 414-15. Index. 17 
cm. [14 ref]
• Summary: The Preface to volume I notes that the last 
edition was issued in Jan. 1915, shortly after the European 
war began. The war was caused by “Germany’s long 
conceived desire to ruin and destroy the British Empire–her 
best friend commercially...” During the war, brilliant German 
chemists and chemical factories quickly changed over “to 
the manufacture of explosives and poison gases”–such as 
mustard gas.
 In the long chapter titled “Materia Medica, Offi cial 
and Non-Offi cial, alphabetically arranged” is a section on 
“Nutrimenta” (p. 562-79) that describes foods which can be 
used as medicines. In the subsection on “Milk preparations” 
(p. 567-75) we read (p. 568): “Synthetic milk. Syn. *Solac 
(T.M. 346623) [Trade Mark, British registered]. Soya beans 
are ground to a coarse fl our and stirred vigorously in an 
alkaline solution to extract the soluble proteins. The oil, 
which is nauseous to the taste, is carefully removed. Finally 
Arachis and Sesame Oils, Dextrin and the remaining salts of 
milk are added; after emulsifying, B. Acid Lactic is added. 
The average fat content is 3.5%.
 “Melco is also made using Pea Nuts as the source of 
Albumin. The methods are subjects of patents by W.J. 
Melhuish, (The Practitioner {London}, Vol. 10, No. 115, p. 
80; Pharmaceutical Journal and Pharmacist {London}, Vol. 
ii, 1916, p. 297; British Medical Journal, Vol. ii, 1915, p. 
646; Vol. 1/18/430).
 “D.F. Ritchie writes that he experimented in the matter 
some years ago and found that a milk can be made by 
grinding up Soya Beans with a small quantity of water, 
and then adding enough water to make an emulsion, but 
Soya Beans as such cause considerable gastric disturbance 
(Pharmaceutical Journal and Pharmacist {London}, Vol. ii, 
1916, p. 244; See also F. Golby, Pharmaceutical Journal and 
Pharmacist, Vol. ii, 1916, p. 214).
 The section titled “Oleum papaveris” (p. 597-98) is 
identical to that in the 1915 edition.
 In the chapter titled “Supplementary list of drugs” is 
a long section (p. 824) on “Soya Bean.–Glycine Hispida 
(Leguminosae).” It is identical to that in the 1915 edition.
 The next two sections (p. 824) state: “Synthetic Milk q.v.
has been made from the bean.
 “Sarton (T.M. 322562) is a preparation of the bean for 
use as a diabetic food.
 The next section, titled “Soya Oil” (p. 824) is almost 
identical to that in the 1915 edition.
 In Vol. II, the section titled “Lecithin” (p. 87-88) is very 
similar to that in the 1915 edition; soy is not mentioned. 
In the chapter on “Analytical memoranda,” the section 
on estimation of urea in the blood (p. 369) notes that 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   127

© Copyright Soyinfo Center 2021

“Urease contained in Soya Bean is used. It converts urea 
quantitatively into Ammonium Carbonate, but has no effect 
on other nitrogen constituents. (The hydrolysis is complete in 
15 minutes.)... Caprylic Alcohol is used in conjunction with 
the Soy Bean fl our. See for further details, pp. 414, 415.”
 The section titled “Urease method of estimating urea” 
(p. 414-15) begins: “Mix 25 Cc. of the urine with a pinch 
of powdered Soy Bean fl our (2 to 3 Gm.)... It must be 
remembered that the urease [in the soy bean fl our] attacks 
[hydrolyzes] only urea, 1 molecule of urea producing 1 
molecule of Ammonium Carbonate.” Details are given. can 
be used.
 William Martindale lived 1840-1902. Volume I also 
discusses: Gluten (p. 576-77–Synonym: Vegetable Albumin). 
Diabetic foods (p. 576-77, incl. starchless bread; soy is not 
mentioned). Oleum sesami / Sesame Oil (p. 603-04; also 
called Benné oil, gingelli oil, teel oil). Arachis Hypogæa. (p. 
780; also called Pea Nut, Ground Nut Goober Nut, Manilla 
grain [Manila grain], Chinese Almond).
 Volume II also discusses: Proprietary medicines (p. 562-
81, incl. Carter’s Little Liver Pills, Ovaltine, and Pinkham’s 
(Mrs. Lydia E.) Vegetable Compound, Woodward’s Gripe 
Water). Address: 1. Ph.D., F.C.S.; 2. M.B.Lond., D.P.H.

331. Nakagawa, Satosu. 1922. Studien ueber Fermente. 
II. Mitteilung. Ueber die Labilitaet der Soja-Urease und 
zur Frage der sogenanten Auxoureasen und des Koenzyms 
[Studies on enzymes. II. Instability / Lability of soy 
urease and the question of auxoureases and coenzymes]. 
Mitteilungen aus der Medizinischen Fakultaet der 
Kaiserlichen Universitaet zu Tokyo 28:383-427. (Chem. 
Abst. 18:1133). [12 ref. Ger]
• Summary: Contents: Introduction and literature on the 
subject. Chemical methods used. On the instability of soya-
urease. On the question of the so-called Auxo Ureases 
(Falk): Investigations with serum, casein solution, Witte 
peptone solution, Glycine, Ajinomoto, Natrium nucleinicum. 
On the question of the so-called co-enzymes of soya-
urease (Onodera). Investigations with ask components. 
Investigations with urease from the sprouts of Glycine 
hispida. Infl uence of the entire volume of a digestive mixture 
on the fermentation activity. Epicrisis. Summary.
 Includes 35 tables. Aji-no-moto- is mentioned on p. 406. 
Address: Dr., from the medical Clinic of Prof. Dr. R. Inada, 
Univ. of Tokyo, Japan.

332. Nakagawa, Satosu. 1922. Studien ueber Fermente. 
III. Ueber die Wirkungsweise der Robiniaurease und 
einige vergleichende Untersuchungen ueber Soja- und 
Robiniaurease [Studies on enzymes. III. Mechanism 
of the action of Robinia urease and some comparative 
investigations of soya- and Robinia urease]. Mitteilungen aus 
der Medizinischen Fakultaet der Kaiserlichen Universitaet 
zu Tokyo 28(3):547-74. [6 ref. Ger]

• Summary: Contents: Part I: Mode of action of Robinia 
urease. Part II: Comparative investigations over Soya urease 
and Robinia urease. III: Epicrisis and summary. Address: 
Dr., from the medical Clinic of Prof. Dr. R. Inada, Univ. of 
Tokyo, Japan.

333. Scott, William W. 1922. History of Passaic and its 
environs. Historical-biographical. Vol. III. New York and 
Chicago: Lewis Historical Publishing Company, Inc. See p. 
370-72. Illust. Index. 28 cm.

• Summary:  Contains an excellent 
biography and (facing p. 371) a 
large formal portrait photo of Dr. 
Jokichi Takamine taken in 1913. He 
established the Takamine Laboratory 
and Chemical Manufacturing Plant 
in Clifton, New Jersey. Dr. Takamine 
was born in Takaoka, Japan, on 
3 Nov. 1854, and died on 21 July 
1922. “His parents were Dr. Seichi 
and Yuki [sic, Seiichi and Yukiko] 

Takamine. Soon after completing his preparatory educational 
training, Dr. Takamine entered upon a special course of 
study in the department of chemistry and engineering in 
one of the leading colleges in the city of Tokyo, and from 
there entered the Imperial University of Tokyo, from which 
institution he graduated in 1879. He next was sent by the 
Imperial Japanese Government as a student to the University 
of Glasgow, and the Andersonian University, in Scotland, 
where he remained for three years, 1879-81.” He received 
the degree of Doctor of Chemical Engineering from the 
Imperial University of Japan, in 1899, and the degree of 
Doctor of Pharmacy in 1906. In 1881 Dr. Takamine entered 
the agricultural and commercial department of the Imperial 
Japanese Government in the city of Tokyo, the duties of 
which position he faithfully discharged up to 1884, after 
which he became the Imperial Representative of the Japanese 
Chamber of Commerce to the Cotton Centennial Exposition 
in New Orleans, 1884-85. Soon after entering actively upon 
his chosen line of work, Dr. Takamine organized and erected 
the fi rst superphosphate manufacturing works in Tokyo in 
1877 [sic, probably 1887].
 “In 1890, desiring to apply his time and skill to further 
investigation and studies in his chosen line of work, he 
decided to emigrate to the United States. Soon after his 
arrival here he began to apply his methods and processes 
of conversion and fermentation to practical use, which 
efforts fi nally resulted in the production of diastatic enzyme 
(‘Takadiastase’) which is now largely used as a starch 
digestant. He next established a research laboratory in New 
York City where he originated a process for isolating the 
active principle of the suprarenal glands [a term fi rst used 
in 1876, later more commonly called adrenal glands (a term 
fi rst used in 1875)]. This product became known in scientifi c 
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and medical fraternities as ‘adrenalin.’ In 1920 Dr. Takamine 
was the consulting chemist for Parke, Davis & Company 
in Detroit, Michigan. His studies and investigations in 
chemistry caused him to become well and favorably known 
in professional and scientifi c circles in every civilized 
country of the world.
 “In addition to his many professional and technical 
responsibilities in New York City and the immediate 
vicinity, Dr. Takamine likewise became identifi ed with other 
commercial enterprises in his line of endeavor. He was 
president of the Takamine Ferment Company of Chicago, 
Illinois, the Takamine International Ferment Company and 
the Takamine Ferment Company of New York. He was also 
a member of the fi rm Takamine & Darby, with offi ces at 
220 Broadway, New York City. He was president of the fi rm 
Sankyo & Company, Limited, the largest manufacturers 
of chemicals and pharmaceuticals in Japan, with offi ces in 
the city of New York, London, and Tokyo, Japan, and was 
vice-president of the Asia Aluminum Company of New York 
and Tokyo.” In 1913 the Emperor of Japan appointed him 
a member of the Royal Academy of Science. In 1915 Dr. 
Takamine was decorated by the Emperor of Japan with the 
4th Order of the Rising Sun.
 “Jokichi Takamine married, August 10, 1885, Caroline 
Hitch, of New Orleans, Louisiana. His home was at No. 
334 Riverside Drive, New York City, and his offi ce in the 
Equitable building, New York City.”

 Dr. Takamine had a son named Jokichi Takamine Jr., 
an offi cial of the Takamine Laboratory, Incorporated. whose 
biography is given. Born in Tokio, Japan, on 28 Aug. 1888, 
he came to the USA when he was only 3 years old with 
his parents, who permanently established their residence 
in New York City. “His education was obtained at Horace 
Mann, a private school in New York City.” He prepared for 
college at Andover [Philipps Academy], the famous “prep” 
school in Andover, Massachusetts. He attended college at 
Yale University [New Haven, Connecticut], graduating in 
1913 “with the degree of Ph.B.” [Bachelor of Philosophy, 
a degree which usually involves considerable research]. 
“His scientifi c studies at Yale were obtained at one of its 
well-known departments, the Sheffi eld Scientifi c School. 
For further advanced studies in chemistry he next took a 
course of studies at the Pasteur Institute in Paris. In 1915 he 
returned to America and at once became connected with the 
Takamine Laboratory, Incorporated, New York City, which 
in November 1915 was removed to Clifton, New Jersey. 
This well known fi rm carries on extensive research and 
manufacture in pharmaceuticals, and among their products 
is the well known ‘Polyzime.’ Mr. Takamine is directly 
concerned with the general management of the company 
of which he is also treasurer. During the World War this 
company gave valuable aid to the United States Government 
in the manufacture of medicinal products,
 “Mr. Takamine is a member of the Yale Club; Chemists’ 
Club; Nippon Club; Westside Tennis Club, all of New York; 
North Jersey Country Club; the American Chemical Society; 
the American Biological Society, and Societe Industriale 
Francaise. In all things pertaining to the welfare of Clifton 
and Passaic, he takes a keen interest. His residence is No. 
93 Boulevard, Passaic. Mr. Takamine married, June 4, 1917, 
Hilda Petrie, of New York City.”

334. Fearon, William Robert. 1923. Urease. I. The chemical 
changes involved in the zymolysis of urea. Biochemical 
Journal 17(1):84-93. Jan. [24 ref]
• Summary: Page 84: “Since the discovery by Takeuchi 
(1909) of soy-bean urease, a plentiful supply of the enzyme 
has been assured, and much attention has been devoted to 
the study of the decomposition of urea by urease during the 
intervening years.”
 Page 86: “(1) The enzyme. A very satisfactory 
preparation of urease is obtained by extracting the fresh 
fi nely ground meal of soy-bean with ether in a Soxhlet 
extractor for six to twelve hours. By this means most of 
the fatty material is removed and a very active uniform 
dispersion is obtained by shaking up with water or with weak 
alcohol (Folin, 1919).”
 Conclusions: “Urease is a dissociating enzyme; 
decomposing the neutral urea molecule into an alkaline 
component, ammonia, and an acid component, cyanic acid, 
which is rapidly hydrolysed by the solvent into ammonia 
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and carbon dioxide.” Address: Physiological Lab., Trinity 
College, Dublin [Ireland].

335. Kay, Herbert Davenport. 1923. The reversibility of the 
action of urease of soy bean. Biochemical Journal 17(2):277-
85. Jan. (Chem. Abst. 17:3679). [20 ref]
• Summary: In 1909 Takeuchi discovered that soy beans 
contain the enzyme urease in an easily available and very 
reactive form. Urea is produced in very small quantities 
during the action of urease on a mixture of ammonium 
carbonate and carbamate in strong solution in water at room 
temperature under conditions which preclude the formation 
of urea by any other means than enzymic synthesis. The 
action of urease is therefore reversible. The methods used for 
the estimation of the synthesized urea were the hydrolysis 
of the compound with urease and subsequent estimation of 
the hydrogen ion concentration, and the xanthydrol method. 
Address: Beit Memorial Research Fellow, Biochemical Dep., 
Lister Inst. [England].

336. Miyake, Koji; Ito, Mitsuji. 1923. On the lethal 
temperature of koji-diastase in aquatic solution and the 
recovery of its action after heating. J. of Biochemistry 
(Tokyo) 2(2):255-70. Jan. [15 ref. Eng]
• Summary: The fi rst real scientifi c study of the diastatic 
enzyme was made by Payen and Persoz (1833) who named it 
diastase. We have observed that the diastatic quality of Koji-
extract was not destroyed by boiling the extract. Its lethal 
temperature was described by T. Takahashi to be 80-83ºC. 
Koji-diastase was killed by heating for 25 minutes at 70ºC. 
It seemed that the diastatic power of Koji-extract injured by 
heating at a temperature lower than lethal may recover its 
power to some extent by preserving it at room temperature. 
Address: Lab. of Agricultural Chemistry, Hokkaido Imperial 
Univ., Japan.

337. Oshima, Kokichi; Church, Margaret B. 1923. Industrial 
mold enzymes. Industrial and Engineering Chemistry 
15(1):67-70. Jan. [13 ref]
• Summary:   “A new method for quantitative estimation 
of protease is described in this paper. Many strains of the 
Aspergillus fl avus-oryzae group, which were separated from 
tane-koji used in shoyu manufacture and related industries, 
showed individually the production of amylase and protease 
of widely different strengths... Even on soy-bean fl our, which 
contains no starch, strong amylase is produced.”
 The molds were cultivated on various media, including 
“soy-bean milk agar.” “Experiments here show that 
extracellular and intracellular enzymes are the same, and 
after a certain period of growth all enzymes are excreted.”
 On page 68 is a reproduction of an interesting label, 
written in both Japanese and English, on an envelope 
containing “commercial mold ferment.” The English-
language portion reads: “Pure Cultured Aspergillus Soja. 

Registered Trade Mark.” Illustrations show conidiophores of 
Aspergillus.
 Photos show: (1) A worker in or near a koji room with 
koji trays inoculating the ingredients for making soy sauce 
with the mold ferment, Aspergillus fl avus. (2) A series 
of modern, brick-walled koji rooms with wooden doors. 
Address: 1. Hokkaido Imperial Univ., Sapporo, Japan; 2. 
Bureau of Chemistry, USDA, Washington, DC.

338. Stanford, Robert Viner. 1923. Method for the rapid and 
quantitative removal of ammonia from solutions, especially 
applicable to the microquantitative estimation of nitrogen 
and urea in products of living origin. Biochemical Journal 
17(6):847-50. Jan. [2 ref]
• Summary: This article begins: “Many analyses of 
biochemical importance end in the estimation of ammonia. 
The Kjeldahl process, in one or other of its countless 
modifi cations, is everywhere in use, and of recent years 
the estimation of urea by means of the Soya bean, or of 
the urease extracted from it, has become almost as much 
a matter of course.” Address: Chemical Lab., Cardiff City 
Mental Hospital [Wales].

339. Oshima, Kokichi. 1923. Re: Their journal article and 
friendship. Letter to Margaret Church at USDA in the United 
States, Feb. 6. 2 p. Handwritten, with signature. [1 ref. Eng]
• Summary: Margaret Church sent him a copy of their 
joint paper titled “Industrial Mold Enzymes” published in 
Industrial and Engineering Chemistry (Jan. 1923). “It is the 
best memory of our friendship.
 “Last summer I met with Mr. S. Konno, who is making 
commercial mold spore.” When collecting the mold spores, 
many laborers got very sick (just like fever) due to the spore 
dust. “The sickness is caused by the spores of Aspergillus 
fl avus and mostly by Asp. ochraceus. And when it is severe, 
a man vomits blood.” Address: Kita-1, Higashi-1, Sapporo, 
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Japan.

340. Voskressensky, A. 1923. Etude des variations du 
pouvoir diastasique de l’uréase du Soja hispida suivant 
l’age des grains [A study of the variation in enzymatic 
power of the urease from Soja hispida according to the age 
of the beans]. Comptes Rendus des Seances de la Societe 
de Biologie 88:498-500. Meeting of Feb. 20. (Chem. Abst. 
17:2430). [1 ref. Fre]
• Summary: The writer studied the diastatic activity in 
two lots of soybeans of different ages, sent to him by Mr. 
Jumelle. The oldest was from 1905, and the youngest from 
1922. The latter, sent by the Marseilles Botanical Garden, 
is not yet mature. A table (p. 499) shows the presence of 
an active ferment (de ferment actif) in all the seeds of both 
groups, regardless of whether the activity is measured by the 
method of Marshall (1913) or Van Slyke and Cullen (1914). 
In spite of careful technique, the urease of the 1922 seeds is 
weaker than that of the older seeds–but the urease in both 
lots of seeds is approximately equal. Address: Laboratorie 
de physiologie de la Faculté des sciences de Marseille 
[Marseilles, France].

341. Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Company, Inc. xv + 329 
p. Feb. Illust. Index. 24 cm. Reprinted unrevised in 1943 by 
Peter Smith Publishers, New York. [563 ref]
• Summary:  This classic is the fi rst comprehensive book 
about the soybean written in English, and the most important 
book on soybeans and soyfoods written in its time. Contains 
an excellent review of the world literature on soybeans and 
soyfoods with a 22-page bibliography on soy that is larger 
than any published prior to that time (563 references), a good 
description of the present status of the soybean worldwide 
based on the authors’ extensive contacts, and a great deal 
of original information. It quickly became a key source 
for people and organizations working with soybeans and 
soyfoods in all countries, and a major factor in the expansion 
of the soybean in the western world. Because of its scope 
and infl uence, Soyfoods Center considers the year of its 
publication to mark the end of the “Early Years” of the 
soybean worldwide. It remained in print until about 1986.
 Facing the title page is a list of “McGraw-Hill 
Agricultural and Biological Publications. Dr. Charles V. 
Piper, Consulting Editor.” The authors and titles of twelve 
books already published in this series are listed.
 Contents: Preface. 1. Introduction: Name of the plant, 
origin, literature, use by the Chinese and Japanese, present 
importance, future prospects in the U.S., recognition 
of the possibilities. 2. The commercial status of the 
soybean: Manchuria and China, Japan, Europe, U.S., other 
countries, summary of imports and exports of soybeans and 
soybean oil. 3. Botanical history of the soybean: History 
prior to Linnaeus’ “Species Plantarum” 1753, Linnaeus’ 

misunderstandings of the soybean, Prain’s elucidation, other 
and the correct botanical name.
 4. Agricultural history of the soybean: Vernacular 
names of the soybean, China, Korea, and Japan, India and 
neighboring regions, Cochin China, Malayan region, early 
introduction into the United States, later U.S. introductions, 
the early introduced varieties (grown in the USA by 
1898–Ito San, Mammoth, Buckshot, Guelph or Medium 
Green, Butterball, Kingston, Samarow, Eda, Ogemaw or 
Ogema), soybean in Europe, varieties grown in Europe 
and identifi cation, Hawaiian Islands, Australia, Africa, 
Argentina (p. 50), Canada (“Soybeans are grown in very 
small quantities in Canada and then usually as a forage 
crop”), Philippines, Egypt, Cuba (p. 52), British Guiana, 
Mauritius (p. 53), present culture distribution. 5. Culture of 
the soybean: Climatic adaptations, soil preferences, water 
requirement, preparation of seed bed, time of planting, 
methods and rate of seeding, seeding for pasturage, depth 
of seeding, inoculation, fertilizer reactions, cultivation, 
soybeans in mixtures (with cowpeas, sorghums, Sudan grass, 
Johnson grass, millet, corn, or sunfl owers and corn).
 6. Harvesting and storage of soybeans: harvesting 
soybeans for hay, silage, for the seed, seed yields, proportion 
of straw to seed, storing seed, separation of cracked from 
whole soybean seed, viability of soybean seed, pedigreed, 
inspected, registered, and certifi ed seed. 7. Composition 
of the soybean: Proportions of stems, leaves and pods, 
composition of plant and seed, nutritive and mineral 
constituents, forms of nitrogen in soybean nodules, factors 
affecting oil content of seed. 8. Utilization of the soybean: 
Diversity of uses (a chart, p. 129, shows 59 products that can 
be made from soybean seeds, and 6 more that can be made 
from soybean plants), soybeans for green manure, pasturage, 
soiling, ensilage, hay, straw.
 9. Varieties: Japanese classifi cation of varieties, 
classifi cation of varieties in Manchuria (3 yellow, 2 green, 
3 black), botanical classifi cations, vital characteristics, 
descriptions of important varieties (43 varieties and 
7 synonyms), key for identifi cation, breeding and 
improvement, genetic behavior, oil content.
 10. Structure of soybean seeds. 11. Soybean oil: 
Methods of extraction [Manchurian, and solvent], American 
oil mills, methods of shipping and marketing, prices, 
utilization in soap manufacture, food, paint manufacture, 
miscellaneous. 12. Soybean cake or meal: Feeding value, 
composition, use for feeding for dairy cows, cattle, swine, 
sheep, poultry, digestibility, injurious effects, fertilizer.
 13. Soybean products for human food: Food value of the 
soybean, digestibility of the soybean and its products, mature 
or dry soybeans, immature or green soybeans (a “nutritious 
green vegetable”), soybean fl our, digestibility of soybean 
fl our, soybean bran (p. 225-26), soybean sprouts, soybean 
coffee, soybean or vegetable milk [soymilk] (preparation, 
composition, residue from the manufacture of vegetable 
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milk [okara], utilization of soybean milk, condensed 
vegetable milk, vegetable milk powder, fermented vegetable 
milk), vegetable casein, tofu or soybean curd (names and 
brief history, method of manufacture, coagulating agents, 
manufacturing yields, digestibility, utilization of bean curd 
and manufactured products, bean curd brains or tofu nao, dry 
bean curd or tofu khan, thousand folds {chien chang tofu}, 
fried bean curd {tza tofu}, Fragrant dry bean curd {hsiang 
khan}, frozen tofu {kori tofu}, Chinese preparation, various 
dishes), natto, hamananatto [hamanatto], yuba, miso, shoyu 
[soy sauce], confections. 14. Table dishes of soybeans and 
soybean products: mature or dry beans, fl our, tofu, sprouts 
(86 recipes). 15. Enemies of the soybean: bacterial, mosaic, 
fungous [fungus], and nematode diseases, insects, rodents. 
This last chapter is a comprehensive review of the literature 
on soybean diseases and insects published before 1922.
 The Preface begins: “The soybean, also known as soya 
or soja bean, has assumed great importance in recent years 
and offers far-reaching possibilities of the future, particularly 
in the United States. It is, therefore, desirable to bring 
together in a single volume the accumulated information 
concerning this crop...
 “The aim has been to present the information so as 
to make it useful from both agricultural and commercial 
standpoints, not omitting, however, much that is mainly of 
historical or botanical interest...”
 The introduction begins: “There is a wide and growing 
belief that the soybean is destined to become one of the 
leading farm crops in the United States.”
 Note 1. C.V. Piper lived 1867-1926. Note 2. This is the 
earliest English-language document seen (July 2003) that 
uses the term “soybean bran” to refer to soy bran.
 Note 3. This is the earliest document seen (July 2003) 
in which Piper or Morse describe natto, Hamananatto 
[Hamanatto], yuba, or miso.
 Note 4. This book was published by March 1923 (See 
Ohio Farmer, 10 March 1923, p. 313).
 Note: The word “Russia” appears on 3 pages of this 
book in connection with soybeans: p. 18 (in 1912, 1913, 
and 1914 Russia imported soybeans, soybean cake, and 
soybean oil), p. 54 (cultivated in “southern Russia {Podolia, 
Samarow}”), p. 227 (“In Japan and southern Russia soybean 
coffee is prepared and put up in small packages for the 
market”).
 Note 1. The terms “Soviet Union” or “USSR” do not 
appear in this book–even though the Soviet Union was 
established in Dec. 1922.
 Note 2. Podolia is in today’s Ukraine. Address: 1. 
Agrostologist; 2. Agronomist. Both: United States Dep. of 
Agriculture, Washington, DC.

342. Katô, Naosaburo. 1923. Studien ueber den Einfl uss 
des Glykokolls auf die Fermentwirkung eines Soja-
ureasepraeparates. I. Ueber die Beziehungen zwischen 

Harnstoffkonzentration und Ureasewirkung und den 
Einfl uss des Glykokolls auf dieselben [Studies on the 
infl uence of glycocoll on the fermentation effect of a 
soy urease preparation. I. On the relationship between 
urea concentration and urease effect and the infl uence of 
glycocolin on them]. Biochemische Zeitschrift 136:498-529. 
March 24. (Chem. Abst. 17: 3192). [7 ref. Ger]
• Summary: The change in the effect of soy urease (Soja-
Urease) with the addition of glycocoll appears to be of great 
importance for urease research. Unfortunately, we still have 
only little knowledge about it. In 1916, Jacoby (footnote: 
Jacoby and Umeda, this publication 68, 23-47) fi rst made 
the observation that the reaction of the soy urease effect is 
accelerated by means of the addition of glycocoll. But this 
phenomenon is not valid in all cases, since under certain 
circumstances, the addition of glycocoll does not show any 
infl uence on the course of the soy urease effect, as Rona and 
György have shown (footnote: Rona and György, ibid. 117, 
115-133).
 The question is then raised as to under what 
circumstances the addition of glycocoll has an accelerating 
effect upon the urease reaction. In order to clarify this 
question, Nakagawa (footnote: Nakagawa, [apparently 
transliterated from the Japanese] Tokyo Igakukai Zasshi, 
1921) carried out experiments in that direction and, as a 
result of his observations, comes to the conclusion that 
glycocoll can only have an accelerating effect upon the 
reaction when the soy urease solution (Soja-Ureaselösung) 
is greatly diluted. He assumes that the glycocoll does not 
have an intensifying effect upon the reaction, but rather 
that it only protects the soy urease from decomposition, to 
which it is subjected in the diluted state. But the conclusions 
of Nakagawa cannot be agreed with, since with a suitable 
method, it can be proven that even with strong urease 
solutions, the addition of glycocoll can have an accelerating 
effect upon the reaction.
 Note: Translated by Philip Isenberg (MM, CT), 
Long Beach, California. Address: From the Biochemical 
Department of the “Am Urban” Municipal Hospital (Aus der 
biochemischen Abteilung des Staedtischen Krankenhauses 
“am Urban”) in Berlin [Germany]).

343. Piper, Charles V.; Morse, William J. 1923. Miso 
(Document part). In: Piper and Morse. 1923. The Soybean. 
New York: McGraw-Hill. xv + 329 p. See p. 247-50.
• Summary:  “In extent of use miso is said to surpass all 
other preparations from the soybean in the Orient. It forms an 
indispensable part of the daily menu of the rural population 
and wage earners but it is used somewhat less extensively 
among the people living in cities. It is the general custom of 
the people in rural districts to prepare miso for their own use. 
It has been estimated that the daily consumption of miso per 
person in rural districts of Japan is about 40 grams.
 “The preparation of miso depends primarily upon the 
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action of a fermenting agent known as kojii [sic, koji], 
containing certain forms of fungi, of which Aspergillus 
oryzae is the principal one. The kojii also contains diastatic 
and inverting ferments which change the carbohydrates of 
the raw material into maltose, glucose, etc., and a proteolytic 
ferment which acts upon the nitrogenous bodies, converting 
them into simpler and more soluble materials.”
 Describes the method of preparing miso in Japan, and 
two of the most important kinds of Japanese miso. The 
soybeans “are usually steamed for about 25 hours fi rst with 
strong heat and later very gently.” “White miso, which 
contains but little salt, is fermented with rice koji for 3 or 4 
days only, and may be preserved for about 10 days. Red miso 
is red in color and contains a relatively large amount of salt. 
It is fermented usually with barley koji for 1½ to 2 years, and 
may be kept for several years.” A table (from Kellner 1889) 
compares the composition of these two types of miso.
 Photos show: (1) Five Japanese men making miso in 
a commercial shop; shows the steamer and a large miso 
fermentation vat. (2) Four men working at the “mill used for 
crushing the soybeans, yeast [koji] and salt mixture in the 
manufacture of miso. (3) Two Japanese men shoveling “early 
cured miso” out of a large vat and packing it into small 
wooden tubs, each ringed by 5 bamboo hoops.
 Note: This is the earliest document seen (June 2020) in 
which Piper or Morse describe miso.

344. Katô, Naosaburo. 1923. [Action of soy urease. II]. 
Yakugaku Zasshi (J. of the Pharmaceutical Society of Japan) 
No. 494. p. 228-47. April. (Chem. Abst. 17:2719). [Jap]
Address: Japan.

345. Church, Margaret B. 1923. Soy and related 
fermentations. USDA Department Bulletin No. 1152. 26 p. 
May 12. [27 ref]
• Summary: This long and very informative paper, with 
its excellent bibliography and review of the literature, 
is the third earliest study seen of a fermented food 
published by a USDA researcher. The focus is on Japanese 
fermentations because of the laboratory’s contact with 
Japanese researchers, such as Dr. T. Takahashi and Dr. G. 
Kita. “The experimental work reported here was conducted 
under the direction of Charles Thom, mycologist in charge, 
Microbiological Laboratory, Bureau of Chemistry.”
 Contents: Introduction. Work of previous investigators. 
Experimental work: Apparatus, material, preparation of 
ingredients, shoyu-koji, peanut press cake koji, shoyu-
moromi. Proportions of ingredients. Yields. Chinese soy 
sauce. Peanut sauce. Relation of enzymic activity to soy 
processes. Manufacture in the United States. Related 
fermentations (Miso, soy cheese [fermented tofu], natto). 
Summary. Bibliography. “Soy sauce is a dark-brown salty 
liquid made by the fermentation of soy beans with, as a rule, 
some additional starchy component. It is widely used as a 

seasoning throughout Japan, China, and Java [Indonesia], 
and has been introduced into the Philippines and Hawaii* (* 
= See letter from C.W. Carpenter, Sept. 23, 1918). Where the 
occidental would use a vegetable or meat extract and salt, the 
oriental daily uses soy sauce. Americans are familiar with 
soy sauce as it is used in the Chinese-American restaurants 
and as an ingredient which produces the characteristic fl avor 
of the Worcestershire type of sauce.” In Japan, the process 
of preparing “shoyu-koji,” a mold-fermented product made 
from “tane-koji,” takes 3 to 4 days. “The mold-fermented 
material is emptied into a strong brine, thus producing a 
mash. Constant daily attention is given to aeration, even 
distribution, and stirring of the solid ingredients. Progressive 
changes take place over a period of from six months to 
several years, until at last the mature ‘moromi,’ as the mash 
is designated by the Japanese, is produced. These changes 
are due partially to the activity of bacteria and yeasts, but 
chiefl y to the enzymes of the mold introduced into the mash 
with the koji.”
 “Experimental work: The Department of Agriculture 
had certain strains of the Aspergillus fl avus-oryzae group of 
molds known to be used in making soy sauce. Through the 
courtesy of W.T. Swingle, of the Bureau of Plant Industry, 
a can of commercial Japanese rice tane-koji designed for 
shoyu manufacture was also received. Dr. Gen-itsu Kita 
brought additional samples of shoyu tane-koji under sterile 
conditions directly from Japan. Provided thus with soy 
beans, wheat, and the mold ferment, experiments with soy 
sauce were undertaken by the Bureau of Chemistry in 1918.
 (1) “Apparatus: The apparatus was made according 
to specifi cations drawn by Doctor [T.] Takahashi, of the 
Imperial University of Tokyo, who worked in the bureau for 
a month.” “The usual Japanese koji room (fi g. 2) is 32½ feet 
long, 11 feet wide, and 7 feet high. The walls are thick, and 
in the more modern factories are built of brick, which does 
away with fl uctuations in the temperature from without. At 
one end of the room is an entrance and at the opposite end 
a window. In the ceiling several openings provide means 
of escape for the carbon dioxid [dioxide] and the damp air. 
Steam pipes along the fl oor make it possible to warm the 
room in cold weather. The ceiling is built with many layers 
of straw in order that the condensing moisture may be 
absorbed. One disadvantage of such a ceiling is that infection 
always occurs in the wet straw. A large area of infection 
directly over the piles of koji trays is detrimental to the 
production of sweet koji. In modern buildings, therefore, the 
surface of the ceiling is coated with cement. When a cement 
ceiling is used the condensed water drops on the trays of 
koji, which also is harmful... The burning of sulphur is useful 
in combating any infection of a koji room” (p. 5).
 Material: “The mold ferment employed in shoyu-koji 
manufacture is Aspergillus fl avus Link, occasionally A. 
oryzae (Ahlb.) Cohn, or strains intermediate between the 
two species.” “Certain Japanese manufacturers add cultures 
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of pure yeast belonging to the genus Zygosaccharomyces at 
the time of placing the fi rst mold-fermented material in the 
brine.”
 Preparation of ingredients: While soaking the soy 
beans, the water should be changed at intervals of several 
hours to prevent the formation of spore-forming rods, which 
cause heating and souring. The spores of these bacilli are 
on the beans as they come from the fi eld. “After being 
soaked for 20 to 24 hours the swollen beans are cooked in 
an open kettle or under pressure until they are soft enough 
to be easily pressed fl at between the thumb and fi nger. This 
desired softness can be obtained by autoclaving at 15 pounds 
pressure for 50 minutes and also by much longer cooking in 
an open kettle. Autoclaving under pressure has the advantage 
of sterilizing the material.” After roasting, the wheat is 
crushed or cracked. It is important to “reduce some portions 
of the kernel to a fi ne powder or dust.” The cooked beans 
and cracked wheat are “mixed in large trays or on mixing 
tables.” Hot beans “may be cooled with a draft of air directed 
over a thinly spread layer.” These “two ingredients need to 
be thoroughly mixed, so that the wheat dust may form a coat 
over each bean. The lower water content thus induced on 
the exterior of the beans makes them better adapted to mold 
growth than to bacterial growth.”
 “Shoyu-koji–Ripening: After the beans and wheat 
are thoroughly mixed, a very small quantity of previously 
molded material, such as mature rice koji (tane-koji), some 
shoyu-koji, or a pure mold culture, is thoroughly mixed into 
the ingredients. The whole mass is then distributed into the 
small fl at koji trays (Plate II, inserted between pages 4 and 
5) which are immediately placed into the koji fermentation 
room before they cool further. Each tray holds about 1.8 
liters, or about 2 quarts of raw material. The koji trays are 
placed in tiers along the wall of the room (Fig. 3).” They 
are usually stacked in a zigzag fashion to ensure adequate 
aeration. This is extremely important “because moisture 
and the lack of oxygen induce the development of mucors 
and bacteria, and are said to cause the diastatic enzyme 
to develop at the expense of the proteolytic enzyme. In 
some localities in Japan no such trays are used, but a broad 
straw mat with which very good koji can be secured.” “The 
koji room or compartment is kept at a temperature of 24º 
to 25º C., with a defi nite humidity.” Continued. Address: 
Microanalyst, Microbiological Lab., Bureau of Chemistry 
[USDA].

346. Church, Margaret B. 1923. Soy and related 
fermentations (Continued–Document part III). USDA 
Department Bulletin No. 1152. 26 p. May 12. [27 ref]
• Summary: Continued (p. 20): Relation of enzymic activity 
to soy processes: During the ripening of the moromi, the 
essential factors are diastatic and proteolytic enzymes 
produced by the mold. But what part do the enzymes of the 
bacteria play? “Increasingly great numbers of bacteria in the 

koji cause an undesirable fl avor in the fi nal soy sauce.”
 Manufacture [of soy sauce] in the United States: Making 
soy sauce is a complex, subtle, and diffi cult process. “If this 
were not true the process would not be regarded as secret, 
as it so generally is in the Orient.” Church was interested 
in helping a soy sauce industry to develop in the USA. 
“The majority of soy sauce makers and manufacturers in 
the Orient employ purely rule-of-thumb methods which 
have been handed down and individually perfected by more 
or less successful experience. Accurate knowledge of the 
reasons for the steps involved in the process as practiced is 
not common.”
 “Of the almost innumerable ways in which soybeans 
are used in the Orient as more or less elaborately prepared 
foods, soy sauce seems to offer prospects of more immediate 
adoption in the United States than any other product...”
 “Soy sauce has already gained a strong foothold with 
frequenters of Chinese-American restaurants.
 “Table sauces containing soy sauce as an ingredient 
are to be had in a great variety of grades and fl avors. 
They also present an unlimited fi eld for further variation. 
Concentrated forms of seasoning, such as yeast and 
vegetable extracts suitable as meat substitutes in fl avoring 
soups and other prepared dishes, are receiving consideration 
by manufacturers.”
 “The manufacturers of table sauces and condiments 
interested in soy sauce are among the largest and best known 
fi rms of the United States... One company at least in the 
United States manufacturers a wholly domestic product.”
 Related fermentations (Miso, soy cheese [fermented 
tofu], natto). Summary. Bibliography. Address: Microanalyst, 
Microbiological Lab., Bureau of Chemistry [USDA].

347. Wagenaar, M. 1923. Bijdrage tot de kennis der 
localisatie van urease in sojaboonen [Contribution to 
knowledge of the localization of urease in soy beans]. 
Pharmaceutisch Weekblad voor Nederland 61(2):535-42. 
May 17. (Chem. Abst. 18:2187). [15 ref. Dut]
• Summary: Urease was found only in the embryo, chiefl y in 
the outer epiderm of the cotyledon. Address: Rotterdam.

348. Oshima, Kokichi. 1923. Kôji-kin nado no denpun 
tôka kôso oyobi tanpakushitsu bunkai kôso no teiryô-teki 
sokutei-hô [A quantitative method for determining the 
starch saccharifying enzymes and proteolytic enzymes of 
koji mold]. Sapporo Norin Gakkaiho (J. of the Society of 
Agriculture and Forestry, Sapporo) 14(63):373-92. May. 
[Jap]
Address: Hokkaido Daigaku Suisan Senmon-bu Kagaku 
Kyoshitsu, Japan.

349. Takamine, Jokichi; Takamine, Jokichi, Jr. 1923. 
Enzymic substance and process of making the same. U.S. 
Patent 1,460,736. July 3. 5 p. Application fi led 30 July 1921. 
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[1 ref]
• Summary: Seed spores of Eurotium oryzae or a similar 
fungus are propagated on sterilized wheat bran. The 
enzymic product is strongly diastatic, and is also proteolytic 
and possesses some milk-coagulating and fat-splitting 
properties. It is suitable for use in destarching cotton fabrics, 
degumming silk, and in bread-making. Address: 1. New York 
City, NY; 2. Clifton, Passaic County, New Jersey.

350. Boidin, Auguste; Effront, Jean. 1923. Verfahren zur 
Herstellung konzentrierter Diastase und von Enzymen [A 
process for preparing concentrated and diastase enzymes]. 
German Patent 470,740. July 4. 4 p. Issued 2 Feb. 1929. [1 
ref. Ger]
• Summary: This patent is an improvement in the 
process described in German patent 320,571. The process 
based on the use of thick soy mashes is protected by the 
aforementioned patent.
 Note: Soy is mentioned twice in this patent, both times 
in the form “Sojamaischen” (soy mashes). Address: 1. 
Seclin, France; 2. Brussels.

351. Katô, Naosaburo. 1923. Studien ueber den Einfl uss 
des Glykokolls auf die Fermentwirkung eines Soja-
urease-praeparates. II. Ueber den stabilen Bestandteil 
des Soja-urease-praeparates. I. [Infl uence of glycine on 
the fermentative action of soya-bean urease. II. Stable 
constituents of soya-bean urease. I.]. Biochemische 
Zeitschrift 139:352-65. July 15. (Chem. Abst. 18:405). [6 ref. 
Ger]
• Summary: The presence of 2 constituents in urease is 
confi rmed. The urease system consists of a thermo-labile 
constituent which possesses fermentative properties, and a 
thermo-stable constituent with no fermentative action which 
the author calls “Stable component X.” This last, at urea 
concentrations above the “equivalent urea concentration,” 
increases the activity of the urease, but has no infl uence 
at substrate concentrations below this value; its action 
resembles that of glycine. The action of “Stable component 
X” is not due to alteration of the hydrogen ion concentration 
nor to the presence of mineral salts. Address: Kanazawa, 
Japan. Aus der biochemischen Abteilung des Staedtischen 
Krankenhauses am Urban zu Berlin [Germany].

352. Akamatsu, S. 1923. Ueber das Vorkommen von 
Glycero-phosphatase in der “Takadiastase” [On the 
occurrence of glycero-phosphatase in “Takadiastase”]. 
Biochemische Zeitschrift 142:184-85. [2 ref. Ger]
• Summary: Takadiastase is a well-known enzyme 
preparation. Akamatsu is a Japanese scientist doing research 
in Berlin, Germany. Address: Kaiser Wilhelm-Institut fuer 
experimentelle Therapie und Biochemie in Berlin-Dahlem.

353. Katô, Naosaburo. 1923. [Action of soja-urease. III. 

Its thermostable constituent]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) No. 498. p. 659-77. Aug. 
(Chem. Abst. 18:405). [1 ref. Jap]
Address: Japan.

354. Sansum, W.D.; Blatherwick, N.R.; Smith, Florence H. 
1923. The use of basic diets in the treatment of nephritis. J. 
of the American Medical Association 81(11):883-86. Sept. 
15. [4 ref]
• Summary: Discusses acid-base balance, where “base” is 
soothing and desirable. Ten brief case histories are given. By 
what the authors call “basic diets,” the acidity of the urine 
may be easily reduced to a pH of 7 or more. Under such 
conditions, patients seem to improve.
 Table 1 lists the acidity of certain foods per 100 grams. 
White bread is low at 2.7 and oysters are high at 30. Soy is 
not mentioned. Address: 1. M.D.; 2. Ph.D.; 3. B.S. All: Potter 
Metabolic Clinic, Santa Barbara Cottage Hospital [Santa 
Barbara, California].

355. Nitzescu, I.-I.; Cosma, I. ed. 1923. Ferments oxydants 
dans les parties constitutives des graines de haricot et de soja 
[Oxidizing ferments in the constituent parts of the seeds of 
kidney beans and soybeans]. Comptes Rendus des Seances 
de la Societe de Biologie 89:1247-50. Oct. 25. (Chem. Abst. 
18:1847). [2 ref. Fre]
• Summary: Discusses the activity of dehydrogenases 
(déhydrogenases). “On the whole, this work shows that 
not only do dehydrogenases exist in the cells of plants, but 
that their power depends closely on the vitality of these 
elements,” i.e., on the viability of the seeds. These enzymes 
cause decoloration or bleaching.
 Note 1. Lipoxygenase was later found to be synonymous 
with carotene oxidase or dehydrogenase, and its presence 
in the soybean probably explains why raw soy fl our can be 
used as a bleaching agent for wheat fl our in white bread. 
This is the earliest document seen (Nov. 2021) related to 
lipoxygenase, although it does not use that actual term.
 Note 2. This is the earliest document seen (Oct. 2021) 
that uses the word “dehydrogenases” (or “dehydrogenase”) 
in connection with soybeans. Address: Institut de Physiologie 
de la Faculté de Médicine.

356. Katô, Naosaburo. 1923. [Action of soy urease. I. 
Infl uence of glycocoll on the action of urease]. Yakugaku 
Zasshi (J. of the Pharmaceutical Society of Japan) No. 488. 
p. 867-93. Oct. 26. (Chem. Abst. 17:2719). [4 ref. Jap; ger]
Address: Japan.

357. Oshima, Kokichi. 1923. Kôji-kin nado no denpun 
tôkaso oyobi tanpakushitsu bunkai kôso no teiryô-teki 
sokutei-hô [A quantitative estimation of starch saccharifying 
enzyme and proteolytic enzyme of koji mold]. Jozogaku 
Zasshi (J. of Brewing, Osaka) 1(3):204-18. Oct. [Jap]
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Address: Hokkaido Teikoku Daigaku, Jokyoju, Japan.

358. Katô, Naosaburo. 1923. [Action of soy urease. IV. 
Effect of phosphate on the thermostable constituent of soy 
urease]. Yakugaku Zasshi (J. of the Pharmaceutical Society 
of Japan) No. 501. p. 796-805. Nov. (Chem. Abst. 18:1508). 
[2 ref. Jap]
Address: Japan.

359. Kinoshita, Asakichi. 1923. Kôji-kin no hatsuiku oyobi 
sono kôso sayô to kakushu en-rui to no kankei [The relation 
of various salts to the development of koji mold and its 
enzymatic action]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 18(7):27. [Jap]
Address: Jozo Shikensho Gishi, Japan.

360. Oshima, Kokichi. 1923. Kôji-kin nado no denpun toka 
kôso oyobi tanpakushitsu bunkai kôso ryoku no teiryô-hô 
[New quantitative methods for the estimation of amylase 
and protease produced from molds such as the koji mold 
(Aspergillus oryzae) etc.]. Kogyo Kagaku Zasshi (J. of 
Chemical Industry, Japan) 26:685-98. English abstract. p. 
70-71. [4 ref. Jap; eng]
• Summary: “The fi rst report on the new method of amylase 
estimation was published on the J. of Industrial and 
Engineering Chemistry 1920, 12, 991 in U.S.A., and that of 
protease estimation was also in the same journal 1923, 15, 
67.
 “The methods were both described here with more 
detailed experiments and explanations.
 “The method for amylase is based on the colour 
comparison of Fehling’s solution reduced by the sugar which 
is produced from soluble starch. Experimental tables for 
saccharogenic power of Aspergillus and malt enzymes are 
described.
 “The liquefying power of casein is tested for protease 
by precipitating the undigested casein with the mixture of 
nitric acid and magnesium sulphate. Particular experiment is 
performed to show the difference of optimum concentration 
of hydrogen ion for the casein liquefi cation (pH= 8.0) and 
the production of amino acid from casein (pH=6.2) by 
Aspergillus enzyme.
 “Both methods are considered quite rapid and accurate 
for the estimation of the enzymes from molds and malt etc.” 
Address: Nôgaku-shi, Chemical Dep., College of Fisheries, 
Hokkaido Imperial Univ., Hokkaido, Japan.

361. Oshima, Kokichi. 1923. Kôji-kin nado no denpun tôka 
kôso oyobi tanpakushitsu bunkai kôso ryoku no teiryô-hô [A 
method for determining the starch saccharifying enzyme and 
proteolytic enzyme activity of koji mold]. Kogyo Kagaku 
Zasshi (J. of the Chemical Society of Japan, Industrial 
Chemistry Section) 26:685-98. [Jap]
Address: Hokkaido Daigaku Suisan Senmon-bu, Kagaku 

Kyoshitsu, Nôgaku-shi.

362. Akamatsu, S. 1923. Ueber Lecithinspaltung durch 
“Takadiastase” [On hydrolysis of lecithin by Taka-diastase]. 
Biochemische Zeitschrift 142:186-87. [3 ref. Ger]
• Summary: Takadiastase was able to hydrolyze lecithin. 
Lecithin was also freed from its binding with glycerin. Egg-
yolk lecithin was obtained from the Riedel company.
 Note: Dahlem, in southwestern Berlin, is one of the most 
affl uent parts of the city and an important historical center 
for academic research. Address: Kaiser Wilhelm Institute for 
Experimental Therapy and Biochemistry, Dahlem, Berlin 
(Aus dem Kaiser-Wilhelm-Institut fuer experimentelle 
Therapie und Biochemie in Berlin-Dahlem).

363. Akamatsu, S. 1923. Ueber das Vorkommen von 
Glycero-phosphatase in der “Takadiastase” [On the incidence 
of glycerophosphatase in Taka-diastase]. Biochemische 
Zeitschrift 142:184-85. [2 ref. Ger]
• Summary: Takadiastase, the origin of so many enzymes, 
contains a powerful phosphatase (enzyme) that hydrolyzes 
glycerol phosphate salts. Address: Kaiser Wilhelm Institute 
for Experimental Therapy and Biochemistry, Dahlem, Berlin 
(Aus dem Kaiser-Wilhelm-Institut fuer experimentelle 
Therapie und Biochemie in Berlin-Dahlem).

364. Bottari, Fulvio. 1923. La soja nella storia, 
nell’agricoltura e nelle applicazioni alimentari ed industriali 
[The soybean in history, in agriculture, and in food and 
industrial applications]. Torino & Genova, Italy: S. Lattes & 
Co. 243 p. Preface by Prof. Oreste Mattriolo (R. Università 
di Torino). With 34 illust. 22 cm. [25 ref. Ita]
• Summary: This is the fi rst major book in Italian about the 
soybean.
 Contents: Preface. Reason for the work; its scope 
and limits. Part I: The origin and history of the soybean. 
Reason for this history, the origin of the soybean and its 
early dissemination, soya (including production statistics) 
in Oriental countries (China, Manchuria, Japan, Formosa, 
Korea, French Indochina), how the soybean was introduced 
to Europe, the cultivation of soya in France, Soya in 
England, Austria, Germany, Denmark, Holland, Russia, 
Sweden, Alsace-Lorraine (now in northeast France), Spain, 
Italy, America, Conclusion.
 Part II: Cultivation of soya.
 Part III: Soya in the feeding and nutrition of humans and 
animals. 1. The analysis and physiology of metabolism as an 
element in the study of nutrition. 2. Soybean forage in the 
feeding of animals. 3. Soybeans (il grano di soja) and soy 
products in the feeding of humans and animals: Commercial 
and nutritional value and digestibility of the soybean, how 
to prepare and cook whole soybeans, soy broth, thick soups, 
salads, and meat dishes, soy purée (puré di soja), soybean 
cakes (torté di soja), soybean sprouts (germi di soja), roasted 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   136

© Copyright Soyinfo Center 2021

soybeans (grano di soja come frutta secca), soy coffee (caffé 
di soja), soy chocolate (cioccolata di soja), soy confections 
(confetture di soja), special soy sweets and chocolates for 
diabetics and tuberculosis patients, the soybean as a feed for 
animals.
 Note 1. This is the earliest Italian-language document 
seen (Nov. 2012) that mentions soy coffee, which it calls 
caffé di soja.
 4. Flour, pasta, and bread in feeding. 5. Soymilk (il latte 
di soja) and its use in the feeding of animals and humans. 
6. Tofu (il formaggio di soja; p. 209). 7. Soy oil and oil-
cakes (L’olio ed i panelli di soja; p. 212). 8. Condiments 
and sauces: Natto, miso, soy sauce (le salse, called Schogon 
[sic] in Japan, Tsinag-Yeou [sic] or Tao-yu in China, Ketjap 
in Java, and Tuong in Annam). 9. Enzymes (I fermenti, incl. 
urease). 10. Conclusions.
 Part IV: Industrial applications of soya. 1. Various 
industrial applications of soya and its derivatives. 2. 
Chemical composition of vegetable casein compared with 
animal casein. 3. The industrial applications of animal 
casein. 4. If it is possible, it is convenient, necessary and 
appropriate to replace vegetable casein for the animal casein 
in industrial applications. 5. Vegetable casein factories. 
6. Process for extracting casein from soy. 7. How to 
manufacture galalith / galalite.
 Part V: General conclusions.
 The fi rst test of the lactation of calves with soymilk was 
conducted in the winter of 1916-17 by the Bonafous Institute 
in Turin. The results were splendid, and have encouraged 
eminent pediatricians such as Dr. Casalini, Prof. Dr. Alberto 
Muggia (teacher of clinical pediatrics at the University of 
Turin), and Dr. Enrico Gasca (vice director general of infants 
at Turin) to extend their experiments (p. 6).
 A table (p. 31) shows soybean and cotton hectarage and 
production in Korea from 1909 to 1917. Soybean hectarage 
increased from 277,776 ha to a record 487,134 ha. Soybean 
production grew from 1,991,126 quintals (1 quintal = 100 kg 
or 0.1 metric tons) to a record 3,816,498 quintals.
 Page 35: “Prof. Rouest of Luxey (Landes) in France 
wrote us on 30 Nov. 1921. ‘I have fi nished only the period 
of acclimatization of the soybean. It remains for me to 
propagate it a little everywhere. The experiments of 1921 
were extended in all the Departments, being viewed from an 
industrial and commercial point of view. I must now study 
which variety adapts among those I am cultivating. Soy fl our 
will not be able to be made until we have many thousands of 
hectares under cultivation, and then we will be able to think 
of other applications as well... Actually the fi rm Hendebert 
de Lion sells its fl our, originating in China, at 10 French 
francs per kg, a prohibitive price.’”
 Page 206: At the pediatric congress held in Milan in 
Sept. 1922, the question of lactation (feeding children) with 
vegetable milk was discussed in a favorable way, proposed 
by Prof. Muggia and sustained by the illustrious Prof. 

Berghius, Director of the Pediatric Clinic of the University 
of Padua, and by Prof. Francioni of Bologna. We can also 
add that experiments on lactation are proceeding in Italy at 
the pediatric clinics of Turin, Bologna, Padua, Genoa, and 
Florence, and also at the Infant’s Dispensary in Turin.
 Photos and tables are discussed in a separate record.
 A diagram (p. 227) compares the chemical composition 
of animal casein and vegetable casein.
 Note 2. Quite a bit of the historical and non-Italian 
information in this book comes from Léon Rouest’s 1921 
book Le soja et son lait végétal: Applications agricoles et 
industrielles.
 Note 3. This is the earliest Italian-language document 
seen (Jan. 2012) that mentions natto, of which it says: “il 
Natto in Giappone che corrisponde al Tao-Teche della Cina.”
 Note 4. This is the earliest Italian-language document 
seen (Jan. 2013) that mentions soy sprouts, which it calls 
germi di soja.
 Note 5. This is the earliest Italian-language document 
seen (Sept. 2016) that mentions soybean cake (a co-product 
of soybean oil), which it calls panelli di soja. Address: Dr. of 
Economic and Commercial Science, Turin [Torino], Italy.

365. Bottari, Fulvio. 1923. La soja nella storia, 
nell’agricoltura e nelle applicazioni alimentari ed industriali 
[The soybean in history, in agriculture, and in food and 
industrial applications (Photos and tables–Document part)]. 
Torino & Genova, Italy: S. Lattes & Co. 243 p. Preface by 
Prof. Oreste Mattriolo (R. Università di Torino). With 34 
illust. 22 cm. [25 ref. Ita]
• Summary: Photos show: (0) An infant fed soymilk in Turin 
in 1921, together with a table showing its weight gain from 
18 July 1921 until 14 Jan. 1922 (p. 7). (Figs. 1-3) Three 
different varieties of soybean plants (p. 70-71). (4) The 
leaves of 3 different varieties of soybean plants (p. 72). (5) 
Close-up of the stem and pods of a soybean plant (p. 73). (6) 
Beans and pods of soybeans (p. 74).
 (7-8) Different stages of germinating soybean seeds (p. 
75). (9) Close-up of soybean roots and nodules (p. 76).
 (10-12) Fields of soybeans at the “Istituto Bonafous” (p. 
106, 108, 113). (13-14) Field of soybeans grown with corn 
(p. 122, 123). (15-18) Cellular transverse section through a 
soybean (facing p. 152).
 (20-21) Soy fl our and wheat fl our, each in a sack and 
loose (p. 177). (22) Pasta made from soy (p. 181). (23-
28) Bread and baguettes / breadsticks made with various 
percentages of soy (Pane di soja) (p. 183-89).
 (29-30) Soy bran and wheat bran, each in a sack and 
loose (p. 191). (31) Two bottles of soymilk (p. 194). (32) 
Two bottles of soy oil (p. 214).
 Tables show: (1) Imports and exports of soybean seeds 
from 1910 to 1919 by various countries, Imports into Europe 
(Denmark, France, Great Britain and Ireland, Norway, the 
Low Countries {Netherlands, Belgium, Luxembourg}, 
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Sweden), into Asia (Netherlands Indies {today’s Indonesia}, 
Java & Madura, External Possessions, Japan, Formosa). 
Exports from Europe (France, Great Britain and Ireland, the 
Low Countries), from Asia (China, Japan, Formosa) (p. 3).
 (2) Imports and exports of soybean oil from 1910 to 
1919 by various countries, Imports into Europe (Denmark, 
Germany, Denmark, France, Great Britain and Ireland, 
the Low Countries {Netherlands, Belgium, Luxembourg}, 
Russia {both European and Asiatic} Sweden), into North 
America (Canada, United States), into Asia (Netherlands 
Indies {today’s Indonesia}, Java & Madura, Japan, 
Formosa), into Africa (Egypt). Exports from Europe 
(Denmark, France, Great Britain and Ireland {re-export}, 
the Low Countries, Sweden), from North America (United 
states, re-export), from Asia (China, Japan) (p. 4).
 (3) The weight gained by a baby fed soymilk at the 
dispensary of Lattanti at Torino. The trial ran from 18 July 
1921 to 14 Jan. 1922. The baby’s weight increased from 
3,000 gm to 6,140 gm (p. 7).
 (4) Production of soybeans in China in 1916 and 1917 
by color. And production of soybean cakes and soy oil in 
China in 1916 and 1917 (p. 21).
 (5) Exports of soybeans and soybean cakes from 
Manchuria yearly from 1905 to 1908 (data from Rouest) (p. 
23).
 (6) Area and production of oilseed plants (cotton, 
linseed, colza/canola, peanut, and soya) in Japan from 1877 
to 1920. Soy is by far the greatest, and both the area and 
production of soybeans increase during this time (p. 26).
 (7) Production of the principal vegetable oils (colza/
canola, sesame, cotton, linseed, soya, peanut, coconut) in 
Japan from 1886 to 1918.
 (8) Area and production of major oilseeds (cotton, soja) 
in Korea from 1909 to 1917 (p. 31). Soybean hectarage 
increased from 277,776 ha to a record 487,134 ha. Soybean 
production grew from 1,991,126 quintals (1 quintal = 100 kg 
or 0.1 metric tons) to a record 3,816,498 quintals.
 (9) Imports of soybean oil to England from 1910 to 1919 
(p. 38). (10) Imports of soybean oil to Denmark from 1910 
to 1919 (p. 46). (11) Imports of oilseeds (copra, soya, peanut, 
sesame, linseed, colza / canola & mustard seed) to Denmark 
in 1917 (p. 46).
 (12) Exports of soybean oil from Denmark from 1910 
to 1919 (p. 47). (13) Imports of soybean oil to the Low 
Countries from 1911 to 1919 (p. 47). (14) Imports of soybean 
oil to Russia from 1909 to 1915 (p. 48). (15) Imports of 
soybean oil and cottonseed oil to Sweden from 1912 to 1919 
(p. 48). (16) Imports of soybean oil to Alsace Lorraine from 
1913 to 1919 (p. 49). (17) Area of oilseeds and production 
of oil in Italy from 1909-1920 (p. 50). The area was about 
constant and the production of oil increased. (18) Median 
annual production of oil in Italy from 1870-1874 to 1920 
(p. 50). Production decreased. (19) Trial comparing the 
nutritional value of cow’s milk and vegetal milk (soymilk). 

The name of each of the 8 calves is given (p. 56-57). (20) 
Area and production of soybeans in the United States from 
1909, and 1917-1919.
 (21) Imports of various vegetable oils (olive, palm, 
coconut, soya) to the United States from 1910 to 1919 (p. 
63).
 (22) Cultivation of soybeans in Spain as described by 
Coll. D. Santiago Felice Valderrama of Montilla. The fi ve 
columns are: (a) Classifi cation, from 0 to 10. (b) Provenance 
/ Source (China). (c) Seed color. (d) Development (large, 
medium, small). (e) Maturity date (Late, semi-late, early, 
etc.) (p. 85).
 (23) Fertilizer tests with Soja hispida, The fi ve columns 
are: (a) Parcel number, 1-9. (b) Fertilizers used and dosage. 
(c) Stems, kg per 50 square meters. (d) Production of pods, 
kg per 50 square meters. (e) Grain, kg per 50 square meters 
(p. 95).
 (24) Chemical composition of soybeans grown in 
Vienna, yellow from Mongolia, Yellow from China, reddish 
brown from China. Composition is given for both the 
original seed and for its progeny (p. 98).
 (25) Weight of soybean stems, pods, and seeds of 
soybeans grown by Prof. Manvilli of the Bonafous Institute 
(p. 98).
 (26-28) Effect of planting distance and pattern on the 
weight of soybean stems, pods, and seeds (p. 102, 105).
 (29) Effect of place of origin and variety on the time to 
germination, time of fl owering and formation of the pods. 
The soybeans came from Tunisia, China, Ceylon, New 
South Wales, Podolia [in today’s Ukraine], and Lithuania, 
France, Northwestern Italy (Piemonte, [Piedmont]), United 
States, Indochina [Cambodia, Laos, Vietnam, Burma, Siam, 
Peninsular Malaysia, Singapore], and India (p. 109).
 (30-31) The effect of applying electrical voltage to 
soybean plants on the yield of stems, pods, and seed (p. 110-
111).
 (32) Ito San Soybean production per ha in Connecticut 
from 1877 to 1918 (p. 120).
 (33) The yield of protein and oil from common beans, 
peas and soybeans (p. 121).
 (34) The yield of various minerals from the stem, leaves, 
pods, seeds and entire plant (p. 121).
 (35) Chemical analysis of the soybean plant, on both an 
“as is” and a dry basis, in the stem, foliage, pods, and entire 
plant (p. 141).
 (36) Composition of the soybean–various parts from 
various places. entire plant, forage after the plant blooms and 
sets pods, hay from Japan, hay from Massachusetts, straw 
from Massachusetts (p. 142).
 (37) Nutritive elements in hay from different types of 
plants, both green and dry, for crude substance and digestible 
portion (p. 143).
 (38) Distribution of the various nutritive components 
in the various parts of the soybean seed. The parts are entire 
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seed, cotyledons, embryo, seedcoat (scorza) (p. 145).
 (39) Complex analysis of the seed of the soybean (in 
parts per 100) (p. 146).
 (40) Analysis of the seed of various colors of soybean by 
various researchers, incl. Dr. Emil Pott, Meissl & Böcker, & 
Pellet.
 (41) Nutritional composition, both crude substance and 
digestible portion, of various protein sources: beef, common 
beans, lentils, peas, broad/fava beans, soybeans (p. 149).
 (42) Protein content of various basic protein sources, 
incl. meat, peas, broad beans and soya (p. 155). (43) Bar 
graph. The soybean as a source of nutrients, compared with 
other legumes, wheat fl our, soy fl our, wheat pasta, soy pasta, 
75% wheat + 25% soy pasta, wheat bread, soy bread, 75% 
wheat + 25% soy bread, cow’s milk, soymilk, mother’s milk 
(p. 159).
 (44) Chemical composition of soybean hay according to 
Oscar Kellner 1885, p. 82 (p. 162).
 (45)
 (45) Chemical composition of soybean hay according to 
Emil Pott 1907 (Vol. 2, p. 3) (p. 163).
 (46) Composition of soybean straw, according to Emil 
Pott (p. 165).
 (47) Chemical composition of soybean pods according 
to Emil Pott (p. 165).
 (48) Nutritional composition of soy coffee from Tyrol 
and Dalmatia (p. 171).
 (49) Nutritional composition of soy jams (confetture di 
soja).
 (50) Nutritional composition of soy fl our compared with 
the fl our of various cereals (p. 176).
 (51) Nutritional composition of various types of soy 
pasta: 100% soy, 25% soy, pasta from Naples (p. 182).
 (52) Nutritional composition of soy bread, four analyses, 
compared with two analyses of wheat bread (p. 185).
 (53) Nutritional composition of soymilk made from 
whole soybeans or soy fl our (p. 195).
 (54-55) Nutritional composition of soymilk, 7 analyses, 
compared with mother’s milk, cow’s milk and goat’s milk (p. 
200-201).
 (56) Nutritional composition of okara (the residue from 
making soymilk), various analyses (p. 207).
 (57-58) Nutritional composition of soybean oil vs. 
cottonseed oil, and according to fi ve different analysts (p. 
213).
 (59) Nutritional composition of soybean cake according 
to fi ve different analysts (p. 215).
 (60) A diagram compares the chemical composition of 
animal casein and vegetable casein (p. 227).
 (61) A table compares the chemical composition of 
animal casein and vegetable casein (p. 228). Address: Dr. of 
Economic and Commercial Science, Turin [Torino], Italy.

366. Bottari, Fulvio. 1923. Spagna [History of the soybean 

in Italy (Continued–Document part IV)]. In: Fulvio 
Bottari. 1923. La Soja nella Storia, nell’Agricoltura e 
nelle Applicazioni Alimentari ed Industriali [The Soybean 
in History, in Agriculture, and in Food and Industrial 
Applications]. Torino & Genova, Italy: S. Lattes & Co. 243 
p. See p. 50-58. [25 ref. Ita]
• Summary: (Continued): Page 61: It is also worthwhile to 
add that which Dr. Mosè Miccinelli of Arpino (district of 
Caserta) writes to the doctor at the Banofous Institute dated 
March 15, 1921 regarding soy milk that was administered to 
a sick person:
 “I tried it in a man suffering from an inguinal hernia, 
fecal stagnation, appendicitis, and peritonitis of hernial 
origin, who could not in any way tolerate the milk-based diet 
with cow’s milk or goat’s milk.
 “On the fi rst day, I administered only fresh vegetable 
milk, a little more than 400 grams. On the second day, I 
elevated that quantity to 700. On the third day, to 1,000, 
which I also maintained for the following days. Under 
the action of laxatives and aided by this diet, the patient 
improved by degrees.
 “After a few days, I found the abdomen defl ated, 
palpable, little or no pain, temperature 37.4 [degrees C.] I 
continued the vegetable milk-based diet with the addition 
of some egg yolk. From the twelfth day, I also added one 
tablespoon of Plasmon [a vegetarian food that comes in the 
form of powder, chocolate or biscuits]. In the present state, 
it may be said of the patient that he is healed because all of 
the alarming symptoms have disappeared, and the work of a 
specialist is awaited for the hernia to be operated upon. He 
has always tolerated and gladly takes the vegetable milk, 
which he continues to take, attributing to it the chief credit 
for his recovery, because with a different course, he would 
not have been able to be fed and survive.”
 And after that, this doctor continued to ask for soy 
by letters and telegrams in order to make milk out of it 
for his gravely ill patients, who tolerate very well the 
aforementioned milk in preference to that from animals, and 
they experience notable relief from it.
 In his trials, with the exclusion of that which concerns 
the experimental cultivation part, the director of the 
Bonafous Institute has continued and will continue his 
experiments for the utilization of soy as coffee, as soup 
(pasta), as bread and breadsticks, assisted fi rst of all by the 
baker of Lucento, Mr. Guidazio, and then by the company 
Pipino & Fino of Turin, obtaining all of those products and 
byproducts that appeared at the Expositions that were held at 
the Stadium of Turin both in 1921 and in 1922. [4]
 Studying the question along with the aforementioned 
Director, the professor Sir Mossello managed to obtain a 
process with which, when subjected to it, the soybean loses 
its characteristic and not very pleasant fl avor.
 Other distinguished persons are also occupying 
themselves with the important question including under 
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different points of view, and among them, one should not 
forget the doctor Prof. Giuseppe Diena, Director of the 
San Salvario Clinic (Policlinico S. Salvario) (Diseases of 
the Digestive System), who continues his attempts, which 
have already been crowned with success, with laboratory 
experiments for the extraction of urease from casein.
 Footnotes: [1] Oil Seeds (Semi oleosi), op. cit., pp. 40-
41.
 [2] Italian Statistical Yearbook 1914–Periodic Data on 
Agricultural Statistics (Annuario statistico italiano 1914–
Notizie periodiche di statistica agraria), year 1 (1910-1911).
 [3] With reference to the preceding article published 
by the same author in the November 1919 issue of the same 
journal Hygiene and Life (Igiene e vita).
 [4] At the exhibitions, the Silver Medal of the Ministry 
of Agriculture was presented in 1921 and the Grand Prize 
Diploma was presented in 1922.
 Note: Translated by Philip Isenberg (MM, CT), 
Long Beach, California. Address: Dr. of Economic and 
Commercial Science, Turin [Torino], Italy.

367. Fujiwara, Kyoyetsuro. 1923. Isolierungsversuche 
mit Soja-Agglutinin und Antiagglutinin [Isolation of soy 
agglutinin and anti-agglutinin]. Biochemische Zeitschrift 
140:113-31. (Chem. Abst. 18:1013). [4 ref. Ger]
• Summary: A study of the effect of soya extracts 
(Sojaextrakten) on animal organisms and the fate of soya 
urease in animal organisms. Soya agglutinin is absorbable by 
various absorptive substances: Kaolon, aluminum hydroxide, 
and calcium phosphate. The agglutinating effect of soya 
agglutinins is enhanced, after being brought to a boil, by 
boiling temperature. Through repeated injections of soya 
extract, one obtains from rabbits an antiserum which limits 
the effect of the agglutinins.
 Summary: 1. Soybean agglutinin (Sojaagglutinin) can be 
adsorbed by means of adsorption agents (kaolin, aluminum 
hydroxide, calcium phosphate). The effect of the adsorption 
agents is dependent upon their quantity.
 2. The adsorbed soybean agglutinin can be eluted (ist 
eluirbar) by means of weak alkalis (ammoniac, Na2HPO4 
[sodium dihydrogen phosphate]). It is much less well eluted 
by means of weak acids (KH2PO4 [potassium phosphate]).
 3. Agglutinin that has been adsorbed by means of a 
surplus of the adsorption agent is more diffi cult to elute than 
agglutinin that was adsorbed by means of only moderate 
quantities of the adsorption agent.
 4. The agglutinating effect of the soybean agglutinin 
is increased by means of boiling heat (Siedehitze) (being 
brought to a boil once).
 5. As a result of the repeated injection of soybean extract 
(Sojaextrakt), an antiserum is obtained with rabbits which 
inhibits the effect of the agglutinin. This antiserum has a 
certain specifi city against soybean agglutinin.
 6. Normal rabbit serum has a relatively strong inhibiting 

effect against ricin agglutinin, jack bean agglutinin, and 
phasin agglutinin, while it has almost no effect at all against 
soybean agglutinin.
 7. The antiagglutinin against soybean 
(Sojaantiagglutinin) is almost completely removed from the 
serum by the adsorption agent (kaolin, aluminum hydroxide, 
calcium phosphate). The elution from the residues has thus 
far been successful only to a very incomplete degree.
 For the experiments, agents were used which were 
made available by Prof. Martin Jacoby of the Hojimi Hoshi 
Foundation (Hojimi-Hoshi-Stifung), for which we are very 
grateful.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest document seen (Dec. 2020) 
that mentions agglutinating activity in soybeans. Address: 
Niigata, Japan; From the Biochemical Lab. of the Moabit 
Hospital in Berlin [Germany].

368. Wochenschrift fuer Brauerei. 1923. Ueber die 
Zerstoerungstemperatur der Koji-Diastase in waesseriger 
Loesung und die Wiederherstellung ihrer Wirksamkeit nach 
dem Erhitzen [On the lethal temperature of koji diastase in 
aquatic solution and the recovery of its action after heating 
(Abstract)]. 40(26):156. [1 ref. Ger]
• Summary: A German-language summary of the following 
English-language article: Miyake, Koji; Ito, Mitsuji. 1923. 
“On the lethal temperature of koji-diastase in aquatic 
solution and the recovery of its action after heating.” J. of 
Biochemistry (Tokyo) 2:255-70.

369. Takahashi, Y. 1924. Ueber das Vorkommen von Inulase 
der Takadiastase [On the incidence of the enzyme inulase in 
Taka-diastase]. Biochemische Zeitschrift 144:199-202. Jan. 
4. [12 ref. Ger]
Address: Institute for Experimental Therapy and 
Biochemistry, Dahlem, Berlin, Germany.

370. Humbert, G. 1924. Sur la préparation d’une uréase 
purifi ée, entièrement et rapidement soluble [The preparation 
of a purifi ed urease, which dissolves completely and rapidly]. 
Comptes Rendus des Seances de la Societe de Biologie 
90(9):607-08. Meeting of 8 March 1924. (Chem. Abst. 
18:2016). [Fre]
• Summary: Soy fl our cannot be used in its natural, unheated 
state, either for analysis or experimentation, because it 
contains a small quantity of urea, some amino acids, and 
a signifi cant quantity of ammonia. Urease was extracted 
from soy fl our and found to be very active; in one hour it 
hydrolyzed its weight of urea at laboratory temperature. An 
even more active “ferment” can be obtained from the seeds 
of Canavalia ensiformis [jack beans]. Address: Laboratorie 
de la Polyclinique médicale de l’Université de Genève.
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371. Nishiwaki, Yasukichi. 1924. Biologische 
Untersuchungen ueber den Koji-Pilz des Okazaki-
Hatchomiso-Koji und der Kaboch-Bana des Tome-Koji 
[Biological investigations on the koji mold of Okazaki 
Hatcho miso koji and the “orange fl owers” of “tome koji”]. 
Zentralblatt fuer Bakteriologie. Series 2. 63(1/8):25-28. Nov. 
27. [2 ref. Ger]
• Summary: “On Tome-Koji, a type of koji produced during 
the warmer times of the year, one can often observe that the 
surface is covered with a red- to reddish-yellow mycelium of 
mold. Because of its yellowish-red [orange] coloring, which 
is reminiscent of the Japanese cucurbit [pumpkin] named 
Kabocha, this koji is usually called Kabochabana (“Kabocha 
fl ower”). Japanese koji manufacturers ascribe no signifi cance 
to the appearance of this mold and consider it harmless since 
the quality of the Tome or Miso made from this koji is not 
found objectionable. In the production of koji for Okazaki 
Hatcho Miso, a large quantities of this yellowish-red mold 
appear and, in fact, the manufacturers consider this type of 
koji as the best, since the Okazaki Hatcho miso made from it 
is regarded as the best.
 “In 1911, through the friendliness of manufacturers 
Aoki, Hayakawa, Hattori, and Ito, I obtained samples of 
Kabochabana, which I investigated. I became convinced 
that the mold in question was a type of fungi imperfecti, the 
Oidium lupuli Matthews & Lott = Monilia sitophila Mont. 
(Saccardo).” Note: The genera Oidium and Monilia were 
later renamed Neurospora.
 The author concludes that this mold is especially found 
on Hatcho miso koji. He notes that in 1901 Went reported 
that in Java, this mold plays an important role, because of 
its enzymes, in the production of ontjom, a good-tasting 
cake made by fermentation of peanuts. Address: Prof., 
Technischen Hochschule, Osaka, Japan.

372. Wagenaar, M. 1924. [The localization of urease in 
soybeans]. Pharmaceutisch Weekblad voor Nederland 
61:535-42. (Chem. Abst. 18:2187). [Dut]*

373. Taubmann, Gert. 1925. Auxowirkung eiweissfreier 
Kolloide auf die Harnstoffspaltung durch Soja-Urease 
[Auxo-infl uence of protein-free colloids on hydrolysis of 
urea by soy urease]. Biochemische Zeitschrift 157(1-2):98-
102. March 30. (Chem. Abst. 19:3497). [10 ref. Ger]
• Summary: Urease is an enzyme found in soybeans that 
can hydrolyze urea. Note: Breslau was part of Germany 
until after World War II, when it was renamed Wroclaw 
and (along with almost all of Lower Silesia) became part of 
Poland under the terms of the Potsdam Conference. From 
1949 to 1949 most remaining German inhabitants fl ed or 
were expelled from Wroclaw; most of them arrived in one 
of the Allied Occupation Zones in Germany. Address: Aus 
der medizinischen Klinik der Universitaet Breslau [today’s 
Wroclaw in southwest Poland].

374. Takamine, Jokichi, Jr. Assignor to Takamine Ferment 
Company (New York, NY; a corporation of West Virginia). 
1925. Starch-free bran and method of making the same. U.S. 
Patent 1,543,458. June 23. 2 p. Application fi led 14 Sept. 
1922.
• Summary: Wheat bran is cooked until the starch cells 
are opened, mixed with diastatic enzyme to convert the 
starch into dextrin and sugars, and washed to remove these 
conversion products. The residual wheat bran is suitable for 
use as a laxative food ingredient. Address: Clifton, Passaic 
County, New Jersey.

375. Thevenot, Gaston D. 1925. Method for the preparation 
of a vegetable milk. U.S. Patent 1,556,977. Oct. 13. 3 p. 
Application fi led 8 Dec. 1923.
• Summary: When decuticled mashed soybean is digested 
with proteolytic enzymes, some of the fl avor principles are 
removed. Address: New York City, NY.

376. Horvath, A.A.; Chang, H.C. 1925. The effect of soybean 
feeding on the blood lipase of rabbits (Abstract). In: 1925. 
Abstracts of Scientifi c Papers, Sixth Congress of the Far 
Eastern Association of Tropical Medicine. Tokyo, Japan. xi + 
681 + 20 p. See p. 359-60.
• Summary: Soybeans contain a lipase enzyme, which 
hydrolyses true fats and oils plus ethyl butyrate. Rabbits 
were fed for intervals of 3 to 9 days exclusively with either 
(1) raw soybean or (2) soaked autoclaved soybean or (3) 
boiled millet and raw cabbage. The experiments lasted for 
21 to 62 days. “Blood was taken from the marginal ear vein 
and tested for lipase at the end of these intervals... Out of 
eight experimental animals, in six the serum lipase showed a 
defi nite rise when the animals were fed on raw soybean and a 
fall when autoclaved beans with killed [inactivated] lipase or 
other poor food was given.”
 “In one of the rabbits (killed) necrotic areas in the 
kidney fat were found. The lipase activity curve of this 
animal was always high, and the necrotic foci were possibly 
caused by abnormally high lipytic activity.”
 “Horvath had previously observed in Central China 
many cases of kidney fat necrosis in cattle, fattened on a diet 
containing a large amount of soybean cake and black system. 
No lesions were found in any organ. It is of interest to note 
that fat necroses were never observed by the same author in 
Mongolian cattle fattened on grass. We have, therefore, in 
these pathological cases the result of feeding large amounts 
of soybean (rich in lipase) for a long period.”
 Note 1. This paper was presented on Wednesday, 14 Oct. 
1925.
 Note 2. This is the 2nd earliest document seen (May 
2001) by or about Dr. A.A. Horvath in connection with 
soybeans. Address: Dep. of Medicine, Peking Union Medical 
College, Peking, China.
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377. Oshima, Kokichi. 1925. Nattô-kin no koso kagaku-teki 
kenkyû. I. Nattô-kin tanpakushitsu bunkai kôso no seishitsu 
(1) [Enzymatic study on natto bacteria. On the properties 
of the proteolytic enzyme of natto bacteria (1)]. Jozogaku 
Zasshi (J. of Brewing, Osaka) 3(3):287-300. [18 ref. Jap]
Address: Hokkaido Teikoku Daigaku, Suisan Senmon-bu, 
Kyoju; Ken Hokkaido Teikoku Daigaku Jokyoju, Japan.

378. Takamine, Jokichi, Jr. Assignor to Takamine Ferment 
Company (New York, NY; a corporation of West Virginia). 
1925. Enzymic beverage. U.S. Patent 1,561,955. Nov. 17. 1 
p. Application fi led 17 Nov. 1919.
• Summary: Beverages having diastatic and proteolytic 
properties are prepared by isolating a water-soluble enzymic 
composition derived from a fungus, such as Aspergillus 
oryzae, and mixing this enzymic material with dissolved 
cane sugar to produce a thick syrup suitable for dilution with 
water. Address: Clifton, Passaic County, New Jersey.

379. Oshima, Kokichi. 1925. Nattô-kin no kôso kagaku-
teki kenkyû. I. Nattô-kin tanpakushitsu bunkai kôso no 
seishutsu [Enzymic study of Bacillus natto. I. The properties 
of protease A, the proteolytic enzyme of natto bacteria]. 
Sapporo Norin Gakkaiho (J. of the Society of Agriculture and 
Forestry, Sapporo) No. 71. p. 7-23, 24-25 (16(71):387-403). 
English-language summary. p. 404-05. [17 ref. Jap]
• Summary: Sawamura (1907) was the fi rst to isolate 
Bacillus natto from natto. He was followed by Muramatsu 
(1912) and Iguchi (1917). This bacterium much resembles 
Bacillus subtilis morphologically and physiologically, but 
it produces a distinct fl avor and mucilaginous substance on 
cooked soybeans. The analysis of natto shows the increase 
of soluble nitrogenous matter and the formation of strong 
protease, which makes soybeans more nutritive. This 
study analyzes the bacillus from the viewpoint of enzymic 
chemistry. Address: Hokkaido Teikoku Daigaku, Suisan 
Senmon-bu, Kagaku Kyoshitsu.

380. Oshima, Kokichi. 1925. Nattô-kin no kôso kagakuteki 
kenkyû. I. Nattô-kin tanpakushitsu bunkai kôso no seishitsu 
(1) [Enzymic study of Bacillus natto. I. The properties of the 
protease (1)]. Sapporo Norin Gakkaiho (J. of the Society of 
Agriculture and Forestry, Sapporo) 16(71):387-405. [17 ref. 
Jap; eng]
• Summary: “’Natto’ is a common food in Japan. It is 
cooked soya beans on which abundant microbes are grown 
by keeping them in a warm place over night. Sawamura (14) 
was the fi rst to separate Bacillus natto from the ‘Natto’ and 
then Muramatsu (17) and Iguchi (7). It much resembles Bac. 
subtilis morphologically and physiologically, but it produces 
distinct fl avour and mucilaginous substance on cooked 
beans. The analysis of ‘Natto’ shows the increase of soluble 
nitrogenous matter and formation of strong protease, which 

make soya beans more nutritive. I intend here to study the 
bacillus from the side of enzymic chemistry.
 “To prepare this enzymic sample, ‘Natto’ was extracted 
with toluol water, fi ltered, precipitated by ammonium 
sulphate, redissolved, dialyzed, precipitated again by alcohol 
and dried.
 “With this enzymic sample, many kind of proteins, 
such as casein, edestin, glycinin, uncooked albumin (made 
by E. Merck Co.), cooked albumin and Witte peptone 
were digested at almost neutral reaction, at 40ºC for 2 and 
7 days, toluol as antiseptic. The amino acid produced by 
this digestion was determined with Van Slyke’s method. 
All proteins except uncooked albumin were digested 
vigorously and produced much amino acid, whereas the 
uncooked albumin was not digested at all. The result with 
the uncooked albumin in solutions of various reaction and by 
the determination of undigested albumin showed the same 
conclusion.
 “To study the infl uence of hydrogen ion concentration 
upon the protease activity, casein, edestin and Witte peptone 
were digested at various pH, regulated with phosphate 
mixtures. The digestibilities were determined by measuring 
undigested protein nitrogen with Kjeldahl’s method or 
produced amino acid nitrogen with Van Slyke’s method. In 
general, the protease acted at the reaction between pH 4-12 
and the optimum pH were as follows:”
 A table has 3 columns: Digested proteins. Remarks. 
Optimum pH.
 “Casein–Liquefaction, 40ºC, 2 hrs.–pH 5.9
 “Casein #2–Amino acid production, 40ºC, 4 hrs.–pH 7.8 
to 8.4
 “Edestin–Liquefaction, 40ºC, 4 hrs.–pH 6.0
 “Edistin #2–Amino acid production, 40ºC, 4 hrs.–pH 8.0 
to 8.8
 “Witte peptone–Amino acid production, 40ºC, 4 hrs.–pH 
9.1
 “The fi gures 1, 2 and 3 in the Japanese original show the 
digestibilities at different pH values.
 “The optimum reaction of the protease action of Bacillus 
natto may be summarized as pH 6.0 for peptonizing protease 
and pH 9.0 for peptolytic protease. The optimum reaction of 
amino acid production from casein or edestin was less than 
pH 9.0 because these proteins must be fi rst digested with 
peptonizing protease which acts best at pH 6.0.” Address: 
Sapporo, Japan.

381. Sansum, W.D. 1925. The normal diet: A simple 
statement of the fundamental principles of diet for the mutual 
use of physicians and patients. St. Louis, Missouri: The C.V. 
Mosby Co. 72 p. Illust. Index. 20 cm. [26 ref]
• Summary: Contents: Introduction. 1. The caloric 
requirements of the body. 2. The protein requirements 
of the body. 3. The bulk requirements of the body (“The 
normal diet should contain an adequate amount of bulky, 
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residue-containing foods to insure natural movements of the 
bowels”). 4. Acidosis (“The normal diet should be balanced 
so as to prevent acidosis”). 5. The mineral requirements 
of the body. 6. The water requirements of the body. 7. The 
vitamine requirements of the body.
 Chapter 4, “Acidosis,” begins: “The normal diet should 
be so balanced as to prevent acidosis... The living body is 
always slightly alkaline, and, as its alkalinity is reduced 
below normal, the urine becomes abnormally acid. It is 
because of the abnormal acid reaction of the urine that the 
individual is said to have an acidosis. Should the tissues of 
the body become acid to the slightest degree, death follows, 
and serious illness results long before the alkalinity of the 
body is reduced to the neutral point. All substances may be 
classifi ed with respect to their chemical reaction, as neutral, 
acid or alkaline.” The section titled “The acid ash foods” (p. 
40-41) states: “These foods should always be balanced by 
adequate alkaline foods. When the urine is excessively acid, 
many of them should be omitted, at least for a time.” A table 
(p. 41) shows that the 10 foods with the most acidic ash (in 
descending order of acidity) are: Oysters (30.0), egg yolk 
(26.69), chicken meat (17.01), haddock fi sh (16.07), rabbit 
meat (14.80), lean beef (13.91), veal meat (13.52), oatmeal 
(12.93), lean pork meat (11.87), and eggs (11.10).
 The section titled “The alkaline ash foods” (p. 41-43) 
states that most fruits, vegetables, nuts and milk are alkaline 
in their fi nal reaction in the body. A table (p. 42) shows that 
the foods with the most alkaline ash (in descending order 
of alkalinity) are: Lima beans (41.65), dried beans (23.87), 
raisins (23.68), almonds (12.38), beets (10.86), and carrots 
(10.82). These foods “should always be used in adequate 
amounts to maintain a favorable alkaline balance in the 
body.” Address: M.S., M.D., Director of the Potter Metabolic 
Clinic, Dep. of Metabolism, Santa Barbara Cottage Hospital, 
Santa Barbara, California; 2. M.D., Member of the staff, The 
Sansum Clinic; 3. Dietitian, The Sansum Clinic.

382. Kinoshita, Asakichi; Kanamori, Kichiro. 1926. Shôyu 
no “jiasutaaze” ni kansuru kenkyû [Studies of shoyu 
diastase]. Jozogaku Zasshi (J. of Brewing, Osaka) 3(8):753-
64. [Jap]
Address: 1. Gishi; 2. Kenshu-in. Both of Jojo-shi Shokusho, 
Japan.

383. Horvath, A.A. 1926. Soy sauce as a stimulative agent in 
the development of beriberi in pigeons. National Medical J. 
of China (Shanghai) 12(2):176-77. April. [Eng]
• Summary: Abel and Kubota found that histimine is one 
of the substances that accounts for the stimulating action 
of soy sauce on the intestinal plain muscle, and that it also 
plays an important rôle in digestion as a dilating agent for 
the capillaries of the gastric and intestinal mucosa. Recently 
Kubota found that in vitro peptic and tryptic digestion of 
foods is stimulated from four to eight times by soy sauce. 

Soy sauce also possesses a strong amylolytic function.
 In an investigation, 7 pigeons were fed on polished rice 
and water, the latter containing fi ve per cent of Pekinese soy 
sauce. Five control pigeons were fed on polished rice and 
pure water. Within one month fi ve of the seven experimental 
pigeons developed beriberi and of the controls none. 
Therefore soy sauce in some way stimulates the development 
of beriberi in pigeons. Address: Chemical Lab., Dep. of 
Medicine, Peking Union Medical College, Peking, China.

384. Maslow, Herman L.; Davison, Wilburt C. 1926. The 
effect of the hydrogen ion concentration upon the starch-
liquefying activity of amylase of Aspergillus oryzae. J. of 
Biological Chemistry 68(1):83-93. April. [17 ref]
• Summary: The optimal reaction for the starch-liquefying 
activity of the amylase of Aspergillus oryzae (taka-diastase) 
was pH 3.0. The amylase was completely destroyed at pH 
1.0 and 2.0 with unbuffered starch and at ph 2.0 and 3.0 with 
starch buffered with N/2 universal buffer. Address: Dep. 
of Pediatrics, the John Hopkins Univ. School of Medicine, 
Baltimore, Maryland.

385. Maslow, Herman L.; Davison, Wilburt C. 1926. The 
effect of the hydrogen ion concentration upon the dextrin-
liquefying activity of dextrinase of Aspergillus oryzae. J. of 
Biological Chemistry 68(1):95-99. April. [3 ref]
• Summary: “Conclusions: 1. The viscosity of 15.0% dextrin 
solution was but slightly affected by changes of reaction 
from pH 2.0 to pH 9.0. 2. The optimal reaction for the 
dextrin-liquefying activity of the dextrinase of Aspergillus 
oryzae (taka-diastase) was pH 4.0 when determined by 
the viscometric method at 34ºC. 3. The dextrinase was 
completely inhibited at pH 2.0.” Address: Dep. of Pediatrics, 
the John Hopkins Univ. School of Medicine, Baltimore, 
Maryland.

386. Horvath, A.A. 1926. Changes in the blood composition 
of rabbits fed on raw soybeans. J. of Biological Chemistry 
68(2):343-55. May. [27 ref]
• Summary: An exclusive diet of raw soaked soya beans 
resulted in an increase in the urea, uric acid, inorganic 
phosphates, and cholesterol of the blood; after 2 months on 
such a diet, no signs of arteriosclerosis could be detected. 
The kidneys of the rabbits were generally swollen and rather 
pale; in one case they were diffusely sprinkled with minute 
hemorrhages.
 Why the increase of urea nitrogen in the blood? “It 
seems possible that the increase of urea is associated with 
the high lecithin content of the soy bean, amounting to 1.64 
per cent. Marie (1922) found in rabbits that subcutaneous 
injections of lecithin and cholesterol were followed by 
a four- to sixfold rise in the concentration of blood urea. 
This may be the explanation of high urea in the blood of 
Oriental people using soy beans as food. However, another 
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factor must be considered, namely soy bean urease... At fi rst 
glance one might expect a drop in the blood urea of rabbits 
fed on raw soy beans, if the urease penetrates the blood... If 
we suppose the soy bean urease to exert its activity in the 
stomach, where the acidity is very favorable, we may expect 
penetration of the ammonia into the blood. It would reach 
the liver and other organs where ammonia is converted into 
urea.” Address: Dep. of Medicine, Peking Union Medical 
College, Peking, China.

387. Nuzum, Franklin R.; Seegal, Beatrice; Garland, Ruth; 
Osborne, Margaret. 1926. Arteriosclerosis and increased 
blood pressure: Experimental production. Archives of 
Internal Medicine 37(6):733-44. June 15. [33 ref]
• Summary: Five theories regarding the cause of 
arteriosclerosis and hypertension are listed and considered: 
(1) Mechanical-physical theory. (2) Chemical or infectious 
poisons theory. (3) Metabolic theory: Poorly balanced diets 
with an excess of protein or cholesterol. (4) Predisposition 
of certain groups of persons to degeneration of blood vessels 
theory. (5) “Disturbance of acid-base balance theory. Such 
a disturbance in human subjects results from the continued 
eating of a diet high in protein foods. The urine of such a 
diet is frequently from 100 to 1,000 times as acid as the body 
fl uids.
 The authors’ experiments, many with rabbits, support 
theory (5). Summary: “Our experiments demonstrate 
that increased blood pressure and arteriosclerosis can be 
produced without an increase of cholesterol in the diet.” 
Address: Potter Memorial Clinic of the Santa Barbara 
Cottage Hospital, Santa Barbara, California.

388. Takamine, Jokichi; Takamine, Jokichi, Jr.; Fujita, 
Nobuchika. 1926. Manufacture of bread. U.S. Patent 
1,599,930. Sept. 14. 2 p. Application fi led 25 March 1922.
• Summary: Describes an enzymic composition for use in 
making bread. A stable composition is prepared from glucose 
syrup and an extract from a fungus such as Aspergillus 
oryzae; it has diastatic and proteolytic properties. Address: 
Passaic County, New Jersey.

389. Hindmarsh, Ellen M. 1926. Variations in the urease 
content of different varieties of soya bean (Glycine hispida). 
Australian J. of Experimental Biology and Medical Science 
3(3):167-72. Sept. 16. (Chem. Abst. 21:943). [4 ref]
• Summary: Eighteen soya bean varieties were grown in 
Australia at Glen Innes Experimental Farm–all on the same 
fi eld and in the same kind of soil. All were harvested shortly 
before their urease activity was determined. Table 2 shows 
the percentage of urea decomposed by extracts of soya beans 
and jack beans in a 1% urea solution at 51ºC after 15, 30, 45, 
and 60 minutes. There is considerable variation in the urease 
activity of different varieties of soya bean; some contain 
less than half as much as others. In a period of 30 minutes 

the amount of urea decomposed ranged from 22.1% to 72%. 
The American jack bean was found to have much greater 
urease activity (for hydrolyzing carbamide) than any of the 
soya beans, but a Jack bean grown locally in Sydney showed 
practically the same urease content as the more active 
varieties of soya bean.
 “Since Takeuchi discovered the presence of urease in 
the soya bean this bean has been employed extensively for 
the detection and estimation of urea, particularly in urine 
and in the blood. The urease converts the urea into urea 
into ammonium carbonate quantitatively, and the ammonia 
can then be estimated by suitable means.” Address: Dep. of 
Physiology, Univ. of Sydney.

390. Horvath, A.A.; Chang, H.C. 1926. The effect of soybean 
feeding on the blood lipase of rabbits. American J. of 
Physiology 78(1):224-34. Sept. [31 ref]
• Summary: Rabbits were fed for intervals of 3 to 9 days 
exclusively with raw soaked soybeans, autoclaved soybeans 
or boiled millet and raw cabbage. Rabbits generally ate 
more freely of the autoclaved soybeans than of raw soaked 
soybeans. Blood was drawn at the end of each of these 
intervals and tested for lipase. In one rabbit, slight scarring 
of the kidneys was noticed. A diet of raw soybeans tends 
to result in fat necrosis. The presence of an active lipase in 
the food tends to cause a rise in the serum lipase activity 
of rabbits. There was an increase in the lipase content in 
the blood of rabbits fed on raw soybeans. Address: Dep. of 
Medicine, Peking Union Medical College, Peking, China.

391. Oshima, Kokichi; Itaya, Shinichi. 1926. Kôji-kin kôso-
zai (Taka jiasutaaze) o mochiiru denpun shinteiryô-hô [A 
new method for determining the amount of starch using the 
koji enzyme (Takadiastase)]. Jozogaku Zasshi (J. of Brewing, 
Osaka) 4(2):95-106. Sept. [13 ref. Jap]
Address: 1. Hokkaido Teikoku Daigaku, Suisan Senmon-bu, 
Kyoju; 2. Ken Hokkaido Teikoku Daigaku, Jokyoju, Japan.

392. Collett, R.L. 1926. [Action of lime on enzymes]. 
Internatl. Soc. Leather Trades Chem. Jour 10:100-12. 
(Chem. Abst. 20:2260). *

393. Kinoshita, Asakichi; Kanamori, Y. 1926. Shôyu-chû no 
“jiasutaase” ni kansuru kenkyû [Studies on the diastase in 
shoyu. I.]. Nippon Jozo Kyokai Zasshi (J. of the Society of 
Brewing, Japan) 21(3):27-41. [Jap]
Address: 1. Jozo Shikensho Gishi; 2. Jozo Shikensho 
Kenshu-in, Japan.

394. Loeper, M.; Mougeot, A.; Aubertot, V. 1926. 
[Zymosthenic power of bicarbonated or sulfated mineral 
waters on soy urease]. Bulletin de la Societe de Chimie 
Biologique (Paris) 8:958-69. (Chem. Abst. 21:920). [Fre]*
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395. Matsumoto, K.; Kubota, K. 1926. Kôji “jiasutaaze” no 
saiteki suiso “ion” nôdo to sono kettei-hô [On determining 
the optimum hydrogen ion concentration for the activity 
of koji diastase]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 94. p. 237-59. [Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Kenshuin.

396. Thom, Charles; Church, Margaret B. 1926. The 
Aspergilli. 1st ed. Baltimore, Maryland: Williams & Wilkins 
Co. ix + 272 p. See p. 64, 198-207. [250* ref]
• Summary: In this work, with its good bibliography, the 
authors “sought to bring together all of this taxonomic 
literature, as published before that date, and to present a 
critical opinion as to the proper relationship of the species 
described, whether retained in the genus or placed elsewhere. 
Some 350 names were thus accounted for, but the actual 
number of species accepted as known in culture or probably 
determinable from existing literature was given as 69 (p. 
252). These were more or less arbitrarily considered in 11 
groups.”
 Chapter 6 titled, “Enzymic and fermentative activities 
of Aspergilli and their industrial signifi cance” (p. 58-75) 
includes sections on koji (incl. Takamine, Taka diastase), 
diastase, protease, soy fermentation (incl. soy sauce), and 
miso (with 7 references). Address: Microbiological Lab., 
Bureau of Chemistry, USDA.

397. Waksman, S.A.; Davison, W.S. 1926. Enzymes. 
Baltimore, Maryland: Williams and Wilkins. *

398. Freud, Jean. 1927. La farine de soja [Soy fl our]. Presse 
Medicale 35(6):92-93. Jan. 19. Reprinted in: L. Berczeller. 
1928. Publications on Berczeller’s Soy Flour. Vol. I. [Fre]
• Summary: The fi nancial crisis affecting countries across 
Europe has led to many cost-saving measures in almost 
every country, including France. These measures generally 
follow a certain progression. They begin with restrictions 
in state administration, and eventually consider ways to 
economize in the general population’s food supply. However, 
restrictive measures meet resistance from those they affect, 
and we must admit that the public’s resistance to this is quite 
often justifi ed. From a scientifi c perspective, the topic of 
food falls under physiology, and physiologists would say that 
reducing the quantity and altering the usual quality of our 
food is a very risky proposition. If we want to replace the 
most expensive food with less expensive food, we must look 
for substitutes that are not signifi cantly inferior in terms of 
their biological value; otherwise, we cannot require that they 
be adopted.
 Animal-derived foods are the most popular. Meat, with 
its animal protein and fat, provides the most expensive 
calories. If we were to ask physiologists what kinds of 
savings would be acceptable, they would recommend 
replacing them with plant-based protein and fats with a 

nutritional value equal to that of animals, at least in part. 
Here, immense savings are possible.
 In this regard, a detailed examination of soy fl our 
is compelling, both in terms of biology and the national 
economy.
 Soybeans (haricots de soja) are a very common food in 
East Asia, China and Japan. They are used on a daily basis, 
and in Japan for example, the average person consumes 
100 g per day. The beans are the main agricultural product 
of Manchuria, and since 1908, large quantities have been 
imported to Europe in order to extract oil using improved 
processes. Soybeans can be grown in every country, even 
in places where corn struggles to grow. The different types 
of beans that exist in Manchuria differ in fat and protein 
content. Growing trials in Hungary and European Russia 
have shown that it is possible to improve the seeds’ protein 
and fat content.
 The botanical name of these beans is: Glycine hispida or 
Dolichos Soja L.
 Soybeans are smaller than beans common to European 
countries. They are yellow or spotted. Their thin skin swells 
easily in a few minutes, and becomes permeable to water. 
The seed begins to swell, and the absorbed water more 
than doubles the seed’s volume. This increase is due to the 
protein’s ability to retain large quantities of water.
 These beans contain a large amount of phosphate, 
which makes them especially signifi cant in comparison with 
our foods, which often totally lack or contain very little 
phosphate. This information may become more signifi cant if 
we consider the role phosphates play in the development of 
our organism and maintenance of our metabolism.
 From an average of different types, the chemical 
analysis of the beans gives:
 35% protein, 10% oil; one specifi c feature of these 
beans is that they contain no starch, only dextrins and 
other crystallizable carbohydrates, i.e. sugars. We will 
also mention that the beans contain signifi cant amounts of 
enzymes such as diastase and urease.
 Special interest should be paid to the considerable 
lecithin content, one of the most valuable lipoids [lipids], and 
fi nally to the vitamin A dissolved in the oil. The [solvent] 
extraction processes remove this vitamin entirely.
 All of these valuable properties have led people to 
consider growing soybeans on a practical and industrial level 
as a food source; during and after the great war, numerous 
trials were conducted to identify a form appropriate for 
practical application. This research was encouraged by 
Osborne and Mendel’s investigations: their results confi rmed 
the great resemblance between the proteins from animals and 
soybeans.
 In spite of the encouraging results, the technical solution 
seemed impossible for the following reasons: fi rst, preparing 
the beans in the European way, as for our ordinary beans, 
does not make soybeans edible and digestible, because even 
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a very long cooking time does not make them tender, as is 
the case with our other legumes (légumineuses). In addition, 
soybean oils (les huiles de soja) in their raw form grow 
rancid very quickly, and therefore make the basic ground 
fl our bitter and inedible. Since the oil causes the bitter taste, 
methods have been developed to extract the oil from this 
fl our.
 These oil-extraction processes considerably increase the 
product’s cost and greatly decrease its nutritive value. The 
decrease is easily calculated when we know the percentage 
of fat contained in the beans, which makes up almost half of 
the total caloric value. On the other hand, all of the extraction 
processes remove the fl our’s total vitamin A content, an 
important point when looking at a food’s biological value. 
Similarly, we must also mention the protein denaturation that 
occurs. All of this makes the prolonged use of such a product 
impossible. Biological experiments of suffi cient length have 
shown that this type of industrial application is not feasible, 
and everyday life confi rms this scientifi c conclusion. 
Defatted soy fl our is well known, with no real practical use, 
limited to a narrow medical application and not in proportion 
with its value.
 However, we feel that this biological and technical 
problem has been much better resolved by Berczeller (of 
the Vienna Physiology Institute [Institut de Physiologie 
de Vienne]). Soy fl our prepared using his method is a nice 
yellow color, with a taste resembling almond fl our, and 
lacking odor.
 The offi cial chemical analysis confi rmed by our own test 
gives the following result:
 Nitrogen 7.28%
 Crude protein bodies 45.50%
 Protein bodies soluble in pepsin IICI 40.75%
 Fat [vegetable oil] 22.38%
 Lecithin 0.145%
 Ash 4.18%
 There is always less than 10% water, and a variable 
amount of sugar, which is also always less than 10%.
 This table shows that the fl our in question contains all 
of the oil from the beans; in spite of this, the fl our samples 
we have had for over a year have not become rancid, and 
the fl our has maintained a pleasant taste. It is edible even 
when raw. Exclusive nutrition experiments confi rmed the 
overall value of this food, and special experiments showed a 
considerable amount of vitamin A. The lecithin is identical to 
that of an egg yolk.
 The bran, a by-product of producing this fl our, is a 
valuable animal feed.
 This fl our can be used to make different cakes in place 
of milk and eggs; it retains its yellow color and does not 
change the taste; it is benefi cial as a substitute for meat in 
sausages, at up to 40% quantity. It can be used to make 
soups and bread rolls which are generally made using milk. 
Using only 5% in ordinary bread increases its shelf life, 

since the fat prevents it from drying out. In addition, the 
nutritive value of the ordinary bread increases considerably. 
There is no technical diffi culty in cooking with it. Products 
prepared with the fl our keep very well and can serve as a 
valuable provision for armies and large public institutions 
(Continued). Address: Physiological Laboratory, University 
College, Cork [Ireland].

399. Chiu, Yan-Tsz (Chao, En-tz’u). 1927. Studies of the 
physical and chemical properties of soy bean milk. PhD 
thesis, Cornell University. iii + 38 p. Feb. In: Library 
of Congress. Catalog Div. A List of American Doctoral 
Dissertations Printed in 1912-1932. 1931. [23 ref. Eng]
• Summary: Contents: Acknowledgement. Introduction. 
Review of literature. Experimental. Physical properties: 
Specifi c gravity and total solids, freezing point and total 
solids, relation of electrical conductivity and resistance to 
solids and ash, viscosity and total solids, refractive index 
of serum and total solids, dialysis and its products, keeping 
qualities, pH values of soy bean milk.
 Chemical properties: General composition as determined 
by analysis (fat, protein–soluble in water soluble in NaCl 
solution, carbohydrates, ash), effect of soaking, methods of 
determining fat, composition of the fat in the milk, character 
of the fat in the milk, kinds of proteins in milk, composition 
of the true solution or serum, action of ferments on milk. 
Biological: General types of organisms that develop in milk, 
vitamins (from the literature), enzymes (from the literature). 
Discussion. Summary.
 In the acknowledgement, he fi rst thanks Prof. G.W. 
Cavanaugh for his many valuable suggestions and criticisms. 
“I also wish to express my thanks to Professor E.M. Chamot, 
Dr. C.W. Mason and other members of the staff of Instruction 
of the Department of Chemistry for aid and suggestions they 
have given.”
 “Introduction: Soy bean milk, which owes its origin to 
Wai Nan Tse, a Chinese philosopher (Piper & Morse 1923, 
p. 228, 234) who lived before the Christian era, is a very 
satisfactory form of artifi cial milk. In China it takes the 
place of cow’s milk which is rather scarce and expensive. 
It is a common food drink, the majority of Chinese being 
more accustomed to its use than to animal milk. Although 
the Cantonese do not drink it, they consume some of its 
products... It is an important food in China as it is used 
for infant feeding... Sweetened with sugar, it becomes a 
palatable drink. It may be eaten as a broth.”
 The thesis contains 22 tables (not one has a title) 
showing the results of various tests, including tests with 
different soybean varieties, effect of soaking time on specifi c 
gravity and total solids for different varieties, etc.
 It also contains 9 graphs (also untitled), usually showing 
the data from a table in tabular form. For example, Figure 
A is a graph of the total solids in soymilk (x axis) vs. the 
specifi c gravity of that soymilk (y axis) for two soybean 
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varieties: Black Eyebrow and Manchu.
 On page 26 are two photomicrographs, one showing 
cow’s milk, the other showing soy bean milk, each at 400x 
magnifi cation.
 The section titled “Enzymes (from the literature)” 
states (p. 34): Takeuchi (1909; urease), Annett (1914; 
urease), Wester (1919; urease), Street & Bailey (1915; 
urease, amylase, glucoside-splitting enzyme, protease of the 
peptoclastic type, peroxidase, lipase), Falk (1915; lipase), 
and Graaf and Van de Zande (1916; urease), “and others have 
found that the soy bean contains the following enzymes: 
diastase, urease, amylase, protease, peroxidase, and lipase. 
These are undoubtedly present in the soy bean milk.”
 Note 1. Heating an enzyme above a certain temperature 
for a certain time in the presence of moisture will destroy the 
enzyme permanently.
 Note 2. The author was born in 1890. In Cantonese, 
his name is Chiu Yan-Tsz; in Mandarin it is Chao En-tz’u. 
In pinyin it is Zhao-Enci. The last two characters (his given 
names) mean grace or blessing + gift.
 Note 3. The following interesting line (p. 1) is diffi cult 
to interpret: “It is an important food in China as it is used 
for infant feeding...” Questions: What is the source of this 
information? It is in the introductory paragraph to the thesis 
and no source is cited. This idea is never mentioned again 
in this thesis, nor is any of the author’s other 5 scientifi c 
articles on soy bean milk in China. The last of these articles 
(Chiu 1938) states: “In North China soybean milk has been 
a common food for both adults and children, while in South 
China only its products (mostly bean curd [tofu]) are used.” 
Is it ever used with infants as the sole source of nutrition? If 
yes, for how long? If no, with what other foods is it fed, in 
what proportions, starting at what age, and until what age? 
Is this use of soy bean milk for infants routinely and widely 
practiced in China, or only in times of famine? Under normal 
circumstances, at what age is the soy bean milk introduced in 
the diet and how long is it continued?
 Another similar statement, relating to children rather 
than infants, appears in the section on “Vitamins (from the 
literature)” (p. 34): “For centuries, soy bean milk has been 
a source of vitamins for Chinese children who do not use 
cow’s milk.” Again, no source is given, implying that the 
statement is based on the author’s own experience. Address: 
Cornell Univ., Ithaca, New York.

400. Horvath, A.A.; Liu, Shin-Hao. 1927. The effect of soy 
sauce on blood sugar and phosphorus. Japan Medical World 
7(4):105-08. April 15. [18 ref]
• Summary: “Introduction: Shoyu, or soy sauce, is a dark-
brown, moderately thick liquid, very popular in China and 
Japan as relish or condiment to increase the fl avor and 
palatability of the diet (Footnote: The now famous Lea and 
Perrins Worcestershire Sauce is a highly spiced soy sauce). 
In order [sic, odor] and taste it is not unlike a beef extract of 

good quality.”
 “Summary: 1. In rabbits, subcutaneous injections of 
Taka-Diastase gives no defi nite results for conclusions, but 
seems to be capable of affecting the blood sugar in both 
directions. 2. In men the results of oral administration of 
soy sauce are varying and at present no defi nite conclusion 
concerning the effect of soy sauce on blood sugar and 
phosphorus can be drawn. But in some cases soy sauce 
seems to be capable of affecting the blood sugar and blood 
phosphatides.” Address: Dep. of Medicine, Peking Union 
Medical College, Peking, China.

401. Ling, Schmorl M. 1927. Is uricase present in soy 
beans? Proceedings of the Society for Experimental Biology 
and Medicine [PSEBM] 24(7):704-05. April. (Chem. Abst. 
22:434). [2 ref]
• Summary: In four experiments, the author was unable 
to detect any appreciable amount of uricase in soy beans. 
Horvath (1926, p. 351-52) noted that Némec’s process for 
determination of uricase may be a “possible source of error 
in the determination of urea nitrogen in blood by the aeration 
urease method.” Ling notes that Némec’s “method has 
gained wide popularity.” Address: Chemical Lab., Dep. of 
Medicine, Peking Union Medical College.

402. Sansum, William D. 1927. Acidosis: How foods may be 
effectively used in its prevention and cure, with menus. Food 
Facts (formerly Western Dietitian) 3(1):11-13, 28, 32-34, 37. 
May. [12 ref]
• Summary: Contents: Introduction. The acid-ash type of 
acidosis. The neutral-ash foods. The acid-ash foods (table: 
eggs, many meats, and shellfi sh). The alkaline-ash foods 
(table, incl. lima beans). Acidosis and high blood pressure. 
Treatment (eat more fruits and vegetables, less meat, fowl, 
eggs, fi sh, and bread). “In the past we have used soy bean 
muffi ns, but patients as a rule soon tire of them.” The 
solution lies in the use of lima bean fl our. Menus ten days (3 
meals a day). Recipes. The testing of urine for acidity: The 
method. The acetone type of acidosis. Treatment. Address: 
M.A., M.D., Labs. of the Potter Memorial Clinic, and the 
Santa Barbara Cottage Hospital, Santa Barbara, California.

403. Klar, Ludwig. 1927. Ketonaldehydmutase in Weizen- 
und Roggenkoernern sowie in Sojabohnen [Ketone-aldehyde 
mutase in wheat, rye, and soya beans]. Biochemische 
Zeitschrift 186(2/4):327-30. June 21. (Chem. Abst. 21:3633). 
[4 ref. Ger]
• Summary: Wheat, rye, and soya beans contain the enzyme 
ketone-aldehyde mutase. Address: Aus dem Kaiser Wilhelm-
Institut fuer Biochemie in Berlin-Dahlem [Germany].

404. Yamamoto, Yoshihiko. 1927. Nattô-kin no kataraase ni 
tsuite [The catalase enzyme from natto bacteria]. Jozogaku 
Zasshi (J. of Brewing, Osaka) 4(11):922-39. [31 ref. Jap; ger]
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• Summary: The German abstract is titled “Ueber Katalase 
von Bacillus natto.” This laboratory is headed by Dr. Jun 
Hanzawa. Address: Hokkaido Teikoku Daigaku, Nôgaku-bu 
(Sapporo), Japan.

405. Yu-niti-ei. 1927. [Enzymes of natto-pilz]. Chosen Ikai 
75:284-. [Jap]*

406. Oshima, Kokichi. 1928. Protease and amylase of 
Aspergillus oryzae. J. of the College of Agriculture, 
Hokkaido Imperial University 19(3):135-244. March. [109 
ref. Eng]
• Summary: Contents: Introduction. Methods used for the 
quantitative estimation of amylase and protease, a formula 
to determine digestibility, and precautions in the use of 
Van Slyke’s method. Enzymes found in Aspergillus oryzae. 
Conditions infl uencing enzyme production. Properties of 
protease from Aspergillus oryzae. Properties of amylase from 
Aspergillus oryzae. Disinfectants for preserving the amylase 
solution of Aspergillus oryzae. General summary.
 “There are at least four large manufacturing industries 
in Japan, in the manufacturing process of which Aspergillus 
oryzae is of the fi rst importance... The total yearly quantities 
of these products are approximately as follows: Sake (rice 
wine) 4,500,000 ‘koku’ (=813,000 kilolitres). Shoyu (soy 
sauce) 5,000,000 ‘koku’ (=902,000 kilolitres). Miso (soy 
cheese [paste]) 450,000,000 ‘koku’ (=1,690,000 kilograms). 
Shochu (distilled alcoholic liquor calculated as 95% alcohol) 
220,000 ‘koku’ (=39,700 kilolitres).” Address: Chemical 
Lab., School of Fishery, Hokkaido Imperial Univ., Japan.

407. Dyson, G. Malcolm. 1928. Mould food of the Far East. 
Pharmaceutical J. and Pharmacist (London) 121:375-77. 
Oct. 20.
• Summary: Discusses Aspergillus molds–Aspergillus oryzae 
(Ahlb.), akin to the Aspergillus niger and fumigatus–This 
organism is used in the manufacture of three fermented 
products, which are widely used in “China, Japan, and 
Java: shoyu, the soya-bean sauce, which on account of its 
meat-like fl avour, is the indispensable basis of most savoury 
dishes; the many varieties of miso, which are solid whole-
bean foodstuffs, and the to fu or mould-ripened soya-bean 
curd cheese” [fermented tofu].
 The body of the article is about “Soya Sauce,” within 
which are discussed shoyu-koji, tane-koji, the shoyu-yeast (a 
strain of Zygosaccharomyces), the sodium salt of glutamic 
acid (which imparts a meat-like fl avor to these purely 
vegetable preparations), aji-no-moto, red miso and white 
miso (shiromiso), natto, the protein-splitting powers of the 
enzymes secreted by the molds mentioned above.
 Red soya cheese is a type of tofu. The ripened curd is 
immersed in a brine and the maturing is fi nished by a purple 
mold–Monascus purpureus (Went.)–which imparts a red 
color to the fi nished tofu.

 Note 1. This is the earliest English-language document 
seen (Oct. 2011) that uses the term “Red soya cheese” to 
refer to fermented tofu.
 Note: This is the earliest English-language document 
seen (April 2021) that uses the word shiromiso to refer to 
white miso. Address: Ph.D., A.I.C.

408. Kawakami, K.K. [Kiyoshi Karl]. 1928. Jokichi 
Takamine: A record of his American achievements. New 
York, NY: William Edwin Rudge. x + 74 p. Foreword by 
John H. Finley. No index. 24 cm. [Eng]
• Summary: This is the earliest known English-language 
biography of Dr. Takamine. Contents: Foreword by John 
H. Finley, President of the College of the City of New York 
(“The story which is here told is one of the most romantic 
in modern life”). 1. The house of Takamine. 2. The dawn. 
3. Youth. 4. England. 5. A new fi eld. 6. New Orleans 
[Louisiana]. 7. The fi rst venture. 8. Caroline Hitch. 9. A 
quandary. 10. A revolutionary process (for the production of 
diastase). 11. A Peoria episode. 12. Between life and death. 
13. Taka-Diastase. 14. Glycerin. 15. Adrenalin. 16. Unknown 
admirers. 17. The triumph. 18. A man of affairs. 19. Other 
activities. 20. The Riverside mansion [334 Riverside Dr., 
Manhattan, New York City]. 21. Sho-Foo-Den. 22. And 
death is beautiful.
 Birth: “For generations his forbears were physicians 
practicing in a city in the Province of Echigo [in north-
central Japan on the shores of the Sea of Japan]. His father, 
Seiichi Takamine, moved to the castle city of Kanazawa 
in the Province of Kaga, and there continued to practice 
medicine. He had studied the Dutch language and through 
its medium acquired a knowledge of the European science of 
medicine and chemistry” (p. 1-2).
 “On November 3, 1854, Seiichi Takamine and his wife 
Yukiko were blessed with a son” [Jokichi]. Jokichi was 
their fi rst son (p. 3-4, 6). In March of that same year (1854) 
Commodore Matthew Perry, after forcing his way into 
Edo (now Tokyo), signed a treaty of amity and commerce 
(at Kanagawa, now known as Yokohama) between the 
Shogunate and the United States. “That memorable treaty 
opened with these ringing words:
 “’There shall be a perfect, permanent and universal 
peace and a sincere and cordial amity between the United 
States of America on the one part and the empire of Japan on 
the other, and between their people respectively without the 
exception of persons or places.’”
 “A new era had dawned upon Japan... And it was the 
glow of that great dawn which greeted the birth of the fi rst 
son of Seiichi Takamine.
 Youth: Farsighted Japanese leaders realized “that only 
by adopting the arts and sciences of the Occident could Japan 
cope with the new pressure thus brought to bear upon her. 
She had to meet Europe and America in her own arena.
 “It was this recognition that persuaded the Lord of Kaga, 
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of whom Seiichi Takamine was a retainer, to send a number 
of promising young men of his province to Nagasaki, the 
open port which had long been the only ‘window’ through 
which Japan could obtain fl eeting glimpses of the strange 
people and stranger things of the West. Jokichi, the eldest 
son of the learned and aspiring Seiichi Takamine, was among 
the few chosen.
 “A mere boy of twelve, Jokichi bade farewell to his 
parents and journeyed six hundred miles from Kanazawa, his 
native city, to the port of Nagasaki. In those days in Japan, 
the railway was unknown and the steamship, a bewildering 
monstrosity. Upon his arrival in Nagasaki Jokichi was 
placed in the home of the Portuguese Consul in the hope that 
he, thus removed from Japanese associations, might learn 
English the more quickly. When the Consul was found to 
be more or less versed in Japanese, Jokichi was taken to the 
home of another foreigner.
 “When young Takamine was 18 years old [about 1872] 
he moved to the ancient city of Kyoto, long the seat of the 
Imperial Court, and there continued the study of English. 
Soon afterward he went to Osaka and entered a medical 
school. Before long, however, he found chemistry more 
fascinating than medicine, causing him to change his original 
intention of succeeding his father as a practicing physician.
 “England: In 1872 Jokichi Takamine went to Tokyo, 
the new capital of New Japan, whither the Imperial Court 
and Government had moved from the classic city of Kyoto 
only four years before, there entered the College of Science 
and Engineering just established by the Government. Here 
Takamine spent six years devoting his energies to the 
study of chemistry and allied sciences. He was one of the 
twenty-three students who were selected to study at the 
Government’s expense.
 “When he graduated from the College in 1880 his ability 
and scholarship met with the recognition of the Government 
to such an extent that he, together with eleven of his fellow 
graduates, was ordered to go to England for further study. 
Shortly after his arrival in England he wrote home expressing 
his wonder and amazement at the sights and things which 
had greeted his eyes in that strange country. The letter read:
 “’I have spent 18 days in London and have just come 
to Glasgow, the largest city in Scotland. Glasgow is about 
four hundred miles from London. It is not larger than Osaka 
in area, but has a population larger than that of Tokyo. 
This is because the houses are several stories high. It is 
a manufacturing city with thousands of chimney stacks 
piercing the clouds and murking the skies with black 
smoke. Naturally the air is very bad. All houses are of stone, 
and have three to seven fl oors... The tram cars run in all 
directions and are very convenient. London has an even 
more convenient conveyance, and that is the underground 
railway...’
 “Takamine spent three years studying at both Glasgow 
University and at Andersonian University. During the 

summer vacations he visited factories, especially those 
manufacturing soda and artifi cial fertilizers, in Newcastle, 
Liverpool, Manchester and other industrial centers...”
 “A new fi eld: After three years of hard study in England 
Takamine returned to Tokyo in 1883, and was immediately 
given a position in the Department of Agriculture and 
Commerce. His work here was to study some of Japan’s 
indigenous industries, such as the manufacture of paper, 
indigo, and saké (wine), with a view to improving them and 
fi nding out their future possibilities.”
 “New Orleans: Hardly had Takamine embarked upon 
the coveted work in the Department of Agriculture and 
Commerce when he was sent to the United States. In 
1884, New Orleans held an international exposition and 
invited Japan to participate in it. The Japanese Government 
accepted the invitation and appointed Takamine one of the 
commissioners.”
 The “exposition offered the young scientist a rare 
opportunity to observe the progress and achievements in 
industries and applied sciences of all countries of the world.”
 “Among the exhibits which attracted Takamine’s 
particular attention was the phosphate rock from South 
Carolina.” Wanting to learn more, Takamine went to 
Charlestown, South Carolina, and visited all the fi elds where 
phosphate rock was obtained, as well as the factories where 
it was turned into fertilizer.
 This, in fact, proved to be “the beginning of Takamine’s 
fi rst industrial enterprise in Japan.”
 “Caroline Hitch [and marriage]: When Takamine was in 
New Orleans [in 1884] as a commissioner to the Exposition, 
romance entered his life.” He found “in a New Orleans girl 
his future helpmate and life companion.” “In New Orleans 
there was an old and respected family named Hitch. Colonel 
Eben Hitch was a veteran of the Civil War. His daughter, 
Caroline, young, winsome, active, was well known in the 
social circles of the southern city and was a popular fi gure at 
various functions given by the Exposition and by the foreign 
commissions. When Takamine returned home at the close of 
the Exposition, Caroline Hitch was not with him. Although 
fervently in love, Takamine took a cautious and wise course 
for her and his own sake.” He was still a young man of thirty 
and he did not have a secure position or income. In 1887, 
his fi nancial situation improved, Takamine went “to New 
Orleans to fulfi ll the engagement he had made with Caroline 
Hitch two years before. Having been married at the home of 
the bride, the couple journeyed to Japan–to her the fi rst trip 
to the land of her dream” (p. 18-20).
 Note 1. The birth of their two sons is not mentioned 
at the time that it happened in Japan. During the trip back 
to the USA we read: “His young wife, besides nursing two 
infants born in Japan, tended the sick husband” (p. 28). We 
fi nally learn their names at the end of the book (p. 73) as Dr. 
Takamine’s survivors after his death. We are never given 
their dates of birth or marriage.
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409. Kawakami, K.K. [Kiyoshi Karl]. 1928. A Peoria 
episode. Between life and death (Document part). In: 
K.K. Kawakami. 1928. Jokichi Takamine: A Record of his 
American Achievements. New York, NY: William Edwin 
Rudge. x + 74 p. See p. 28-32. Chap. XI and XII. Foreword 
by John H. Finley. 24 cm. [Eng]
• Summary: Chapter 11 begins by noting that 3 days 
after Takamine and his wife and two infants sailed from 
Yokohama, Japan, for America, he was taken ill with liver 
trouble. He feared for the worst and wrote a will. By the 
time his ship reached Seattle, Washington, his condition 
had materially improved. “A good rest in Seattle and in San 
Francisco [California] refreshed him, and when he arrived 
in Chicago he was able to proceed with the demonstration of 
his distilling process, substituting bran diastase for malt.
 “The fi rst demonstration having proved a success, 
Takamine was invited to Peoria, the home of the largest 
whiskey trust in America at the time, and there repeated the 
same experiment on a larger scale with equal success. A Mr. 
Greenhut, president of the trust, took immediate interest in 
the new method and agreed to retain Takamine’s service.
 “At fi rst the public did not take Takamine’s experiment 
seriously. Many a man shook his head in doubt, and said that 
no Japanese could accomplish such a wonder as was claimed 
by Takamine. But soon Takamine’s enterprise passed the 
stage of experiment. Within three years he improved and 
expanded his plant to such an extent that he could easily 
dispose of corn, the raw material of whiskey, at the average 
rate of three thousand bushels a day. Then the people began 
to take notice. Particularly were the malt manufacturers 
apprehensive lest the new process should eventually destroy 
their own business. They let loose propaganda and agitation 
against Takamine and his method. They conspired to incite 
their own employees against him by telling them that the 
new process would rob them of the employment they had 
enjoyed at the malt factories. But Takamine was equal 
to the situation. He took the wind out of the sails of the 
malt manufacturers by giving work at his own plant to the 
laborers who had been employed at the malt factories.
 “This of course did not end the anti-Takamine agitation, 
for his enemies were out to ‘get’ him. One night Takamine 
was awakened by riotous fi re alarms, and he was amazed 
to fi nd the distillery, for which he had been working, in 
confl agration.”
 Note: Kawakami does not give the date of the fi re, but it 
was almost certainly 7 Oct. 1891. The name of the distillery 
is also not given, but it was almost certainly the Manhattan 
Distillery. The building at the Manhattan Distillery malt 
house was being prepared to house Takamine’s process. 
No whiskey or other alcoholic beverage had yet been 
prepared using his process. For details see: Peoria Transcript 
(Illinois). 1891. Oct. 8. p. 8, col. 3. “A hard fi ght. Everything 
against the fi remen at the Manhattan fi re.” Therefore we 

believe the above account is very misleading, and calls into 
question the accuracy of this entire chapter.
 “Was the incendiarism the culmination of the malt 
manufacturers’ agitation? No one, of course, could answer, 
but the suspicion, in view of what had been going on, was 
not without ground. In such misfortunes Takamine’s innate 
courage, tenacity and resourcefulness always stood him in 
good stead. While the factory was still smouldering he asked 
the directors of the company to assemble for conference, and 
persuaded them to build a new distillery, so that he could 
continue the work he had undertaken.
 “Although a new plant was built, Takamine’s trouble 
was not to end. Indeed the supreme test was yet to come. 
One day, in 1894, those of the directors and shareholders of 
the company who had been opposed to Greenhut’s policy, 
suddenly called a stockholders’ meeting and forced a 
resolution for the dissolution of the corporation.
 “A death blow had been dealt to Takamine’s enterprise 
in Peoria.” Note: While Takamine’s whisky experiments in 
Peoria did end in late 1894 or early 1895, it was for more 
complicated reasons than those expressed in this book.
 Chapter 12 explains how this dissolution of the Peoria 
company brought about the greatest crisis in Takamine’s 
life. His liver problems returned and soon he was constantly 
tortured with acute pain. Local physicians were agreed that 
only an operation could save him, but the 150-mile journey 
to Chicago (the nearest city where the surgery could be 
performed) might prove fatal. His wife, Caroline, decided 
to rush him [by train] to Chicago. “The very night they 
arrived in Chicago, Takamine was operated on by the famous 
surgeon Henrotin, and for the few days following his life 
quivered in the balance. But the patient, with the tender 
care of his devoted wife, fought valiantly, and miracle of 
miracles, he emerged victorious though the struggle was long 
and hard.”

410. Kawakami, K.K. [Kiyoshi Karl]. 1928. Jokichi 
Takamine: A record of his American achievements 
(Continued–Document part II). New York, NY: William 
Edwin Rudge. x + 74 p. [Eng]
• Summary:  Continued. In the distillery industry, diastase 
(made from barley malt) “acts as a ferment, converting starch 
into dextrin and sugar... The sugar thus obtained is converted 
into alcohol by the use of yeast.” In Takamine’s process 
barley malt is eliminated. Sterilized wheat bran is inoculated 
with a special fungus; after 40 hours “the matter is ready for 
extraction of diastase. The process, if fully utilized, would 
revolutionize the distillery industry,...” (p. 25-26).
 A separate record gives a detailed account of chapters 11 
and 12.
 “We have seen that Takamine used diastase of his own 
creation in obtaining alcohol from corn and other grains. He 
had established the Takamine Ferment Company in order to 
manufacture diastase for the distillery at Peoria” (p. 33).



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   150

© Copyright Soyinfo Center 2021

 “At fi rst Taka-Diastase was made by the Takamine 
Ferment Company on a comparatively small scale. Later, 
when its effi cacy became more widely known, Parke, Davis 
& Company of Detroit [Michigan] undertook, as it still does, 
to manufacture it and put it more extensively on the market” 
(p. 36).
 Note 2. When and where (probably Chicago) was the 
Takamine Ferment Company established? Who established 
it–Jokichi Takamine or his mother-in-law? Was the diastase 
that it made ever sold in Peoria? When was Taka-Diastase 
fi rst sold? When did Parke, Davis & Co. start to make and 
market Taka-Diastase?
 Adrenalin: In 1897 J.J. Abel announced the discovery 
of epinephrine and in 1898 Otto von Furth announced the 
discovery of supra-renin. In 1901 “Dr. Takamine formally 
announced the discovery of Adrenalin in a scientifi c 
paper read before a medical convention at Johns Hopkins 
University...” (p. 41-43).
 Gene Tunney, the heavyweight boxing champion, wrote 
Dr. Takamine’s son, Eben, on 22 March 1924: “Adrenalin 
Chloride is absolutely essential in every boxer’s corner when 
engaged in combat. Many a time I have used it and many 
a time it has turned almost sure defeat into victory for me 
by stopping the fl ow of blood and enabling me to see and 
breathe freely” (p. 45).
 “Even before the discovery of Adrenalin, Parke, Davis 
& Company, in appreciation of the success of Taka-Diastase, 

had enlisted his services as consulting chemist” (p. 47).
 “When Takamine visited Tokyo in 1913 he impressed 
upon Baron (now Viscount) Shibusawa and other fi nancial 
and industrial leaders the necessity of organizing a national 
institute for scientifi c research on an adequate scale... 
It should, furthermore, extend fi nancial assistance to 
promising but needy scientists.” The Rikagaku Kenkyujo 
(Research Institute in Chemistry and Physics) was eventually 
established in Tokyo as a result of his efforts (p. 48-50).
 “At the International Exposition held at St. Louis 
[Missouri] in 1904 the Japanese landscape gardens, one of 
the contributions of the Japanese Government, were a great 
attraction. Built in the gardens were two structures–one 
for a reception hall and the other for offi ce purposes of 
the Japanese Commission. Both were of the classic style 
of the Heian period. All materials were fi nished in Japan 
and brought to St. Louis in parts ready to be put together. 
Even the massive stone lanterns and ornamental stones, 
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essential parts of typical gardens, were shipped from Japan.” 
Takamine visited the exposition of which he was a member 
of the jury. When the expo was over he approached the 
Japanese Commission with a view of removing the buildings 
and stones and some of the trees to Merriewold Park, one 
hundred miles from [northwest of] New York City, where he 
had purchased a villa site. The request was readily granted. 
The result was a unique country mansion” which Takamine 
named Sho-Foo-Den (“Pine-Maple-Hall”) (p. 68-71).
 Death: Jokichi Takamine died on 22 July 1922. The 
burial rites were held on July 25 at St. Patrick’s Cathedral 
on Fifth Ave., New York City. The “remains were laid to rest 
in Woodlawn Cemetery.” Takamine was sixty-eight years 
old when he died. The end came after a rather protracted 
illness, at the Lenox Hill Hospital in New York City. He is 
survived by his wife and two sons–Jokichi, the elder, who 
studied at the Pasteur Institute in Paris and has taken charge 
of the Takamine Laboratory at Clifton, New Jersey, and Eben 
Takahashi, who graduated from Yale [Univ., New Haven, 
Connecticut] and is managing the Takamine Corporation, the 
American affi liation of the Sankyo Pharmaceutical Company 
established in Tokyo by Takamine and Matasaku Shiobara 
and their associates” (p. 72-73).
 Takamine died at age 68, after a protracted illness, of 
a complicated kidney disease at the Lenox Hill Hospital in 
New York City. He had had lifelong liver problems.
 A nice portrait photo (frontispiece, facing the title page) 

shows Dr. Takamine, from a portrait by Seymour-Thomas.
 A colophon at the rear of the book states that “1,000 
copies were specially printed and bound for private 
distribution.”
 Note 3. Since this book was apparently commissioned 
by Dr. Takamine or his heirs several years after his death 
in 1922, it is often called a “vanity biography.” Although it 
contains much valuable information, it is unclear whether it 
is completely accurate. It is also unclear whether or not the 
author ever met or interviewed Dr. Takamine (Kawakami 
probably met him but probably did not interview him for this 
book).  Agnes de Mille (1978, p. 126) says: “It was written 
under the supervision and at the request of Caroline and it 
reads like a public relations tract.”
 Note 4. Kiyoshi “Karl” Kawakami (1873-1949) was a 
Japanese Christian journalist who was born in Yonezawa, 
educated in the law in Japan, and was for a short time 
involved in newspaper work in that country. In 1901 he 
came to the United States and studied at the universities of 
Iowa and Wisconsin. In 1905, engaged in journalism, he 
traveled extensively in China, Siberia, and Russia. He was 
a correspondent for leading newspapers in Tokyo and a 
frequent contributor to American magazines and newspapers. 
Kawakami wrote at least 11 English-language books from 
1903 to 1938.

411. Sansum, W.D. 1928. The normal diet: A simple 
statement of the fundamental principles of diet for the mutual 
use of physicians and patients. 2nd ed. St. Louis, Missouri: 
The C.V. Mosby Co. 136 p. Index. 20 cm. 1st ed. 1925. [7 
ref]
• Summary: Contents: 1. Normal diet menus. 2. The bulk 
requirements of the body (“an adequate amount of bulky, 
residue-containing foods to insure natural movements of 
the bowels).” 3. The acid-ash type of acidosis (“an adequate 
amount of alkaline-ash foods to balance the acid-ash foods”). 
etc. The three meals of the day are breakfast, dinner, and 
supper. The section titled “The acid-ash foods” (p. 43-44) 
states: “These foods should always be balanced by adequate 
amounts of alkaline foods. When the urine is excessively 
acid, many of them should be omitted, at least for a time.” 
Two tables (identical to those in the 1925 edition) shows the 
foods with the most acidic and the most alkaline ash.
 The section titled “Alkaline-ash foods” (p. 44-51) begins 
like the 1925 edition, then greatly expands on the theme of 
alkalinity: “Blatherwick proved that the acidity of the urine 
can be changed at will, the change paralleling the ash of the 
foods used. Untreated high blood pressure patients usually 
have very acid urines. These urines are oftentimes from 
one hundred to as high as one thousand times as acid as the 
body. A standard treatment for high blood pressure has been 
the administration of alkaline drugs or waters to counteract 
such abnormal acidities.” In experiments over many year, 
Sansum has found that acid urines can be corrected by diet 
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alone. Fifty patients with high blood pressure were treated 
with a “basic diet.” In 90% of the cases the blood pressure 
fell an average of 40-50 points. “Only the terminal cases 
with very marked sclerosis (hardening) of the blood vessels 
and excessive kidney damage failed to respond satisfactorily 
(JAMA 1923, vol. 81, p. 883).
 To add alkaline-ash foods: “In the past I have used 
soy bean muffi ns, but patients as a rule soon tire of them. I 
believe that I have found a solution of this diffi culty in lima 
bean fl our, which has been developed for me to a high degree 
of fi neness by the California Lima Bean Growers Association 
of Oxnard, California. The lima bean is the most alkaline 
food known, containing 41.65 points of alkalinity. It is so 
alkaline that I believe that wheat fl our, having an acidity of 
9 points, may be safely mixed with it. Muffi ns, pancakes or 
waffl es may be made by using equal parts of lima bean fl our 
and white fl our. Our bakers [Bill Baker of Ojai] have recently 
developed an excellent health bread using two parts of wheat 
fl our, one part of lima bean fl our, together with raisins, nuts, 
yeast and such other ingredients which go into the making of 
bread. I am in hopes that this new non-acid bread will fi nd a 
wide usage in both the prevention and treatment of this type 
of acidosis.”
 Four pages of menus for “Basic diets” [i.e. alkaline] 
follow (p. 52-55). On p. 62 is a recipe for Lima bean 
muffi ns. Address: M.S., M.D., F.A.C.P., Director of the 
Potter Metabolic Clinic, Dep. of Metabolism, Santa Barbara 
Cottage Hospital, Santa Barbara, California; 2. M.D., 
Member of the staff, The Sansum Clinic; 3. Dietitian, The 
Sansum Clinic.

412. Englis, D.T.; Gerber, Louis. 1929. A study of diastase 
activity in plants: The effect of phosphates in the soil media. 
Soil Science 28(9):221-23. Sept. [3 ref]
• Summary: “Soybeans were grown in the greenhouse in pot 
cultures with different amounts of acid phosphate fertilizers. 
Although the dry weight and phosphorus taken into the 
plant increased markedly with increasing applications of 
the fertilizer, the changes in diastase activity were slight for 
moderate amounts. With large amounts the activity seemed 
to fall off even though the dry weight and phosphorus taken 
in still increased.” Address: Univ. of Illinois.

413. Product Name:  Super Arkady [Containing Enzyme-
Active Full-Fat Soy Flour].
Manufacturer’s Name:  British Arkady Co. Ltd.
Manufacturer’s Address:  Old Trafford, Manchester M16 
0NJ, England.
Date of Introduction:  1929.
New Product–Documentation:  Form fi lled out by Peter 
Fitch. 1983. British Arkady Co. started doing business 
in 1921. In 1929 they introduced their fi rst food product 
containing soy as a major ingredient: Super Arkady, an 
ingredient for breadmaking containing enzyme active full-fat 

soy fl our. The company now also makes Ardex isolated soy 
proteins, Hi-Soy full-fat soya fl our, and Arkasoy, defatted 
soya fl our.
 Note: This is the earliest known commercial soy product 
made or sold by British Arkady. On 15 Jan. 1973 ADM 
acquired 50% of British Arkady Holdings Ltd.

414. Kinoshita, Asakichi. 1929. [Necessity of amydase 
enzyme in shoyu moromi]. Jozogaku Zasshi (J. of Brewing, 
Osaka) 7:127. [Jap]*
Address: Jozo Shikensho, Gishi.

415. Kinoshita, Asakichi. 1929. [Amylolytic enzyme 
and proteolytic enzyme in shoyu]. Jozogaku Zasshi (J. of 
Brewing, Osaka) 7:44. [Jap]*
Address: Jozo Shikensho, Gishi.

416. Kinoshita, Asakichi. 1929. Shôyu moromi-chû no 
“amidaaze” sei kôso no kôyô [Necessity of amydase 
enzymes in shoyu moromi]. Nippon Jozo Kyokai Zasshi (J. 
of the Society of Brewing, Japan) 24(9):26-27. [Jap]
Address: Jozo Shikensho Gishi.

417. Kinoshita, Asakichi; Isawa, S.; Mitsuhashi, K. 1929. 
Shôyu-chû no tôka kôso oyobi tanpakushitsu bunkai kôso 
ni kansuru kenkyû [Amylolytic enzymes and proteolytic 
enzymes in shoyu]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 24(8):14-19. [Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Shokutaku; 3. Kenshu-
in.

418. Lyubarskii, E.I. 1929. [Technical properties of soybeans 
from the maritime section]. Transactions of the Far-Eastern 
Regional Institute for Scientifi c Research (Vladivostok) 
1(2):1-14. (Chem. Abst. 28:3494). [Rus]*
• Summary: Soy beans contain protein (chiefl y glycinin) 
36.5%, fat 17.5%, carbohydrates (galactan, pentosans, and 
sucrose, but little starch) 26.5%, fi ber 4.3%, water 9.9%, 
and ash 5.3%. The beans also contain lipoids (lecithin and 
cephalin), vitamins, and enzymes. The composition of 
different varieties is recorded.

419. Mihori, S. 1929. [Digestive enzyme of hamanatto]. 
Eisei Kagaku (J. of Hygienic Chemistry) 1:7-. [Jap]*

420. Rigoni, M. 1929. Ricerche sull’ureasi: I. Sulla tossicità 
dell’ureasi dei semi di soya [Research on ureases: 1. On the 
toxicity of the ureases in soybean seeds]. Archivio di Scienze 
Biologiche (Bologna) 14:203-14. (Chem. Abst. 24:2479). [10 
ref. Ita]
Address: Dall’Istituto di Fissiologia della R. Università di 
Fadova [Italy].

421. Orestano, G.; Zummo, C. 1930. Fluidifi cazione e 
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saccarifi cazione dell’amido da parte dell’amilasi dei semi di 
soja [Liquefaction and saccharifi cation of the starch by the 
action of amylase from the soybean]. Bolletino della Societa 
Italiana di Biologia Sperimentale 5(2):246-49. Feb. (Chem. 
Abst. 24:4527). [16 ref. Ita]
• Summary: After heat treatment studies, their results do not 
indicate the existence of two different amylases in soybeans, 
one causing liquefaction and the other saccharifi cation of 
starch. Address: Istituto di Fisiologia dela R. Università di 
Palermo, Italy.

422. Rumsey, L.A. 1930. Baking science fi nds a new method 
of preparing white bread. Food Industries 2(2):57-59. Feb.
• Summary: Millers of wheat fl our, using the roller type 
of mill, have “sought to eliminate the indigestible branny 
particles which darkened and coarsened the product. Further 
bleaching during the milling process was quite generally 
used to secure the whiteness of color that has become the 
mark of excellence for good bread... It remained for Louis 
W. Haas and his co-worker Ralph M. Bohn, in the research 
laboratories of The W.E. Long Company in Chicago, to 
borrow from nature herself the key to the secret of natural 
white bread. For more than two years they sought for a 
method of clearing up the yellow color of the natural fl our 
from the heart of the wheat berry, without resorting to 
chemical reagents.
 Approximately 1,000 samples of wheat fl our a month 
went through their hands and almost every kind of natural 
plant enzyme was tried.” At last they found that an enzyme 
extracted from the “common soya bean” showed a very 
positive bleaching effect. They diluted the concentrated 
material with inert starches to give the desired strength. 
The product is now sold to the baking industry under the 
trade name Wytase. The research work had been undertaken 
under contract for Mr. J.R. Short, president of the J.R. Short 
Milling Co. of Chicago; his company now has the rights 
to manufacture, control, and sell the new natural bleaching 
substance.
 “The new method for producing a white loaf of bread 
from unbleached fl our was announced fi rst to the public 
in nationally distributed newspaper advertising. Those 
announcements appeared on April 21 and 22, 1929.” 
During mixing, Wytase is added in amounts of 0.75 to 1.5% 
to a dough made from natural unbleached fl our, and, as 
fermentation proceeds, the yellow color is gradually removed 
until any desired degree of whiteness may be obtained in the 
fi nished loaf.
 Note: This is the earliest document seen (Oct. 2020) that 
mentions the use of unheated, enzyme-active soy fl ours for 
use in bleaching. Extracts of soybean (enzymes) are used 
to oxidize carotene to colorless products. The name of the 
soybean enzyme, lipoxidase, is not mentioned, nor is the 
term “enzyme-active.”
 One large photo shows Haas and Bohn examining an 

experimental loaf of bread. A smaller photo shows Mr. J.R. 
Short. Address: W.E. Long Co., Chicago.

423. Product Name:  Wytase (Enzyme-Active Soy Flour for 
Natural Bleaching).
Manufacturer’s Name:  Short (J.R.) Milling Company.
Manufacturer’s Address:  Chicago, Illinois.
Date of Introduction:  1930 February.
New Product–Documentation:  L.A. Rumsey. 1930. 
Food Industries Feb. p. 57-59. “Baking science fi nds a new 
method of preparing white bread.” An enzyme active soya 
fl our is now sold to the baking industry under the trade 
name Wytase. The research work had been undertaken 
under contract for Mr. J.R. Short, president of the J.R. Short 
Milling Co. of Chicago; his company now has the rights 
to manufacture, control, and sell the new natural bleaching 
substance.
 Horvath. 1933, Journal of Chemical Education. Jan. p. 
10. Its action is based on the oxidizing effect of the natural 
enzymes of the soy bean.
 Ad in Bakers Digest. 1943. June, p. 14. “Wytase 
improves the plain top loaf.”

424. Lischkewitsch, Maria I. 1930. Das Abschaetzen 
der Samenqualitaet nach dem Fermentgehalt [The 
estimation of the quality of seeds by their enzyme content]. 
Fermentforschung (Leipzig) 12(2):244-61. (Chem. Abst. 
25:533). [27 ref. Ger]
Address: From the Biochemical Laboratory of the Institute 
for Applied Botany in Leningrad [USSR].

425. Sakuma, Futoshi. 1930. Studies on glyoxalase. Journal 
of Biochemistry (Tokyo) 12(2):247-79. July. [20 ref]
• Summary: There as been great interest in the question “as 
to the importance of methylglyoxal in the sugar metabolism 
of plant and animal bodies.” The enzyme glyoxylase has 
been found in both plants (including soy-beans) and animals.
 In order to examine how the glyoxalase content of 
seeds might change during germination, soy-beans were 
kept moistened at 25ºC and the glyoxylase content of the 
bud, bean-rest and whole bean including bud and root were 
examined daily (p. 250). Chart 1 (p. 21) shows the results 
during 9 days of germination. The glyoxalase content of the 
bud increased rapidly until the 6th or 7th day of germination; 
then it began to decrease. “This increase in glyoxalase may 
be attributed to the increase of co-enzyme rather than to that 
of the enzyme itself.”
 Pages 265-66 discuss the effect of co-enzyme on soy-
bean glyoxalase. Table 7 shows that the co-enzyme causes a 
greater decrease in methylglyoxal.
 Note: The glyoxalase system is a set of enzymes that 
carry out the detoxifi cation of methylglyoxal and the other 
reactive aldehydes that are produced as a normal part of 
metabolism (Source: Wikipedia, Oct. 2008). Address: Dep. 
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of Biochemistry, Niigata Medical School, Niigata, Japan.

426. Fossé, R.; Brunel, A.; Graeve, P. de; Thomas, P.-
E.; Sarazin, J. 1930. Destruction, dans la graine de soja 
hispida, de l’un des ferments sans suppression de l’activité 
de deux autres [Destruction, in the seed of Soja hispida, of 
one enzyme without suppression of activity of two others]. 
Comptes Rendus des Seances de l’Academie des Sciences 
(Paris) 191(21):1025-28. Nov. 24. (Chem. Abst. 25:717). [3 
ref. Fre]
• Summary: By heating an aqueous extract of ground 
soya beans for 30 minutes at 78ºC, keeping this for 24 
hours at 0ºC, and centrifuging, the activity of uricase is 
completely destroyed, while that of urease and allantoinase is 
unimpaired. The same result is obtained by drying the beans 
themselves in a vacuum over calcium chloride (the water 
content falling from 13.1% to 6.9%), and keeping them in 
sealed tubes at 82ºC for 50 hours. Address: France.

427. Fossé, R.; Brunel, A.; Graeve, P. de; Thomas, P.E.; 
Sarazin, J. 1930. Présence dans de nombreux végétaux 
alimentaires de l’allantoïne, accompagnée ou non, d’acide 
allantoïque, d’allantoïnase et d’uricase [The presence in a 
number of edible vegetables of allantoin with or without 
allantoic acid, allantoinase and uricase]. Comptes Rendus des 
Seances de l’Academie des Sciences (Paris) 191:1153-55. 
Meeting of Dec. 8. (Chem. Abst. 25:984). [Fre]
• Summary: In the section on plant chemistry: A table (p. 
1155) shows that soybean seeds contain no allantoic acid, but 
contain a moderate amount of allantoin, and relatively large 
amounts of allantoinase and uricase. Address: France.

428. Fossé, R.; Brunel, A.; Graeve, P. de; Thomas, P.-E.; 
Sarazin, J. 1930. Application de la graine de Soja hispida 
privée d’uricase. L’analyse qualitative et quantitative de 
l’allantoïne [Use of uricase-free seed of Soya hispida. 
Determination of allantoin]. Comptes Rendus des Seances de 
l’Academie des Sciences (Paris) 191(25):1388-90. Dec. 22. 
[Fre]
• Summary: The enzyme allantoinase was reported to be 
present in soybeans and to be unaffected by temperatures of 
78ºC for 30 minutes in aqueous extract, or 82ºC for 50 hours 
in the dehydrated seed.
 For recognition of allantoin in a dilution of 1:100,000 
the solution is warmed with soya extract, containing 
no uricase, at 40ºC for 30 minutes in the presence of 
chloroform. 1.0 normal hydrochloric acid is added to the 
fi ltrate to bring the normality to 0.1 normal and the liquid 
heated for 1 minute at 100ºC. To the warm solution 1% 
phenyl-hydrazine hydrochloride (4 drops per cc), 5% 
potassium ferricyanide (2 drops per cc), and concentrated 
hydrochloric acid (2.5 cc per cc) are added, when a red 
color develops. For characterization of allantoin in blood the 
proteins are removed by means of trichloroacetic acid and 

the above procedure is applied to the fi ltrate. A larger amount 
of potassium cyanide is required to inhibit the production 
of allantoic acid from uric acid by uricase when allantoin is 
present than in its absence.
 Note: The enzyme uricase converts uric acid to allantoin. 
Address: France.

429. Hornibrook, Ettie. 1930. Diabetic foods: Soya. Empire 
Foods 1(1):1-7.
• Summary: The subtitle of this journal is: “A Journal 
of Household Hints and Practical Recipes for British 
Housewives.” On the title page: “The Object of this Journal 
is to promote the use of British Foods in British Homes. 
Nobody connected with this Journal has any commercial 
interest in the foods recommended.”
 Contents: Discussion of Soyolk soy fl our and its uses, 
with recipes. Contents: Editorial. What is soya? Soyolk 
scones recipe. Importance of water-drinking. List of 
materials for Soyolk Scones. Spices. Some general recipes. 
Celery seed tea. List of diabetic foods. Acid and alkaline 
foods. Advertisement for “The Soya Flour Manufacturing 
Co., Ltd., 7, Mincing Lane, London, E.C. 3.” Makers of 
‘Soyolk,’ “the most perfect food known.” Heinemann’s 
health books.
 “What is soya? Soya Flour has long been recognised as 
a valuable food for diabetics. It is made from the Chinese 
bean, which is mostly cultivated in Manchuria, but which is 
now being grown largely in the United States, and beginning 
to be grown in the British Empire. It contains no starch, a 
large proportion of protein and fat, and some carbohydrates 
(not in the form of starch). Up to the present time, Soya 
Flour has not been available in the United Kingdom in 
a cheap and pleasant form, but fortunately, owing to the 
discoveries of a Hungarian chemist (Dr. L. Berczeller), 
soya beans are now being manufactured in England into 
an appetising fl our, sold in bags at about 6d. per lb., and in 
cartons at 1s. per lb.
 “As this fl our, called ‘Soyolk,’ is starchless, it is very 
useful in cases of obesity; and, as it is laxative, it is very 
useful in cases of constipation.
 “It is also very sustaining, and thus a valuable preventive 
of hunger.”
 “List of diabetic foods: The foods to be avoided are all 
starchy and sugary foods, as well as fruits and vegetables 
containing starch or sugar. Limited amounts of these foods 
may be taken, but only as prescribed by the doctor.
 “The foods allowed really give a wide and interesting 
choice, once the back of the diet requirements is broken by 
the use of Soyolk.”
 “Acid and alkaline foods: It is important for the diabetic 
to note that all foods can be divided into three classes–
acid-ash foods, alkaline-ash foods and neutral-ash foods. 
For example, wheaten products are acid foods, soya is an 
alkaline food, and cream a neutral food. Meat, fi sh, eggs, 
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wheaten-meals (bran, gluten, etc.), all cause acidity when 
taken in excess; but almonds, nuts, lemons, fresh vegetables 
and salads are all alkaline-ash foods. The food which has the 
highest degree of alkalinity (so far as present investigations 
have gone) is ‘Soya.’ In various hospital tests made, soya-
muffi ns have proved most effi cient in reducing acidity in the 
urine.”
 Note interesting etymology of “soya” almost equal 
“soyfoods.” Address: Fellow of the Royal Empire Society.

430. Vartiainen, Ilmari; Vartiainen, Armas. 1930. [Duren 
disease–Urease poisonings]. Pharmacological Laboratory of 
the University of Helsinki, Finland. English summary (4 p.) 
published in Soybean Research Council. 1951. The Duren 
Disease. [11 ref. Eng]*
• Summary: The following is the fi rst of four pages of an 
English translation in Soybean Research Council. 1951. The 
Duren Disease.
 The authors, by means of the Folin-Lovgren process, 
have presented evidence that trichloroethylene extraction 
was not capable of destroying the urease present in soybean 
meal, whereas crude benzine extraction does so almost 
completely.
 Urease injected subcutaneously into mice caused their 
death of acute ammonia poisoning.
 Mice fed [in Finland] with soybean cakes containing 
urease died within 13 to 26 days. The poisoning symptoms 
differ in certain respects from the symptoms of acute 
ammonia poisoning. All control animals whose feed 
contained no urease remained alive.
 By reason of the results they obtained, the authors 
consider it probable that the Duren disease which occurred 
in cattle which had received as feed soybean meal extracted 
with trichloroethylene was a series of chronic urease 
poisonings.
 In the early spring of 1923, a cattle disease broke out in 
Germany in the community of Duren, which disease was at 
fi rst believed to be unknown. The host important symptoms 
thereof were cessation of milk, reduction of appetite, fever, 
loss of strength, visible bleeding in the mucous membranes, 
bloody diarrhea, as well as bleeding from the nostrils and the 
vagina (1). Stang (2) emphasized, as an important symptom 
of the disease, the reduction of the white blood corpuscles to 
2,000 to 3,000 per cubic millimeter as compared with 7,000 
to 8,000 in healthy animals. The neutrophyllic leucocytes 
decreased the most, indeed, 7.5% to 11% as compared 
with 30% to 35% as a rule. On the other hand, a relative 
lymphozytose was present. The red blood corpuscles, too, 
had decreased somewhat. The disease usually ended in death. 
An autopsy revealed bleeding in the mucous membranes, 
under the serous membranes and the skin, as well as partially 
necrosed small hidden blood discharges into the liver. Small 
bleedings in the muscular system and numerous blackish-
red, and sometimes completely black, spots containing much 

gas and having an odor of butyric acid (3) also were found. 
The disease was at fi rst believed to be an epidemic, and a 
vigorous search was made to locate its excitants. Numerous 
rod bacteria fi lled with spores, which appeared to be similar 
to the bacillus carbonic, were soon found everywhere in the 
tissues, especially in the muscular system, of the animals 
felled by the disease. Attempts were made to immunize 
the animals against the disease and to produce various 
antitoxins; these measures, however, had not the slightest 
prophylactic effect upon the outbreak and course of the 
disease. The opinion that bacteria was the pathogenic agent 
was soon abandoned.
 The same disease, however, had already appeared in 
1916 in South Scotland, and the Englishman Stockman 
had established that the disease was caused by means of 
trichloroethylene-extracted soybean meal. Stockman could 
produce the disease experimentally, that is, by 50 to 70 
daily feedings with soybean meal which was extracted 
with trichloroethylene, (a total of about 150 pounds). Four 
of six animals became sick of the typical disease. When 
trichloroethylene was added to the animals’ feed, however, 
no harm resulted. The trichloroethylene in itself, therefore, 
was not the pathogenic agent.
 Overfeeding of albumin could not account for it, because 
many of the stricken animals had received only 2 to 3 pounds 
per day. In Germany, Lothes and Profe, as well as Eickmann 
and the Bonner Agricultural Experiment Station, proved 
that Stockman’s observation was correct, since the disease 
was observed only in Germany and in Holland, where the 
trichloroethylene-extracted meal from the Dusseldorf fi rm of 
Henkel & Company was used. In contrast, the types of meal 
extracted with benzine or naphtha in Hamburg and Stettin 
never caused the disease. According to Profe and Lothes 
(1), about 400 cows were stricken in Germany, of which 
360 died. A large number of those stricken with the disease, 
namely, 89.3% were milch cows. This can be explained by 
the fact that the milch cows chiefl y were given the meal.
 All animals, however, are not susceptible to the 
disease. Thus, Stang (2) gave one cow 10 to 14 pounds of 
trichloroethylene-extracted meal, (a total of 15 cwts.) each 
day for 110 days, without any damage whatsoever. On the 
other hand, another cow died after it had received a total of 
3.2 cwt. in only 4 pounds at the most in its daily ration. The 
disease frequently breaks out only after a longer period of 
feeding the meal.
 Value was placed on various ideas as to the cause of the 
disease. As mentioned above, the opinion that the disease 
was an epidemic caused by bacteria vas soon rejected and 
there was an inclination to view it as a poisoning. But, 
despite numerous analyses, it was not possible to detect any 
poison in the meal producing the poisoning.
 Popp (3) believes that it may perhaps be a matter of 
lead poisoning because, in many mixed feeds which contain 
soybean meal and which have produced poisonings, 0.15% 
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to 0.25% of lead was found. Hydrochloric acid, which would 
be separated from the trichloroethylene, would dissolve the 
lead contained in the extraction equipment. This explanation 
is contrary to the fact that lead has never been found in 
the meal which produced poisonings. Continued. Address: 
Helsinki, Finland.

431. Vartiainen, Ilmari; Vartiainen, Armas. 1930. [Duren 
disease–Urease poisonings] (Continued–Document part II). 
Pharmacological Laboratory of the University of Helsinki, 
Finland. English summary (4 p.) published in Soybean 
Research Council. 1951. The Duren Disease. [11 ref. Eng]*
• Summary: (Continued): Kintzel (1) wants to claim a 
vitamin defi ciency as the cause of the disease.
 G.B. van Kampen (2) has established that only 0.89% 
to 0.90% of phosphatides are present in trichloroethylene-
extracted soybean meal, whereas there is 1.61% to 1.63% 
present in the benzine-extracted soybean meal.
 Bleyer and Mayer (3) likewise present the opinion 
that trichloroethylene destroys the fat-sterol-phosphatides 
complex, so that these important supplementary nutritive 
substances are too scarce in the trichloroethylene-extracted 
soybean meal.
 The above-mentioned opinions that the Duren disease 
may be caused by a defi ciency of vitamins or of vitamin-like 
substances are probably not correct, since the animals were 
not fed only with the meal which cased the toxicity, but, 
rather, frequently received only small quantities thereof as an 
addition to their customary feed.
 In addition the supposition was expressed that the 
chlorine of the trichloroethylene would have an affect upon 
the nitrogen-containing compound of the soybean and 
produce some sort of a toxic substance, that a dangerous 
accumulation of chlorine would occur or that the HCl formed 
from the trichloroethylene would neutralize the alkalis of the 
meal (Schrot) and thus disturb the acid base equilibrium.
 None of the above-mentioned theories, by means of 
which one has sought to explain the Duren disease, appears 
to be irreproachable, and no clarity concerning the essence 
of the disease is to be achieved by means of their assistance. 
Since not just any bacteria at all can be regarded as the 
excitant of the disease, just as little as the defi ciency in 
vitamins or vitamin-like substances can be the cause of 
the disease, the latter must evidently be looked upon as 
a poisoning. It has been proven somewhat convincingly 
that trichloroethylene does not produce such symptoms of 
disease. However, there is present in the soybean a substance 
which has been accorded no consideration in the search for 
possible toxic substances. This substance is urease, which is 
contained abundantly in the soya.
 Under the infl uence of urease the urea, after absorbing 
water, turns into ammonium carbonate: A chemical formula 
is given.
 If the animals are given soya-containing fodder in 

abundance, great quantities of urease will continuously 
enter the blood. The quantities of ammonium carbonate 
which form themselves fi nally cause a chronic ammonium 
carbonate (= ammonia) poisoning.
 However, not all soya products cause a urease poisoning. 
This depends upon whether the manner of preparation has 
been such as to destroy the enzyme or whether the latter has 
remained behind more or less well concealed. Finally the 
great individual possibilities of variation naturally come into 
question. Indeed, the aforementioned animal experiments 
of Stang have already shown how variously the individual 
animals can react.
 In this connection it must be mentioned that after Hager 
(1) the Dutchman Sjollema by means of physiological NaCl 
extracted from the untreated soybeans a substance which 
gave rise to an albumin precipitate. Through the injection 
of this substance rabbits as well as a calf contracted the 
typical illness. The fi ndings of the post-mortem examinations 
are supposed to have been similar. Already in the year 
1909 Q. Wienhaus had found in some plants of the family 
Papilionaceae, to which the soya hispida also belongs 
(namely in Phaseolus vulgaris), an agglutinating substance 
as well, phasin, which represents a mixture of albumen and 
globuline.
 It might be a question of urease. According to Lublin (2) 
urease agglutinates red blood corpuscles as well in vitro as 
after an intravenous injection.
 It was our intention to show that the quantity of urease 
of the soya products (the activity of the urease) varies with 
the process of production employed.
 It would naturally be simplest to determine the urease 
content of the trichloroethylene-extracted soybean meal 
causing the poisoning, and to compare it with the urease 
content of the meal extracted by means of raw benzine. 
For this purpose we turned to the above-mentioned 
fi rm of Henkel & Co. and asked for a small quantity of 
trichloroethylene-extracted meal. However, the fi rm reported 
that it no longer possessed such meal.
 We, therefore, decided to make extractions from crushed 
bean meal and soya cake, using both trichloroethylene 
and raw benzine, in order to ascertain what affect the two 
extracting substances would have upon the urease-content 
of the soya product. Concerning the processes of extraction 
used in the factory, the duration of the extraction, etc., we did 
not receive any reliable information despite our enquiries. 
Probably the hot extracting substance is permitted to act 
upon the meal for 1-2 hours.
 First of all we made orientation experiments with soya 
cake. 2.5 g of carefully ground cake mixed in 100 ccm [cubic 
centimeters] 1% of urea solution were placed in a bottle. 
This was kept at room temperature, and from time to time the 
solution was mixed. 10 ccm were removed from the mixture 
after 1, 2, 3, and 24 hours, and from these samples ammonia 
is titrated by means of 0.5 normal sulphuric acid, using 
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methyl red as indicator. Table 1 shows the results obtained 
with the various kinds of cake...
 Note 1. This is the earliest document seen (Aug. 2014) 
concerning soybean products (soybean cakes) in Finland; it 
is not clear whether or not whole soybeans were in Finland 
at this time, and whether or not the authors crushed them to 
make meal.
 Note 2. This translation is the earliest English-language 
document seen that uses the term “soybean cakes” to refer to 
ground, defatted soybeans. Address: Helsinki, Finland.

432. Satow, Teikichi. 1931. Waterproof glue. U.S. Patent 
1,824,448. Sept. 22. 2 p. Application fi led 23 Jan. 1926.
• Summary: “The object of my invention accordingly 
includes the preparation of a water-proof glue composition 
in a powdered form which will not deteriorate under normal 
conditions, and which becomes active and quickly available 
with the addition of water.
 “It has heretofore been proposed to use the residue 
obtained from de-oiled soy-beans or from soy-bean cake, as 
an ingredient in glue, on account of the adhesive qualities 
of the soy-bean protein when glutenized. I have discovered 
that the adhesive qualities of the soy-bean product is [sic, 
are] greatly enhanced and is rendered more effective by 
the action of an enzyme [such as powdered papaia / papaya 
milk] having protein digestive powers. I have also found 
that my improved glue composition is rendered practically 
impervious to water by the addition of an oxidizing agent” 
[such as sodium fl uorid / fl uoride, calcium hydroxid / 
hydroxide, and/or potassium chromate].
 Note: This is the earliest English-language document 
seen (Sept. 2016) that uses the word “de-oiled” to refer to 
“defatted” in connection with the soy-bean. Address: Tokyo, 
Japan.

433. Zakowski, Joseph. 1931. Ueber die Reinigung von 
Sojaurease durch Faellung mit Aceton und Kohlensaeure 
[On the purifi cation of soy urease by precipitation with 
acetone and carbon dioxide]. Hoppe-Seyler’s Zeitschrift fuer 
Physiologische Chemie 202(1-3):67-82. Oct. 16. (Chem. 
Abst. 26:1001). [8 ref. Ger]
• Summary: Uses soybean meal (Sojamehl) as a substrate, 
and obtains a soybean meal extract (Sojamehlextrakt). 
Address: Aus dem Biolaboratorium Oppau der I.G.-
Farbenindustrie A.G., Ludwigshafen am Rhine [Germany].

434. Harada, Taichi. 1931. Preparation of Aspergillus oryzae 
enzymes. Industrial and Engineering Chemistry 23(1):1424-
27. Dec. [29 ref]
• Summary: Aspergillus oryzae enzymes are widely used in 
the food and textile industries in the Far East. They are used 
to make soy (Shoyu) sauce, miso, and saké. The source of 
the enzymes [koji] contains two important enzymes–diastase 
and protease. This paper describes “certain properties 

of Aspergillus oryzae enzymes which were obtained by 
Takamine’s method” (described in this journal, 1914). 
Address: Dep. of Biochemistry, New York Post-Graduate 
Medical School, Columbia Univ., New York, N.Y.

435. Artom, C.; Orestano, G. 1931. Cinétique comparée 
de la liquéfaction et de la saccharifi cation enzymatique de 
l’amidon. I. Amylase des graines de Soja [Comparative 
kinetics of starch liquefaction and enzymatic 
saccharifi cation. I. Amylase of soybean seeds]. Bulletin de 
la Societe de Chimie Biologique (Paris) 13:516-41. (Chem. 
Abst. 25:5903). [Fre]*
• Summary: This study led to the equations for liquefaction 
and saccharifi cation by soybean amylase.

436. Jono, Y. 1931. [The enzyme content of dormant and 
germinating seeds]. Acta Scholae Medicinalis Universitatis 
Imperialis in Kioto 13:211-38. (Chem. Abst. 25:3030). *

437. Tao, Wei-Sun. 1931. Biochemical studies on the soy 
bean. II. Action of the enzymes in soy-bean seedlings on 
glycinin. Memoirs of the College of Science, Kyoto Imperial 
University, Series A 14A:293-96. (Chem. Abst. 26:1640-41). 
[Eng]*
• Summary: The changes in nitrogen distribution are due to 
the action of proteolytic enzymes on glycinin, the protein 
of the beans. Seedlings exhibit a urease activity greater than 
that of the seeds.

438. Hokkaido Teikoku Daigaku, Nogakubu (J. of the Faculty 
of Agriculture, Hokkaido Imperial University, Sapporo, 
Japan). 1931. Mentions red rice koji. Vols. 30-31. [Eng]*
• Summary: In an English-language article we read (p. 258): 
“(7) The relation between each diastatic power of white 
earthy Koji, red rice Koji and polished rice Koji and their 
ash containing ingredients, is as follows The order of the 
saccharifying power of the diastase prepared from the three 
kinds of Koji stated above is highest in polished rice Koji, 
next in red rice Koji and lowest in white earthy Koji.”

439. Kwang, Yü-chow. 1931. Enzymes d’Aspergillus 
et biochimie de la “fermentation” du soja [Enzymes 
of Aspergillus and biochemistry of the fermentation of 
soy sauce]. Louvain: Universite Catholique, Institut 
Agronomique. Memoires. Collection in 4*, vol. 4. 93 p. [Fre]
• Summary: Contents: Introduction. 1. Extraction, separation 
at properties of the proteinase and amylase of Aspergillus 
tamarii. 2. The proteolytic and amylolytic power of some 
Aspergilli. 3. The biochemistry of the fermentation of soy 
sauce. Summary and conclusions. Address: Louvain, France.

440. Gore, H.C.; Jozsa, S. 1932. Diastatic enzymes in certain 
foods. Industrial and Engineering Chemistry 24(1):102. Jan. 
(Chem. Abst. 26:1351). [7 ref]
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• Summary: It is generally believed that only diastase has 
the power to liquefy starch paste. Yet, of the many seeds, 
malted barley has the greatest liquefying power, 90.0 without 
NaCl and 164.0 with NaCl–followed by spring rye, kafi r 
corn, and soy beans. Of the legumes listed, only soy beans 
exhibited any saccharifying power. Address: Fleischmann 
Laboratories, Standard Brands, Inc., New York, NY.

441. Schultz, Alfred S.; Landis, Quick. 1932. Vegetable 
amylases: Study of diastase action in the absence of maltose. 
J. of the American Chemical Society 54(1):211-20. Jan. [15 
footnotes]
• Summary: Soy diastase is mentioned repeatedly as a type 
of vegetable amylase. Graphs compare the activity of soy 
diastase with that of malt diastase. Address: Fleischman 
Labs., New York, NY.

442. André, E.; Hou, Kia-wo (Hu, Chia-mo). 1932. Sur la 
présence d’une oxydase des lipides ou lipoxydase dans la 
graine de soja, Glycine soja Lieb. [On the presence of a lipid/
lipoid oxydase or lipoxydase in the soy bean seed]. Comptes 
Rendus des Seances de l’Academie des Sciences (Paris) 
194(7):645-47. Feb. 15. (Chem. Abst. 26:3004). [Fre]
• Summary: The authors coin the term “lipoxydase” 
[in French] based on comparing the composition of oil 
extracted from soy fl our, tofu, and okara. Exposure to the 
air of the unboiled residue from the preparation of soya-
bean “milk” causes an increase in density and acetate value 
and a decrease in iodine value of the ethyl ether extract 
as compared with the corresponding values for the boiled 
material. This is believed to indicate the presence of a lipid 
oxidase.
 Note: This is the earliest document seen (Oct. 2020) that 
mentions “lipoxydase” (or “lipoxidase”), an enzyme which 
was fi rst reported in soybeans. Address: France.

443. Liu, P.W. 1932. Nyûfu seizô-chû ni okeru kagaku henka 
ni tsuite [Chemical studies on the manufacture of fermented 
tofu]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 8(2):162-72. Feb. [9 ref. Jap]
• Summary: A very early Japanese study on fermented tofu 
which is called nyûfu (milk + spoiled; the fu of tofu) in 
Japanese, but written “Su Fu, bean curd preserved” in roman 
letters. From both red and white nyûfu (preserved, fermented 
tofu) obtained from Hankow, the author found some species 
of Aspergillus, Penicillium, Alternaria, Cladosporium, 
Saccharomyces, Bacillus, and Streptococcus. He showed 
that the ripening of fermented tofu is caused by enzymes 
produced by the mold during the fermentation process. 
Address: Hokkaido Imperial Univ., Japan.

444. Kirk, J. Stanley; Sumner, James B. 1932. 
Immunological identity of soy and jack bean urease. 
Proceedings of the Society for Experimental Biology and 

Medicine 29(6):712-13. March. [1 ref]
• Summary: Soy bean urease was found to be 
immunologically identical with jack bean urease.
 Note: In the USA, the jack bean is used mostly as a 
forage crop. In 1946 James B. Sumner was awarded the 
Nobel Prize in chemistry for his discoveries related to 
urease in jack beans. He developed a very simple test for 
it. Address: Dep. of Physiology and Biochemistry, Medical 
College, Cornell Univ. Medical College, Ithaca, New York.

445. Liu, P.W. 1932. Kabi-dôfu no kôso ni tsuite [About the 
enzymes of fermented tofu]. Nippon Nogeikagaku Kaishi (J. 
of the Agricultural Chemical Society of Japan) 8(3):273-79. 
March. [Jap]
• Summary: Note: This is the earliest Japanese-language 
document seen (Oct. 2011) that uses the term “Kabi-dôfu” to 
refer to fermented tofu. Address: Hokkaido Teikoku Daigaku 
Nogakubu, Nosan Seizogaku Kenkyushitsu, Japan.

446. Liu, P.W. 1932. Kabi-dôfu no kôso ni tsuite [On the 
enzymes of mold-fermented tofu]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
8(3):273-79. March. [Jap]
• Summary: A detailed study of the enzymes of fu-yu, or 
preserved, fermented tofu. Address: Dep. of Agricultural 
Chemistry, Hokkaido Imperial University.

447. Marrian, Guy Frederic; Haslewood, Geoffrey A.D. 
1932. Equol, a new inactive phenol isolated from the 
ketohydroxyoestrin fraction of mares’ urine. Biochemical 
Journal 26(4):1227-32. April. [8 ref]
• Summary: The authors apparently fi rst isolated and 
elucidated the chemical structure of equol, and they 
apparently coined the word “equol.” However this “oestrus-
producing hormone” was discovered by Zondek in 1930 in 
the urine of pregnant mares. The discovery of this “hormone 
has resulted in the widespread adoption of this material 
as the starting-point for the large scale manufacture of the 
hormone. It appears that the isolation of the crystalline 
hormone from mares’ urine in a chemically pure condition 
is a somewhat more diffi cult problem than its isolation from 
human urine.”
 Note: This is the earliest document seen (Dec. 2020) 
that mentions “equol” on the PubMed database; however soy 
is not mentioned. Address: 1. The Dep. of Physiology and 
Biochemistry, University College, London.

448. André, Emile; Hou, Kiawo (Hu, Chia-mo). 1932. Sur 
les lipoxydases des graines de Glycine soja (Sieb.) et de 
Phaseolus vulgaris (L.) [On the lipoxydases/lipoid oxidases 
in the seeds of Glycine soja (Sieb.) [soybeans] and Phaseolus 
vulgaris (L.) [common beans]]. Comptes Rendus des Seances 
de l’Academie des Sciences (Paris) 195(2):172-74. July 11. 
(Chem. Abst. 27:1378). [4 ref. Fre]
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• Summary: Lipoxydase [lipoxidase or lipoid oxidase in 
English] is reported to affect soybean oil by increasing its 
density and acetyl value, and lowering its iodine value.

449. Winokurov, S.I.; Palladina, L.I. 1932. Biochemistry 
of soya milk (Abstract). Nutrition Abstracts and Reviews 
2(1):30 (Abst. #85). July. Published in Russian in 1931. 
Title: Biochimiji sojevogo moloka. [Eng]
• Summary: “The protein of soya milk is digested as easily 
as that of cow’s milk or human milk, and more easily than 
egg or muscle protein. Soya milk contains more tryptophane 
than cow’s milk. It also contains the following enzymes: 
amylase, protease, peroxidase, catalase. Vitamin D is not 
present. The iron content is greater than that of cow’s milk. 
The soya milk used was made from Manchurian beans.” 
Address: Biochemistry Div., Inst. Research in Nutrition, 
Kharkov, USSR.

450. Haas, Louis W.; Renner, Herbert O. Assignors to J.R. 
Short Milling Company. 1932. Method for improving and 
removing the odor and/or fl avor of legumes. U.S. Patent 
1,870,450. Aug. 9. 3 p. Application fi led 17 June 1930.
• Summary: “The main object of this invention is to remove 
to any desired degree, in most cases completely, and without 
appreciably impairing the nutritive value, especially the 
enzymes, the fl avor and odor of fl ours of legumes such as 
soybeans, navy beans, peas, lentils...”
 The invention “consists of fi rst disintegrating the 
legumes as by grinding the same to fl our, and then treating 
the fl our, the fl avor and odor of which in intended to be 
improved and/or removed with a suitable agent or agents or 
agents, such as formaldehyde or other aldehyde or volatile 
reducing agent, and removing any volatile objectionable 
fl avoring substances which may be formed during such 
treatment.” If the material is heated, the temperature should 
be moderate, not exceeding 60ºC, in order not to destroy 
the enzymes. “In the more objectionable fl avors, like that 
of the soybean, the period of treatment is more or less 
prolonged, depending on the extent to which the fl avor is to 
be removed.”
 Note: This process would yield an enzyme-active full-
fat soy fl our. However neither the term “enzyme-active” 
nor the term “full-fat” is used. The basic problem addressed 
by the inventors is how to remove objectionable fl avors in 
minimally heated soybeans. Address: Chicago, Illinois.

451. Boidin, Albert René; Effront, Ivan Auguste. 1932. 
Manufacture of proteolytic enzymes by means of 
microorganisms. U.S. Patent 1,882,112. Oct. 11. 3 p. 
Application fi led 7 June 1929. Application also fi led in 
France on 18 June 1928.
• Summary: Oil cakes such as “peanut cakes, soja cakes, 
cottonseed-cakes, or linseed cakes, which are poor in non-
nitrogenated extractive substances and very rich in proteins,” 

are used as a substrate for growing molds of the genus 
Aspergillus. These molds (the most widely used of which are 
“aspergillus niger, aspergillus oryzæ, and aspergillus fl avus”) 
produce abundant, low-cost proteolytic enzymes, which 
“play a predominating part in the bating or in the puering 
of skins” during the process of tanning. Address: 1. Seclin, 
France; 2. Marcq en Baroeul, France.

452. André, E.; Hou, Kia-wo (Hu, Chia-mo). 1932. [On the 
presence of fat oxidase or lipoxidase in the soy bean]. Kuo 
Li Peiping Yen Chiu Yuan Yuan Wu Hui Pao (Bulletin of 
the National Academy of Peiping) 3(4):1-4. (Chem. Abst. 
29:4094). [Chi]*
Address: France.

453. Fukai, Tôshi; Nagahashi, K.; Komatsu, S. 1932. Shôyu 
hakkô to shiyu no kankei. IV. Kôbo no seikatsu saibô 
narabini sono kôjô sayô ni oyobosu kapurin-san no seiri-teki 
sayô ni tsuite [The relation between shoyu brewing and fatty 
oils. IV. The physiological action of capric acid on the living 
yeast cell and its enzyme action]. Jozo Shikensho Hokoku 
(Report of the Brewing Experiment Station) No. 115. p. 155-
74. [8 ref. Jap]
Address: Jozo Shikensho. 1. Gishu; 2. Joshu; 3. Kenshuin.

454. Nagasaka, K.; Sahara, S. 1932. Miso kôji no kôso-ryoku 
to seihin to no kankei ni tsuite [The relation between the 
enzymic power of miso koji and the fi nished miso]. Nippon 
Jozo Kyokai Zasshi (J. of the Society of Brewing, Japan) 
27(2):23-26. [Jap]
Address: 1. Todai Nôgaku-bu Nogei Kagaku Kyoshitsu, 
Nôgaku-shi; 2. Ootomo, Miso Kenkyusho Gishi, Nôgaku-
shi.

455. Nagasaka, K.; Sahara, S. 1932. Miso seizô ni 
okeru papayochin no riyô ni tsuite [Use of papain in the 
manufacture of miso]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 27(4):21-23. [Jap]
Address: 1. Todai Nôgaku-bu, Joshu Nôgaku-shi; 2. Ootomo, 
Miso Kenkyusho Gishi, Nôgaku-shi.

456. Nakajima, Kenzo. 1932. Studies on the proteins and 
oil of soy bean. J. of the Faculty of Agriculture, Hokkaido 
Imperial Univ. (Hokkaido Teikoku Daigaku Nogakubu Kiyo) 
31(3):165-356. (Chem. Abst. 27:2053 {1933}). [88 ref. Eng]
• Summary: Glycinin is denatured almost completely into a 
glutelin-like protein, soluble in 0.2% sodium hydroxide, by 
the oil-extraction process. The rates of digestion of natural 
and denatured glycinin by enzymes, and the action of papain 
and castor-seed powder on the oil, were studied. Viscosities 
of mixtures of the oil with organic solvents were measured.
 Thanks to Mr. K. Sugiyama, president of Honen 
[Hohnen] Oil Co. Address: Hokkaido Imp. Univ., Sapporo, 
Japan.
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457. Abadal, D. José; Soroa, José María de. 1932. Cultivo y 
aplicaciones de la soja [Cultivation and applications of the 
soybean]. Madrid: Patronato Central para la Protección de 
Animales y Plantas. 44 p. Illust. [Spa]
• Summary: Contents: Introduction (preliminary notes). Part 
I: Cultivation and applications of soya. Chart of utilization of 
the soybean seed. Agronomic notes and details on soybean 
cultivation. Part II: Soya as a food. Nutritional value, soya as 
a vegetable (green vegetable soybeans; Soja, como verdura), 
soy sauce (salsa de soja), soymilk (leche), condensed 
soymilk (leche concentrada / condensada), powdered 
soymilk (leche en polvo), fermented soymilk (leche 
fermentada), soy cheese (queso de soja) [tofu], soy casein 
(caseina de soja), soy fl our (harina de soja), soy bread 
(pan de soja), Soyolk (soy fl our made by Dr. Berczeller), 
whole-grain soy bread (pan integral), soy fl our tablets 
(comprimidos), pastries, biscuits, puddings, etc. (pasteles, 
bizcichos, puddings), soy oil (aceite de soja), fermented 
soy products (productos de la soja fermentada: natto, miso, 
shoyu), confectionery products (productos de confi teria), 
chocolate (chocolate), coffee (café), soy ferments/enzymes 
(fermentos de soja), products made by Caséo-Sojaïne 
(Caseo-Sojaina de Paris). Soy as a livestock food. Appendix.
 “As early as 1918 a Spanish public offi cial, Don Julio 
de Palencia, the Spanish Consul in Shanghai, sent the State 
Department (Ministeria de Estado) a magnifi cent report 
specifying the great attention that representatives of the 
principal countries of the world were giving to this crop 
[the soya bean], and the relevance that it would have in the 
agricultural economy of the future. What a pity that Spain 
has been the only civilized country to ignore the study of the 
soya bean and its exploitation on a large scale” [p. 5].
 “Finally we must make public our thanks to the 
spokesmen of this foundation/board (Patronato) for the 
special work they have done in writing this booklet: Don 
José Maria de Soroa, secretary of the Special School for 
Agricultural Engineers (Escuela Especial de Ingenieros 
Agrónomos), and Dr. Don José Abadal, chief of the Bureau 
for the Inspection of Pharmaceutical Services of the 
Ministry of War (Negociado de la Inspección de Servicios 
Farmaceuticos del Ministerio de la Guerra)” [p. 6].
 “In 1917 the Spanish Consul in Shanghai, Don Julio 
Palencia, sent to the State Department a study on cultivation 
of soya, proposing that tests be done to acclimatize this 
valuable crop to our country.
 “In Motril and later at the southern agricultural station 
of Malaga, the agricultural engineer D. Arsenio Rueda has 
been cultivating soya for the past 10 years [i.e. since 1923] 
in plots of 5 ares [1 are = 100 square meters], obtaining 60 
liters (each liter weighing 780 gm) in each one.
 “The white as well as the black varieties give good 
results, though the white ones do best. The seeds have been 
distributed to farmers who have noticed that, even though at 

fi rst the goats that were given them as food rejected them, 
after a few days of getting used to this grain preferred them 
to such an extent that one must avoid growing this plant near 
the herd’s path lest the herd be attracted and devour it all.
 “Although soya is a legume which draws many nutrients 
out of the soil (esquilmante), it has according to Mr. Rueda, 
suffi cient interest since it allows usage of terrains where fi eld 
beans cannot be used due to the invasion of the pest called 
Orobanche speciosa, commonly called ‘Jopo.’ This parasite 
does not attack soya...
 “Besides the quoted trials, it has been more than 25 
years since soy has been grown in Spain with success due 
to the interest and zeal that in their patriotic work, the 
agricultural engineer Mr. Eduardo Noriega undertook with 
his partner, Mr. Ortiz, on the farm of ‘Jerez.’
 “He was successful during many years using the yellow 
and black varieties, later on also cultivating it in the Spanish 
central region.
 “We think it useful also to state in writing the following 
data about soy grown by Dr. D. Jose Abadal in Lerida during 
the years of 1925-1926.
 “The experiment was done only out of curiosity, with 
the intention of seeing if it could be grown in said province. 
Japanese seeds of the hirsute soy variety, yellow seed, used 
as food for diabetes, were used. The planting was done in a 
garden with seeds that had been soaked for ten hours, with 
no more care or fertilizers than those used for all the existing 
plants of that garden. The terrain of course was one of easy 
irrigation and located in Lerida where it is very hot all during 
the summer.
 “This brief essay demonstrates that soy can be grown in 
irrigated terrain in very hot places and with little care.
 “Fifteen years ago, the agricultural Engineer D. Jesus 
Andreu, in the province of Pontevedra [in the northwest 
corner of Spain, just north of Portugal, bordering the Atlantic 
ocean], did some tests with good results on growing soy as a 
forage plant.
 “We also have news, though not concrete, of other 
successful tests done in the provinces of Madrid and Toledo.”
 Note: This is the earliest Spanish language document 
seen (Oct. 2021) that uses the term Soja coma verdura 
to refer to green vegetable soybeans. Address: 1. T.C. 
Farmaceutico Militar; 2. Ingeniero Agronomo e Ingeniero 
Sanitario, Spain.

458. Winton, Andrew Lincoln; Winton, Kate Barber. 1932. 
The structure and composition of foods: Vol. I. Cereals, 
starch, oil seeds, nuts, oils, forage plants. New York, NY: 
John Wiley and Sons; London: Chapman & Hall, Ltd. xiv + 
710 p. See p. 512-24. Illust. Index. 24 cm. [67 soy footnotes]
• Summary: Volume 1 of this 4-volume set contains 274 
superb illustrations by the authors. The book is divided into 
three parts: I. Cereals. II. Oil seeds. III. Forage plants.
 In the chapter on “Seeds of the pea family 
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(Leguminosæ)” (p. 497+) the section titled “Soy bean” (p. 
512-24) has the following contents: Scientifi c and common 
names. Introduction. Macroscopic structure. Microscopic 
structure: Spermoderm, hilum cushion, endosperm, embryo 
(palisade cells, oxalate crystals, starch, aleurone grains and 
fat), chief structural characters. Chemical composition: 
Changes in composition during growth, soy bean cake, 
meal, and fl our, proteins, carbohydrates, phosphorus-organic 
compounds, saponins, enzymes, mineral constituents, minor 
mineral constituents.
 The chapter begins: “A native of the Far East, the soy 
bean has been cultivated since the dawn of civilization 
in China and Japan, where the seeds furnish millions of 
human beings with food. From the seeds are prepared soy 
cheeses (tofu, natto, miso [sic, none of these three are “soy 
cheeses”]), soy milk, and soy sauce, the latter being used in 
chop suey. Because of the absence of starch in many varieties 
soy bean fl our has come into use in the Occident as a diabetic 
food. Soy bean oil is of growing industrial importance.”
 An illustration by Winton (p. 512; Source: Winton 1906, 
p. 248) shows the outer portion of the soy bean seed in cross 
section, with each of the layers (X 160 magnifi cation).
 In the introductory section on “Forage legumes,” soy 
beans are discussed under the following headings (p. 642-
45): Comparative macroscopic structure, comparative 
microscopic structure (table), comparative chemical 
composition of green fodder (p. 644) and of hay (p. 645). 
The section titled “Soy bean” (as forage plant, p. 666-67) 
has the following composition: Introduction. Macroscopic 
structure. Microscopic structure: Stem, petiole, petiolule, 
leaf, stipule, fl ower, chief structural characters. Chemical 
composition (values from Pellet, Schwackhöfer, and Haskins 
for: Total ash, potassium oxide, sodium oxide, calcium 
oxide, magnesium oxide, ferric oxide, phosphoric acid, 
sulfur trioxide, silicon dioxide, and chlorine).
 Note: This is the earliest English-language document 
seen (Jan. 2004) that uses the word “petiolule” in describing 
the soybean plant.
 This book also discusses: Lecithin (p. 8, 14). Kudzu 
starch (Pueraria hirsuta Schneider, p. 37). Gluten (p. 57-
59, 72-73, 199-200, 211-25). Coix (Job’s tears, p. 100-04). 
Hemp seed (p. 413-21). Almond (p. 476-85). Peanut (p. 497-
512, 642-43, 663-66). Linseed (p. 525-35). Sesame seed (p. 
598-605). Alfalfa (p. 642-43, 646-59).
 Note: Andrew L. Winton lived 1864-1946. Kate Grace 
Barber Winton was born in 1882. Address: 1. Sometime 
state and federal chemist; 2. Sometime state and federal 
microscopist.

459. Horvath, A.A. 1933. The soy-bean industry in the 
United States. J. of Chemical Education 10(1):5-12. Jan. [19 
ref]
• Summary: This is an excellent overview. Contents: 
Introduction: Soybean acreage in the USA in 1917 (50,000 

acres) and 1931 (3,497,000 acres), production in bushels 
of seed for the top 22 states in 1931. Oil milling: Solvent 
or new process, hydraulic or old process, expeller method, 
the pioneering work of North Carolina (1916), Chicago 
Heights Oil Manufacturing Co. (1920), A.E. Staley Mfg. Co. 
(1922; starting with one expeller. Today capacity is over 1 
million bushels/year), the Blish Milling Co. of Seymour and 
Crotersville, Indiana (1923; they crushed 317,000 pounds of 
soy beans in the 1927-28 season), current U.S. production 
of soy bean oil (13.5 million lb in 1930, up from 11 million 
lb in 1929), the problem of disposing of soy-bean oil meal. 
Soy bean oil for food. Lecithin. Bleaching properties (J.R. 
Short Milling Co. and Wytase). Soy beans for food: Use in 
China, Prof. L. Berczeller and soya fl our, the Soyex Co. of 
Nutley, New Jersey. Glue: I.F. Laucks of Seattle, Washington 
(Research began in 1923 but the year “1926 proved to be the 
turning point in the life history of soy-bean glue”).
 “The maintenance of the soy-bean milling industry 
at a high level of production is dependent upon the 
consumption of soy-bean oil meal. And heretofore, according 
to W.H. Eastman [president of the National Soy-bean Oil 
Manufacturers Association], this consumption has been 
disappointingly small, despite the fact that the meal has no 
superior as a protein concentrate.” The American livestock 
feeder “has not come to realize the value of the meal, nor to 
utilize its qualities to the same extent as the Danish farmer. 
In the year 1930 something over 100,000 tons of the meal 
were manufactured in this country [USA] from our domestic 
beans. Yet the little country of Denmark is consuming 
considerably more than we produce in the United States, 
while our milling industry is forced to store a good share of 
its production, unable to dispose of it... The demand for soy-
bean cake is the limiting factor for the industry.”
 “Soybean oil has certain properties which make it 
more valuable to the paint and varnish industries than it 
would be as a mere diluent for linseed oil. For instance, it is 
particularly well adapted for grinding pastes... Soybean oil 
further has the property of mitigating the after-yellowing of a 
white paint or enamel, and in this respect it is without a peer. 
The trade would pay a considerable premium over the price 
of linseed oil to obtain soy-bean oil for this purpose.”
 “It is estimated that 75 per cent. of the soy-bean oil 
consumed in the United States is being used by paint and 
varnish industries and in the manufacture of linoleum, 
oilcloth, and artifi cial leather. Lesser quantities are utilized in 
printer’s ink and soap.”
 Lecithin: “Up to the present time all the soy-bean 
lecithin used in this country [USA] is being imported from 
Germany and Denmark. The commercial product is a dark 
brown paste or heavy viscous liquid, containing about 60 
to 70 per cent. of lecithin, the remainder being pure soya 
oil, cocoanut oil, etc... The margarine industry absorbs a 
considerable amount of this lipoid, as its incorporation 
overcomes many of the differences between butter and its 
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substitute–e.g., it binds the water and prevents spitting when 
frying. Lecithin is of great interest in the chocolate and 
cocoa industry...” Discusses many applications of lecithin 
but does not give statistics concerning imports or domestic 
consumption / utilization.
 “A new era dawned in the possibilities of the soy bean 
for food with the discovery in 1923 by Prof. L. Berczeller 
of the University of Vienna of a special process which 
eliminated the beany fl avor from the soy bean and produced 
a nutty-tasting soy-bean fl our capable of being stored for 
years without marked deterioration. Its principle consists in 
the subjection of the beans to the action of saturated steam 
for a short period of time, followed by vacuum distillation. It 
is to the credit of the Soyex Company that this process was 
brought over to the United States with the establishment in 
1930 of a plant in Nutley, New Jersey. A high standard for 
soy-bean fl our was established.”
 Soy-bean exhibit at the Chicago World’s Fair: “The 
soy-bean industry of the United States will be adequately 
represented at the 1933 ‘Century of Progress’ exposition in 
Chicago in the Agricultural Division under the title ‘Century 
Soy-bean Exhibit.’ On July 9, 1931, an organization meeting 
of representatives of the soy-bean industries was held in 
Chicago, where a committee was elected for the sections: 
producing, marketing, and utilization, the latter section being 
subdivided into human utilization, livestock utilization, the 
arts, paints and oils, and milling. The ‘Century Soy-bean 
Exhibit’ is an excellent opportunity for the domestic soy-
bean industries to display their products and it is undoubtedly 
going to stimulate further developments.
 “Conclusions: As Henry Ford recently said, ‘The dinner 
table of the world is not a suffi cient outlet for the farmer’s 
products; there must be found a wider market if agriculture 
is to be all that it is competent to become. And where is that 
market to be found if not in industry?... For several years we 
have been running large crops of everything from sunfl owers 
to soy beans through our chemical laboratory, in an effort to 
fi nd an annual market for the farmer’s produce. There can 
be no doubt that the soy bean is one of the most promising 
of all agricultural plants for an almost unlimited variety of 
industrial uses, and that it is going to play an outstanding role 
in the future economic life of this country.’”
 Photos show: (1) A hydraulic process [press] mill 
(William O. Goodrich Co., Milwaukee, Wisconsin 
[subsidiary of ADM]). (2) Equipment for soy-bean oil 
refi ning process (A.E. Staley Mfg. Co., Decatur, Illinois). (3) 
Steam aspirator for producing high vacuum for deodorizing 
vegetable oils (Staley). (4) Soy-bean fl our mill (The caption 
reads: Soyex Company, Inc., Nutley, New Jersey). (5) 
Baking Laboratory (The caption reads: Soyex Company 
Inc., Nutley, New Jersey. This photo may contain a photo of 
Charles E. Fearn, the man to the right in the two-piece suit, 
with both sleeves rolled up).
 Note 1. This is the 2nd earliest document seen (Oct. 

2020) stating that the Soyex Company is located in Nutley, 
New Jersey.
 (6) Plant making soy-bean adhesives (I.F. Laucks, Inc., 
Seattle, Washington). (7) Tank for adhesives (as high as the 
chin of a man standing next to it; Laucks).
 Diagram: “Exploitation of the soy bean, according to the 
processes of Hansa Muehle G.m.b.H., Hamburg, Germany. 
Those derivatives representing products ready for sale are 
marked by circles.” The process uses solvent extraction. On 
the oil side: There is a “distillation” step before the crude 
oil, which is refi ned to make edible oil. Crude lecithin is 
refi ned to make fi nished lecithin. On the meal side: First step 
is removal of solvent and drying of meal. Then cooling by 
air to give fi nished meal. It undergoes grinding, milling and 
sifting to give grits, hull meal, and edible fl our.
 Note 2. This is the earliest English-language document 
seen (Jan. 2019) that uses the term “grits” to refer to coarse 
soy fl our.
 Note 3. A footnote on the fi rst page states that Horvath 
is a “Special Associate Member of the National Soy-bean 
Oil Manufacturers Association. (P.O. Box 331, Oakland 
Station).”
 Note 4. Talk with Bob at the Map Room of the 
University of Chicago. 1997. March 25. Oakland Station is 
probably in Chicago, Illinois. A railway map from the 1930s 
and a gazetteer from the 1920s show it to be a mail stop on 
the Illinois Central line at 39th Street. This is 39 blocks south 
of The Loop, right along Lake Michigan, south of the center 
of Chicago.
 Note 5. This is the earliest document seen (March 2016) 
concerning soy lecithin industry and market information (all 
soy lecithin used in this country [USA] is being imported 
from Germany and Denmark). Address: Pittsburgh, 
Pennsylvania.

460. Kirk, J. Stanley. 1933. The concentration of soy bean 
urease. A new method for the purifi cation of enzymes. J. of 
Biological Chemistry 100(3):667-70. May. (Chem. Abst. 
27:3733). [4 ref]
• Summary: Soya-bean urease is completely precipitated 
from soya-bean extracts by adding excess of antiurease. 
By making such a precipitation fractionally, urease has 
been purifi ed 850 times. Address: Dep. of Physiology and 
Biochemistry, Cornell Univ. Medical College, Ithaca, New 
York.

461. Orestano, G. 1933. Fluidifi cazione e saccarifi cazione 
dell’amido sotto l’azione di amilasi di varia origine [The 
liquefaction and saccharifi cation of starch by the action of 
amylases from various sources]. Archivio di Farmacologia 
Sperimentale e Scienze Affi ni 56(9):383-406. Sept. 1. (Chem. 
Abst. 28:1721). [38 ref. Ita]
• Summary: Reports that soybean seeds contain only 
one amylase, probably beta-amylase. Address: Istituto di 
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Fisiologia, Sezione Biochimica e Istituto di Farmacologia, R. 
Università di Palermo, Palermo, Italia [Dep. of Physiology, 
Biochemical Section and Dep. of Farmacology, Univ. of 
Palermo, Palermo, Italy].

462. Bond, George. 1933. Transfer of fi xed nitrogen 
from bacterium to host in soy bean. Nature (London) 
132(3341):748-49. Nov. 11.
• Summary: “The two principal theories advanced to explain 
the transfer of fi xed nitrogen from bacterium to host in 
the bacterial symbiosis of the Leguminosae are, fi rst, that 
transfer results from digestion of bacteria by host enzymes, 
and secondly, that it arises from an excretion by the bacteria, 
into the host cytoplasm, of a part of their fi xed nitrogen.”
 Throughout practically the whole life cycle of the 
host, the rate of transfer of nitrogen is 80-90% of the rate 
of fi xation, and there is little tendency for the products of 
fi xation to be retained by the bacteria before becoming 
available to the host. This supports the view that transfer of 
nitrogen arises from excretion by the bacteria into the host’s 
cytoplasm in preference to digestion of the bacteria by the 
host’s enzymes. Address: Botany Dep., Univ. of Glasgow, 
Glasgow, Scotland, UK.

463. Miller, Carey D. 1933. Japanese foods commonly used 
in Hawaii. Hawaii Agricultural Experiment Station, Bulletin 
No. 68. 43 p. Nov. See p. 1-10, 28-43. [18 ref]
• Summary: Contents (p. 1-10): Introduction. Soybean 
products. Edamame (green soybeans). Tofu (soybean curd). 
Kirazu (tofu residue) [okara]. Tonyu (soybean “milk”). 
Aburage (fried soybean curd). Miso (fermented rice and 
soybeans). Natto (fermented soybeans). Shoyu (soybean 
sauce). Koji (fermented rice). Pages 24-15: Kinoko 
(mushrooms). Fu (gluten cakes). Goma (sesame seeds).
 Pages 28-43: Recipes with the nutritional composition 
of each: Miso soup with tofu. Miso soup with wakame. 
Miso soup with daikon. Miso soup with [cow’s] milk. Tofu 
soup with lemon. Tofu shoyu soup. String bean shirae 
[shira-ae] (with tofu and miso). Carrot shirai. Konnyaku 
shirai. Eggplant with miso. Green onions with miso. Fish 
cakes with miso. Sesame seed sauce for vegetables (with 
shoyu). Nishime (with shoyu). Nigome (with aburage and 
shoyu). Kirazu with vegetables (with okara, aburage, shoyu). 
Noodles (somen or udon, with shoyu). Vinegar sauce for 
sushi. Inari-sushi (with aburage and shoyu). Maki-sushi.
 Note: This is the earliest English-language document 
seen (June 2013) that calls for okara [which it calls kirazu] as 
an ingredient in a recipe.
 Appendix: Composition of some Japanese foods used in 
Japan.
 Concerning edamame: “The Japanese use several 
varieties of fresh green soybeans. In Honolulu whole plants 
are purchased from the vegetable market. The pods are 
removed from the plants, placed in boiling salted water, 

and boiled for about 25 minutes. They are then drained and 
cooled, and the beans are kept in the pods until eaten. Often 
children eat them out of bags as they would candy. The 
fresh green soybeans appear to be an excellent food. They 
are good sources of calcium, phosphorus, and iron, yield 
a basic ash, and, as compared with other fresh vegetables 
and fruit, have a remarkably high protein content. Vitamin 
tests in progress at the nutrition laboratory of the Hawaii 
Agricultural Experiment Station show that the cooked beans 
are very good sources of vitamins A, B, and G. The more 
general use of green soybeans should be encouraged in the 
home, and their consumption may be increased by selling 
them in school cafeterias.”
 Concerning Kirazu (tofu residue) (p. 5): “Kirazu, or 
the residue of the soybeans left when tofu is made, has a 
crude fi ber content of 3 to 4 percent, contains 4 to 5 percent 
of the protein of the beans, more than 1 percent of the fat, 
and 5 to 6 percent of the carbohydrate. Only a small part of 
kirazu is used for human food in Hawaii, by far the greater 
part being used as hog feed. Kirazu, however, is a utilizable, 
inexpensive food and might be more generally used than it 
is... Kirazu is used in combination with vegetables, or with 
fi sh, or dried shrimp, and seasonings.”
 Concerning Tonyu (soybean “milk”): The milky liquid 
obtained by grinding soybeans with water and heating and 
straining off the insoluble residue has the appearance of skim 
milk. Early reports from China and from Japan stated that 
soybean milk may be used as a substitute for cow’s milk 
for children, but Wan (16, p. 360), in more recent scientifi c 
reports from China, indicated that, whereas soybean milk 
is richer in vitamin B than is cow’s milk, soybean milk is 
lower in vitamin A and still lower in calcium content. The 
biological value of the protein of the soybean milk is not 
comparable with [is lower than] that of the protein of cow’s 
milk. Chemical analyses of local soybean milk obtained from 
the tofu-manufacturing shops showed it to be low in fat and 
in carbohydrates. Chang and Tso (3, p. 199) demonstrated 
that, when properly supplemented with the necessary 
minerals, vitamins, fat, and carbohydrates, soybean milk 
can be used successfully for infant feeding where cow’s 
milk is not available or where the infant is anaphylactic to 
the protein of cow’s milk. In Hawaii there is no need to use 
soybean milk as a substitute for cow’s milk and, considering 
its dietary qualities, it should not be so used without the 
needed supplements.”
 Concerning natto: Describes the process for making 
natto on a commercial scale in Honolulu. After cooking 
(without soaking) for about 8 hours in a large iron kettle, the 
“beans are thoroughly drained and placed on paper plates 
covered with wax paper. The plates are stacked one above 
another in large wooden boxes, covered with rice straw mats, 
and kept at a temperature of approximately 30ºC. for 35 to 
36 hours, when the product is ready for use... The fermented 
product is covered with a gray, slimy substance that forms 
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strings or threads when the beans are pulled apart, indicating 
good quality... Although no molds or yeasts are added to the 
cooked soybeans, O.N. Allen, of the botany department of 
the University of Hawaii, who examined several samples of 
fresh natto from Honolulu, found 2 molds, 4 bacteria, and an 
aspergillus present. The enzymes of some of these organisms 
probably caused the conversion of a small part of the protein 
to simpler substances.”
 Concerning Inari-sushi (p. 37): The “ingredients 
required for this dish are rice, water, salt, aburage, carrots, 
mushrooms, string beans, gobo, fl aked bonito, water, sugar, 
shoyu, and vinegar sauce.” A detailed recipe is given.
 Photos show the following (each food accompanied 
by its Japanese name written in both Chinese characters 
and katakana): (1) Edamame, in the pods on the plant, and 
shelled in a dish. (2) Tofu kasu [okara] on a plate. (3) Tofu 
on a dish. (4) Tonyu (soybean “milk”) in a glass. (5) Three 
triangles of aburage or fried soybean curd on a dish. (6) 
Miso on a dish. (7) Natto or fermented soybeans in a white 
rectangular commercial paper tray about 3½ by 6 by 1 inch 
deep. (8) Koji or fermented rice on a plate.
 Note 1. This is the earliest English-language document 
seen (Oct. 2021) that uses the term “fresh green soybeans” to 
refer to green vegetable soybeans.
 Note 2. This is the earliest document seen (July 2003) 
that mentions commercial natto production in Hawaii.
 Note 3. This is the earliest English-language document 
seen (Jan. 2012) that uses the term “tofu residue” to refer to 
okara.
 Note 4. This is the earliest English-language document 
seen (Jan. 2012) that uses the word “strings” or “threads” 
in connection with natto. Address: Specialist in Nutrition, 
Honolulu.

464. Short (J.R.) Milling Co. 1933. Verfahren zur 
Herstellung von Bleichmitteln fuer Teig, Fette u. dgl. 
[Process for manufacturing bleaching agents for dough, fats, 
and the like]. German Patent 711,242. Dec. 24. 5 p. Issued 
29 Sept. 1941. First patented in the USA: 27 Dec. 1932. 1 
drawing. [Ger]
• Summary: This patent about an enzyme in enzyme-active 
soy fl our used for bleaching.
 Note: Soy is mentioned 22 times in this patent in the 
forms “Sojabohnenmehl” (soybean fl our), “Sojabohnen” 
(soybeans), “Sojabohnenmilch” (soybean milk), 
“Sojakasein” (soy casein), “aktivem Sojapulver” (active 
soy powder / soy fl our), “Sojabohnenextraktes” (soybean 
extracts), “Sojaöl” (soy oil), “frischem Sojapulver” (fresh 
soy powder) and “Sojabohnenpulver” (soybean powder).
 This is the earliest German patent seen (Aug. 2015) that 
uses the word Sojabohnenmilch (see p. 2, line 36) to refer to 
soymilk. Address: Chicago, Illinois.

465. Fukai, Tôshi; Komatsu, S. 1933. Shôyu hakkô to shiyu 

no kankei. IV. Kôbo no seikatsu saibô narabini sono kôso 
sayô ni oyobosu kapurinsan no seiri teki sayô ni tsuite (1) 
[The relation between oil and shoyu fermentation. IV. Living 
cells of yeast and the biological action of capric acid on its 
enzymatic action]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 28(5):22-29; 28(6):25-34. [8 ref. 
Jap]
Address: Jozo Shikensho.

466. Horvath, A.A. 1933. Some recent views about soya 
fl our. Newark, Delaware. 10 p. Undated pamphlet. 23 cm. 
[31 ref]
• Summary: The author quotes recent authorities in a 
discussion including the objectives of “processing” soybeans 
for the manufacture of edible fl our, the quantity of lecithin, 
vitamin A and D and protein in the fl our, its basic ash quality, 
alkaline infl uence and importance of these in the human diet.
 “The technical diffi culties have now been successfully 
overcome and processed soya fl our milled from whole 
soybeans [full-fat soy fl our] is gaining in popularity, while 
all attempts of marketing soya meal (with most of the oil 
removed or only a minor part of it) for human consumption 
have already failed or are doomed to fail since meal fl our 
turns rancid on keeping and does not possess the pleasant 
taste of refi ned soya fl our.” The reasons for this are lack of 
proper cleaning, and crushing which “brings the various 
cell juices in contact with the oil, spreads the latter over the 
entire surface of the particles and exposes it to oxidation. A 
properly ‘processed’ whole soya fl our on the other hand is 
free of these defects and possesses a pleasant nutty taste.”
 Note: This is the earliest English-language document 
seen (Jan. 2019) that contains the term “whole soya fl our.” 
Horvath used this term in most of his early writings.
 “The fi rst objective of ‘processing’ is to kill the enzymes 
of the soybean, such as lipase, the oxidases and peroxidases, 
which are capable of liberating free fatty acids from soybean 
oil, of converting them into toxic oxyacids, and of destroying 
vitamins A and E.”
 “The second objective of ‘processing’ the soybeans 
for the manufacture of edible fl our is to remove the 
objectionable beany taste. One of these substances has been 
isolated by Schmalfuss and Treu (1927) and its formula 
showed to be Methyl-n-nonyl-ketone, which seems to be 
located in the outer layer of the bean cotyledons. The process 
of ‘refi ning’ should therefore be performed on the whole 
soybean.” This ketone can be removed by distillation.
 Dr. Horvath cites the research fi ndings of Dr. Ragnar 
Berg of the Dresden City Hospital, Germany, which 
showed that a large excess of inorganic bases in the 
organism consuming a food, as well as in the food itself, is 
a necessary precondition for optimal utilization of protein. 
“The conclusion to be drawn from these fi ndings is that 
the alkalinity of the soybean ash (it has the astoundingly 
high value of 26) is a highly important factor for causing 
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a saving in protein, and this is probably the main part of 
the explanation why Rose and MacLeod (1925) recorded 
that a human organism is able to store three times as much 
nitrogen from a soybean food as from meat, while the high 
quality of the soya protein also contributed its share to this 
phenomenon.”
 “In a recent personal letter to the writer Dr. John Harvey 
Kellogg of the Battle Creek Sanitarium [in Battle Creek, 
Michigan] brings out the following interesting experience: 
‘We are making increasing use of the soy acidophilus 
with splendid results. I am sure it is very much superior to 
ordinary acidophilus milk as a means of changing the fl ora. 
It seems to stimulate greatly the growth of the acidophilus, 
whereas cow’s milk is such an unfavorable medium that 
prolonged training is necessary to bring the organism up to 
a degree of activity suffi cient to produce a good quality of 
buttermilk. The soy milk requires no such training. A slow 
growing dying milk culture when placed in soy milk springs 
into rejuvenescence at once, producing a good quality of 
buttermilk in less than 24 hours. It seems evident that a 
medium which exercises such a stimulating effect upon the 
growth of acidophilus in vitro ought to be equally superior 
in the intestines. We fi nd it of special value in old cases of 
toxemia in which the conditions are so unfavorable that 
the acidophilus has entirely disappeared. In such cases the 
soy acidophilus will reimplant the normal acidophilus fl ora 
within a week or two after other measures employed for 
months or even years have utterly failed.”
 Note 1. This is the earliest document seen (Oct. 1999) 
that uses the term “soy acidophilus” or that discusses Dr. 
Kellogg’s work with it (one of two documents).
 Note 2. This is the earliest English-language document 
seen (July 2003) that contains the word “peroxidases.”
 Note 3. Although this booklet is undated, we can 
estimate the date as 1933 since: (a) The two most recent 
articles in the bibliography were published in 1933, both in 
January. (b) One article cited in the bibliography, said to be 
published in 1932, is list as “(in press).” Address: P.O. Box 
385, Newark, Delaware.

467. Hou, Kia-wo (Hu, Chia-mo). 1933. Contribution 
à l’étude de l’action des ferments de la graine de soja 
sur les lipides [Contribution to the study of the action of 
soybean enzymes on soybean lipids]. PhD thesis, Faculte 
des Sciences, Paris. 76 p. Printed as a book by Les Presses 
Modernes, Paris. No index. 28 cm. [92 ref. Fre]
• Summary: Contents: Introduction. 1. The soybean 
from botanical, agricultural, chemical, physiological, and 
biochemical viewpoints. 2. Soy-based food and industrial 
products. 3. Study of the transformations undergone by lipids 
in the production of soymilk and tofu. 4. The existence of 
oxidative ferments of lipids or “lipoxydases” in soybean 
seeds and in common beans. 5. Study of soybean lipoxydase. 
6. Comparative study of normal soy oil and that oxidized by 

soy lipoxydase. 7. The action of soy lipoxydase on various 
other animal and vegetable oils (non-drying, semi-drying, 
drying, from marine animals, from terrestrial animals). 8. 
Gas-volumetric studies concerning the action of lipoxydase. 
Conclusion. Bibliography.
 In the book, the author (who is from Kirin [later called 
Jilin], Manchuria) pays homage to Gabriel Bertrand (his 
“president of thesis”) and his “maitres” Richard Fosse (a 
professor) and Emile Andre.
 In the Introduction we read: “It was right after the fi rst 
foreign threats that a group of young Chinese decided to 
come to Europe to study under the patronage of the Franco-
Chinese Society for Education (Société Franco-Chinoise 
d’Education) in order to acquire the new knowledge which 
would better allow us to assure the defense of our country. 
Let us render a just homage to the founders of this society: 
Tsai Yuen-Pei, Li Yu-Ying, Painlevé and Herriot... At the 
time of my return to China 4 years ago (i.e. 1929) it was 
thanks to the recommendations of Doyen Maige and of 
professors Pelabon, Pariselle and Fosse that I was able to 
fi nd a good welcome near to Presidents Li Yu-Ying and 
Li Shou-Hua, and to obtain a grant / scholarship from the 
Academie Nationale de Peiping which had just been created 
at this time... My thanks go also to the address of presidents 
Li Yu-Ying and Li Shou-Hua for the aid and encouragement 
which they have so well accorded me.
 This study has as its point of departure a study of 
the transformations which are undergone by the lipids in 
soybeans in the production of soy milk and cheese [tofu]. 
That study, conducted under the direction of Emile Andre, 
was published (with Andre as the primary author) in 2 
articles in 1932 in the Comptes Rendus des Seances de 
l’Academie des Sciences (Paris). Address: Paris.

468. Haas, Louis W.; Renner, Herbert O. Assignors to J.R. 
Short Milling Company (Chicago, Illinois). 1934. Method of 
reducing oil content of soya. U.S. Patent 1,947,200. Feb. 13. 
2 p. Application fi led 15 June 1932. [1 ref]
• Summary: The main purpose of this patent is to produce 
an enzyme-active low-fat soy fl our that will bleach wheat 
fl our. However the term “enzyme-active” is not used. “This 
invention relates to... a method whereby oil may be extracted 
from soya without impairing enzymes and vitamines 
[vitamins],... without injury to the enzymatic factor which 
has the property of bleaching carotin when combined with 
carotin...”
 Note: This is the earliest document seen (Nov. 2013) that 
contains the term “low-fat” in connection with an enzyme-
active soy fl our.
 “Our method preferably comprises the following steps: 
(1) Grinding of fresh, undried soya beans so that the resulting 
meal passes through at least a 20 mesh sieve and preferably 
a 40 mesh sieve; (2) adjusting, if necessary, the moisture 
content of the meal to about 10-11%, by any suitable means, 
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as for example, by spraying water into the meal while it 
is being agitated in a closed drum [or drying at < 65.5ºC]; 
(3) forming the mass into cakes suitable for pressing in 
any suitable press; (4) pressing in any suitable press by 
increasing the pressure gradually, preferably to 8000 lb per 
square inch within 10 minutes, until the oil commences to 
fl ow freely, keeping up the pressure for 60 minutes at room 
temperature (60º-80ºF), and if necessary increasing the 
pressure to 16,000 lb per square inch and maintaining the 
same at that level for another 60 minutes; and (5) crushing 
and grinding the pressed cakes and drying the same at 
temperatures below 50ºC (122ºF) preferably in vacuo.”
 Note the early, interesting use of the term “soya” in this 
patent title. Address: Chicago, Illinois.

469. Adolph, W.H.; Kao, Hsueh-chung. 1934. The biological 
availability of soybean carbohydrate. J. of Nutrition 
7(4):395-406. April. [26 ref. Eng]
• Summary: Approximately 40% of the carbohydrate 
in soybean is utilizable by rats. The three soy materials 
investigated were ground yellow soybean (Peking variety), 
fat-free soybean (the meal “was defatted in a Soxhlet 
apparatus”), fat-free soybean curd (soybean cheese, which 
is essentially soybean protein–glycinin). The four methods 
used to estimate the biological availability of soybean 
carbohydrate give values ranging from 27 to 50 for the 
fraction of total carbohydrate used by the animal body. 
Experiments with phlorhizinized rates gave a utilization 
coeffi cient of 38%, which was “somewhat higher than the 
fi gure obtained by in vitro digestion with taka-diastase.”
 Note: This is the earliest English-language document 
seen (April 2004) that contains the word “defatted.” Address: 
Dep. of Chemistry, Yenching Univ., Peiping, China.

470. Haas, Louis W. Assignor to J.R. Short Milling 
Company. 1934. Bleaching agent and process of preparing 
bleached bread dough. U.S. Patent 1,957,334. May 1. 5 p. 
Application fi led 28 Nov. 1930.
• Summary:  See above right. This patent is quite similar 
to No. 1,957,333, but it focuses more on the equipment and 
process used to bleach wheat fl our using a material from 
the soy-beans or from other common legumes. Address: 
Chicago, Illinois.

471. Haas, Louis W. Assignor to J.R. Short Milling 
Company. 1934. Bleaching agent for fl our dough and process 
of preparing bleached dough for white bread. U.S. Patent 
1,957,335. May 1. 6 p. Application fi led 24 Oct. 1931.
• Summary: This patent is quite similar to No. 1,957,334.
 Note: Soy is mentioned 28 times in this patent in the 
forms “soy beans,” “soy bean fl our,” “the soy-bean,” “soaked 
soy-bean paste,” “soaked soy-beans,” “soy bean material,” 
and “soy bean bleaching agent.” Address: Chicago, Illinois.

472. Haas, Louis W. Assignor to J.R. Short Milling 
Company. 1934. Method of bleaching fl our. U.S. Patent 
1,957,337. May 1. 2 p. Application fi led 9 Oct. 1933.
• Summary: This “bleaching agent” is “solely of vegetable 
origin. More particularly the bleaching agent is prepared 
from legumes, such as soy beans.”
 “It is assumed that the bleaching action is due to the 
bleaching agent taking up oxygen from the air and then 
giving it up in the dough batch. and it has been found that 
very thorough mixing and complete aeration are essential 
requirements to obtain good bleaching results. To this end 
high-speed dough mixing machines have been preferably 
used to obtain the desired bleaching results. Slower speeds 
require longer treatment...”
 The following straight dough formula may be used: 
“700.00 grams unbleached fl our. 24.5 grams sugar. 12.25 
grams salt. 15.00 grams yeast. 3.50 grams yeast food. 14.00 
grams lard. 10.5 grams bleaching agent (comprising 20% soy 
bean fl our and 80% of a carrier known under the trade name 
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‘Cerntex’) and consisting of a processed corn (maize) fl our.” 
Address: Chicago, Illinois.

473. Haas, Louis W.; Bohn, Ralph M. Assignors to J.R. 
Short Milling Company. 1934. Bleaching agent for fl our 
and process of utilizing same in making bread. U.S. Patent 
1,957,336. May 1. 3 p. Application fi led 8 Feb. 1933.
• Summary: Soy-bean milk, processed at a low temperature, 
is used to bleach wheat fl our for making bread. The soy-bean 
milk is “an aqueous dispersion of carotin-decolorizing matter 
derived solely from vegetable origin and containing active 
enzymes.” A formula for the dough is given.
 Note: Soy is mentioned 35 times in this patent in the 
forms “soy-beans,” “soy-bean material,” “soy beans,” “soy-
bean milk,” “soy casein present in the [soy] milk,” “soy-bean 
fl our” and “soy-bean fl ours.” Address: 1. Chicago, Illinois; 2. 
Evanston, Illinois.

474. Haas, Louis W.; Bohn, Ralph M. Assignors to J.R. 
Short Milling Company. 1934. Bleaching agent and process 
of utilizing same for bleaching fl our. U.S. Patent 1,957,333. 
May 1. 4 p. Application fi led 5 Oct. 1928.
• Summary: The object of this invention “is the provision 
of a new and improved agent for bleaching fl our, which 
agent has a nutritive value, is not injurious to the health of 
the consumer, and has no detrimental effect on the dough in 
which it is incorporated or on the bread subsequently baked.”
 Prior to this invention, the four principal materials used 
commercially for bleaching fl our are nitrogen peroxide, 
chlorine (sometimes containing a small amount of nitrosyl 
chloride), nitrogen trichloride, and benzoyl peroxide. Use of 
each of these materials has certain disadvantages, which are 
discussed.
 The new “bleaching agent is entirely of vegetable origin 
and is probably an enzyme or an enzyme-like substance 
that decolorizes the yellow carotin which gives unbleached 
fl our its characteristic yellow color. This bleaching agent 
is destroyed in the moist state at the temperature of boiling 
water. It acts rapidly at temperatures between 40 and 50 
degrees centigrade, and fairly rapidly at room temperature.”
 “The most practical and potent source of this enzymic 
principle or bleaching agent is the soy bean.” The soy beans 
may be partially germinated before being ground to a dry 
powdered form at a temperature not over 60ºC.
 Note 1. The name of the enzyme is not mentioned.
 Note 2. Soy is mentioned 18 times in this patent in the 
forms “soy bean,” “soy-bean” and “soy bean material.” 
Address: 1. Chicago; 2. Evanston, Illinois.

475. Véron, Diego. Assignor, by mesne assignments, to J.R. 
Short Milling Company. 1934. Bean fl our and process of 
making same. U.S. Patent 1,956,913. May 1. 2 p. Application 
fi led 25 June 1928. Renewed March 13, 1934.
• Summary: While the author prefers to make bean fl our 

from navy beans, he has “experimented with Mexican beans, 
chick peas, green peas, soya beans and lima beans and fi nd 
that these are as useful as navy beans...” By eliminating the 
heat treatment of the fl our, he fi nds that when this fl our is 
added to bread, it has a bleaching effect, which “is thought to 
be due to the presence of carotin-removing enzymes...”
 “I have found that by preparing bean fl our according 
to my improved method and by using a relatively small 
quantity, for example one-half of one percent to two percent 
of bean fl our to wheat fl our, I am enabled to produce bread 
of superior quality, fl avor and color of crumb especially with 
yellowish or creamy fl ours.” Address: Chicago, Illinois.

476. LaWall, Charles H.; Harrisson, Joseph W.E. 1934. A 
method for the detection of soy bean fl our in manufactured 
foods. J. of the Association of Offi cial Agricultural Chemists 
17(2):329-34. May 15. (Chem. Abst. 28:5140). [5 ref]
• Summary: A chemical method, based on the presence of 
urease, and a microscopical method, based on characteristic 
cell elements, for the detection of soy fl our in certain 
commercial food products are described. The chemical 
method gives satisfactory results for the detection of soy 
fl our in alimentary pastes, meat products, and unleavened 
bread. Address: 214 S. 12th St., Philadelphia, Pennsylvania.

477. Adolph, William H.; Wang, Ying-Lai. 1934. The 
digestibility of the protein of soybean-milk. Chinese J. of 
Physiology 8(2):171-78. May. [5 ref. Eng; chi]
• Summary: “Soybean milk (vegetable milk) is being used 
to an increasing extent for infant feeding, where cow milk is 
either unobtainable or beyond the reach of the average food 
budget.”
 The protein of fresh cow’s milk is more readily digested 
in vitro by trypsin or trypsin + pepsin than is that of soybean 
milk; the latter, however, is more readily hydrolyzed by 
pepsin. Cow’s milk and soybean milk have approximately 
the same optimum pH for proteolysis. The apparent 
digestibility by rats is approximately the same: Digestibility 
of soybean milk protein is 84.9%; cow milk protein is 86.6%. 
Address: Dep. of Chemistry, Yenching Univ., Peiping, China.

478. Hofmann, Eduard. 1934. Untersuchungen ueber 
verschiedene Pfl anzen-emulsine [Investigations on various 
plant emulsions]. Biochemische Zeitschrift 272(5-6):426-29. 
Sept. 5. (Chem. Abst. 28:7278). [8 ref. Ger]
• Summary: A large part of the research during the past 15 
years involving ferments (Fermente) consists of purifi cation 
and isolation of specifi c enzymes. One of these is urease, 
obtained from an emulsion of soybean seeds (Sojabohnen; 
Glycine Soja). From 150 gm of black soybeans (from 
Hungary) were obtained 6.5 gm of ferment powder; by 
further purifi cation, from that was obtained Beta-Phenol-
glucoside and Beta-Phenol-galactoside. Address: Aus dem 
Kaiser Wilhelm-Institut fuer Biochemie in Berlin-Dahlem.
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479. Blagowestschenski, A.W.; Melamed, R.M. 1934. 
Die proteolytischen Fermente der Samen einiger Pfl anzen 
[Proteolytic enzymes from seeds of certain plants]. 
Biochemische Zeitschrift 273(4-6):435-45. (Chem. Abst. 
29:191). [4 ref. Ger]
• Summary: Table 5 shows hydrolysis of casein and peptone 
using proteinase from vetch and soya at pH 5.5 and 6.0. 
Table 6 shows hydrolysis of casein and peptone using 
proteinase from vetch and soya at pH 5.0–Indications from 
titration in 0.04 cubic centimeters of sodium hydroxide. 
Table 7 shows hydrolysis of peptone using proteinase from 
vetch and soya at pH 4.5 to 7.6–Indications from titration in 
0.04 cubic centimeters of sodium hydroxide. Table 8 shows 
hydrolysis of casein using proteinase from vetch and soya 
at pH 2.8 to 7.8–Indications from titration in 0.04 cubic 
centimeters of sodium hydroxide.
 Soya is shown in related tables on pages 442-45. 
The last table, Table 15, shows the relative activity of 
the proteolytic ferments / enzymes (der proteolytischen 
Fermente) in seeds of various plants. For Kathepsin [English: 
cathepsin]: Vetch (Vicia sativa) = 100, the soybean is 67, and 
the common bean (Phaseolus vulgaris) is 33. For Katheptic 
polypeptidase: The soybean is 100, and Thlaspi arvense 
[pennycress; family Brassicaceae] is 44. For Dipeptidase: 
Ricinus communis = 100 and the soybean is 2. Address: 
Biochemischen A. Bach-Institut des Volkskommissariats fuer 
Gesundheitswesen in Moskau [Moscow, USSR].

480. Fossé, R.; Thomas, P.-E.; Graeve, P. de. 1934. [Soja 
hispida enzymes]. Comptes Rendus des Seances de 
l’Academie des Sciences (Paris) 198:689. [Fre]*
• Summary: The authors reported l-allantoin isolation after 
the action of soybean allantoinase on dl-allantoin. Address: 
France.

481. Kurono, Kanroku; Takisawa, S.; Toriyama, S. 1934. 
Kôji-kin no tanpaku bunkai kôso ni kansuru kenkyû. III 
Shôyu moromi-chû no tanpaku bunkai kôso ryô (Ueber 
die proteolytische Enzyme des Aspergillus oryzae. III. 
Proteolytische Enzymmenge in die Maischen von Schoyu) 
[On the proteolytic enzyme of koji mold. III. The amount 
of proteolytic enzyme in shoyu moromi]. Jozo Shikensho 
Hokoku (Report of the Brewing Experiment Station) No. 119. 
p. 53-54. [Jap]
Address: Jozo Shikensho. 1. Gishi; 2. Joshu; 3. Moto 
Kenshuin.

482. Becker, Christian. 1934. Soja bei eitrigen 
Harninfektionen, Ekzem und Diabetes [Soy in purulent 
urinary infections, eczema, and diabetes]. Archiv fuer 
Verdauungs-Krankheiten, Stoffwechselpathologie und 
Diatetik 56:260-278. [38 ref. Ger]
• Summary: Summary: It could be demonstrated that in 

correspondence to its composition, the soybean (Soja) 
reveals three special curative effects for illnesses that differ 
from each other. The common principle of effi cacy, both for 
the application with suppurating bladder infections and with 
eczema and diabetes, is based upon the considerable supply 
of alkalinity with the diet. The cause lies with the large 
supply of minerals with the soybean which, according to the 
experiments by Maders, is refl ected in the high alkalinity of 
the urine in which in the shortest period of time, a pH of 8.4 
and above is achieved. The alkalotic change already takes 
effect in the internal metabolism, though, and is not to be 
traced back, for instance, to an ammoniac separation of the 
urea in the urine by means of the urease, an enzyme from the 
soybean. Even if up to now, the increase in the alkali reserves 
in the blood with a soybean-based diet (Sojadiät) has only 
been shown with animal experiments, practical experience 
with the favorable infl uence of infl ammatory skin and mucus 
membrane processes as well as a drop in diabetic acidosis 
justify the transfer of the results to the human metabolism.
 With eczema, the high supply of minerals as a common 
factor of comparison in addition to a sum of partial effects 
causes a drop in the infl ammation process and a protection 
of the peripheral capillary area that has been greatly strained. 
With pyuria, in addition to the anti-infl ammatory property, 
there is the alkalization of the urine, through which the 
growth of E. coli (Koli) is considerably restricted. The supply 
of alkaline cell salts (basische Zellsalze) causes a drop in 
acidosis to be detected with diabetes mellitus by means of 
the neutralization of excess organic acids.
 In addition to these properties, partial effects in different 
forms are also effective with the individual illnesses. With 
eczemic illnesses, it is essentially the eschewing of animal 
milk or the reduction of the quantity of the milk. With the 
supplying of a complete, plant-based diet (pfl anzlichen 
Nahrung), the allergic factor–which, with infantile and 
juvenile eczema, is to be sought almost exclusively in 
the organic components of animal milk–is completely 
eliminated. In addition to this causal treatment, an ointment 
treatment is of course not to be completely avoided. In 
most cases, with the milder forms of the exudative diathesis 
(exsudative Diathese), a mild covering ointment (Decksalbe) 
is suffi cient, while more severe eczematous illnesses are 
to be treated according to the customary dermatological 
precepts and principles.
 Even if eczema therapy represents a far and away larger 
area of treatment than suppurating bladder infections does, 
the therapeutic utilization of the soybean with pyuria is in 
fact of much greater signifi cance. According to statistics, 
with these illnesses, and in particular with the toxic pyurias 
of male infants, a mortality rate of approx. 20% was to 
be reckoned with earlier on. Since the introduction of the 
soybean-based diet by Mader, the suppurating bladder 
infections at the Frankfurt University Hospital (Frankfurter 
Klinik) have been treated exclusively with that, and within 
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that context, no case of death has occurred thus far in the 
intervening period.
 With pyuria, aside from the high alkalinity of the urine, 
the completeness and the extraordinarily good digestibility 
of the soy-based diet (Sojanahrung) is an especially valuable 
property. Specifi cally with children who have been so 
severely harmed by the toxic forms, this represents a bland 
diet (Schonkost) with, at the same time, the maintaining 
of bodily strength, since this diet may be administered in 
practically any quantities desired. This point is also of great 
importance for the curative effect, since the degree of the 
alkalinity of the urine is directly dependent upon the quantity 
of food, and in the end, the success also of course depends 
upon that.
 With the treatment of eczema and pyuria, the soy-based 
diet therefore means completeness, a bland diet, and a dairy-
free therapeutic diet at the same time. Details about the 
practical implementation of the treatment may be found in 
the works of Mader.
 With diabetes mellitus, Mader was able to show that 
soybean bread (Sojabrot) offers a valuable substitute for 
white bread. The advantages of the use of soybean bread 
in the diabetic diet are based upon the reduction in the 
excretion of sugar with a simultaneous reduction in blood 
sugar levels. Furthermore, under the infl uence of the supply 
of alkalinity, a substantial drop in acidosis is to be recorded. 
The partial effect lies in the increased supply of fat and 
protein, both of which can be more easily metabolized for a 
diabetic organism, while sugar precursors (Zuckerbildner) 
are completely absent. For that reason, soybean bread can be 
allowed in greater quantities, in some cases more than twice 
the quantity of white bread. And in spite of that, a reduction 
in blood sugar and sugar excretion still occurs.
 The prospects of applying the soybean in the dietetic 
realm are in no way exhausted with the illnesses that have 
been described. And it would defi nitely be worthwhile to 
also extend its use to other diseases with a corresponding 
indication. Because of the multifaceted possibilities for the 
use of the soybean, both in the treatment of illnesses and in 
its signifi cance at the level of the national economy, it is not 
an exaggeration if some authors speak of the soybean as a 
miracle plant. Address: Aus der Universitaets-Kinderklinik 
zu Frankfurt am Main [Germany].

483. Hou, Kia-wo (Hu, Chia-mo). 1934. Contribution à 
l’étude de l’action des ferments de la graine de soja sur les 
lipides [Contributions to the study of the action of soybean 
ferments on lipids]. Bulletin de la Societe Scientifi que 
d’Hygiene Alimentaire 22(9/10):354-55. (Chem. Abst. 
30:2213). [Fre]
Address: Paris, France.

484. Sadikov, V.S.; Menshikova, V.N. 1934. [The action 
of animal proteolytic enzymes on plant proteins]. Comptes 

Rendus de l’Academie des Sciences de l’URSS (Leningrad) 
4:138-42. (Chem. Abst. 29:6258). [Rus]*

485. Smirnova, M.I.; Lavrova, M.N. 1934. Izmenchivost’ 
khimicheskogo sostava v razlichnykh sortakh soi [Variation 
of the chemical composition in different soybean varieties]. 
Trudy po Prikladnoi Botanike, Genetike i Selektsii (Bulletin 
of Applied Botany, Genetics and Plant Breeding, Leningrad) 
No. 5. p. 73-103. (Chem. Abst. 29:5534). Series 3. English-
language summary p. 103. [32 ref. Rus; eng]
• Summary: Climatic conditions infl uence the oil but not the 
protein content of the beans. Early varieties have less oil of 
lower iodine value than do later varieties. Ash contents and 
catalase show little variation. Varietal difference in urease 
and peroxidase contents are considerable. Address: Dep. of 
Biochemistry of the Inst. of Plant Industry.

486. Horvath, A.A. 1935. Acceptance of soya fl our depends 
on correct processing. Food Industries 7(1):15-16. Jan.
• Summary: The fi rst objective of processing soybeans is 
to inactivate the enzymes, such as lipases, oxidases, and 
peroxidases, which may destroy vitamins A and D, and also 
liberate free fatty acids from the oil and oxidize them to 
nonaldehyde and dihydroxyacetone. Rapid inactivation at an 
appropriate temperature is recommended.
 The second objective of processing soybeans in making 
edible soy fl our is removal of the objectionable beany taste. 
One substance thought to cause this taste was isolated 
in 1927 and its formula established as a methyl-n-nonyl 
ketone, which seems to be located in the outer layers of the 
soybean’s cotyledons.
 A photo on the fi rst page shows six commercial 
products containing soy fl our (left to right): (1) Soy Biscuit 
[The Battle Creek Food Co.] “A low carbohydrate bread. 
Practically free from starch.” (2) Mrs. Hauser’s “Soy” 
Macaroni (each of her products in a cellophane bag). (3) 
Great Valley Mills Soya Bean Flour (in a box), Paoli, 
Pennsylvania. (4) Mrs. Hauser’s “Soy” Egg Noodles. (5) 
Mrs. Hauser’s “Soy” Foratina. (6) U.D. Vita-full. In a sealed 
can. “A delicious food beverage for everyone, everyday.”
 Note: This is the earliest document seen (Oct. 2020) 
which mentions that enzymes in soybeans can destroy 
vitamins A and D in those same soybeans. Address: Agric. 
Exp. Station, Newark, Delaware.

487. Iwamura, Iwao. 1935. Biochemical studies on “miso”, 
fermented soybean paste. II. Infl uence of temperature upon 
the ripening of “miso”. Bulletin of the Agricultural Chemical 
Society of Japan 11(1):1-7. Jan. Bound in the back or front 
of Nippon Nogei Kagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan). [8 ref. Eng]
• Summary: “In order to ascertain the infl uence of 
temperature upon the ripening of ‘miso,’ 5 series of samples 
were kept for fermentation at 55º, 35º, 27-32º, 25º and 15-
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25ºC respectively. The samples taken at different intervals 
were analyzed and at the same time the chemical changes 
during the steeping and boiling of the soybeans were 
determined.
 “It has been confi rmed that the fermentation at 55ºC 
proceeds most rapidly, attaining the maximum after 8-12 
days; at a lower temperature the fermentation proceeds 
more slowly, thus needing 15-25, 20-30 and 40-60 days of 
ripening at 35º, 25º and 15-25ºC respectively. The amount of 
ammoniacal nitrogen and free acid was comparatively large 
at 35ºC.
 “It has also been observed that the ripening of ‘miso’ 
is much accelerated by the enzyme action of ‘koji.’ By the 
steeping of the soybeans the increase of reducing sugars and 
free acids is noticeable and by boiling them some proteins, 
reducing and non-reducing carbohydrates are dissolved in 
water.” Address: Agricultural Chemical Lab., Tokyo Imperial 
Univ., Komaba, Tokyo.

488. Horovitz-Vlassova, L.M.; Katschanova, E.E.; 
Tkatschev, A.D. 1935. Verhalten der Fette und Oele gegen 
Luft, Licht und pfl anzliche Fermente [Behavior of fats and 
oils towards air, light, and plant enzymes]. Zeitschrift fuer 
Untersuchung der Lebensmittel 69(5):409-421. May. [20 ref. 
Ger]
• Summary: The action of air, oxygen, hydrogen peroxide, 
diffuse daylight, direct sunlight and ultraviolet light, and 
of extracts of soya- and castor-oil beans on the physical 
properties and oxidation of soya oil is investigated. Address: 
Leningrad.

489. Marrian, Guy Frederic; Beall, Desmond. 1935. The 
constitution of equol. Biochemical Journal 27(7):1586-89. 
July. [8 ref]
• Summary: “Marrian and Haslewood (1932), while 
endeavouring to isolate oestrone from a mare’s urine extract 
supplied by Schering-Kahlbaum, A.G., isolated a new 
nonoestrogenic, optically active compound of the formula 
C15H1403. It was found that two of the oxygen atoms were 
present as hydroxyl groups and since the third oxygen atom 
failed to show reactivity, even as a carbonyl group, it was 
suggested that it was present in a cyclic ether linkage.” 
Address: Dep. of Biochemistry, Univ. of Toronto [Ontario, 
Canada].

490. Yamaguchi, S. 1935. Studies on the relation between 
urease in soy-bean seedlings and the nutrient value of urea 
as a nitrogen source. J. of the Faculty of Science, Hokkaido 
Imperial Univ., Series V. Botany 4(1):47-64. July. [Eng]*
Address: Hokkaido Imp. Univ., Sapporo, Japan.

491. Bailey, L.H.; Capen, R.G.; LeClerc, J.A. 1935. The 
composition and characteristics of soybeans, soybean 
fl our, and soybean bread. Cereal Chemistry 12(5):441-472. 

Sept. Reprinted in Proceedings of the American Soybean 
Association. 1935. Aug, p. 39-43. Condensed in Soybean 
Digest. Dec. 1940. p. 4-5. [75 ref]
• Summary: Contents: Introduction. Acreage, production, 
and price of soybeans in the United States (Table II shows 
production in Manchukuo, Chosen [Korea], Japan, and the 
Dutch East Indies from 1929-1934). Uses for soybeans 
(incl. in ice cream, ice cream cones, candies, puddings, salad 
dressings, sausage fi ller). Chemical composition of soybeans. 
Processes for the removal of the bitter taste from soybeans. 
Extraction of soybean oil (by hydraulic pressure, Anderson 
expeller, or new European solvent process). Yield of oil and 
meal from soybeans. The method of analysis of soybean 
fl our. Chemical composition of soybean fl ours: Soybean fl our 
output in the United States, minerals, carbohydrates, quality 
of the protein, vitamins, lecithin and fats in soybean fl our. 
Soybean fl our in the diet: Cost of protein and fat, calcium, 
and carbohydrates in soybean fl our. The use of soybean 
fl our in baking. Effect of enzymes of soy fl our on bread: 
Digestibility of soybean bread, increased absorption claimed 
for soybean fl our, cost of soybean bread. Conclusions.
 “The most expensive food constituents are minerals, 
vitamins, proteins, and fats. Soybeans fl our is rich in all 
of these food constituents and yet relatively cheap. The 
moderate cost of soybean fl our makes it possible for people 
of small incomes to obtain the maximum of these essential 
nutritional constituents required by the body which in the 
form of other foods might be beyond their reach.”
 “The fi rst successful attempt to prepare a soybean fl our 
which would be free from the disagreeable beany taste, 
which would remain fresh almost indefi nitely (that is, not 
develop rancidity), and which would retain, practically 
unchanged, the original composition of the bean is described 
in the Berczeller patent (1924). This process consists in 
subjecting the cleaned soybeans to the action of saturated 
steam for 10 to 15 minutes. The beans are then dried, cracked 
in order to remove the hulls, and ground into fl our. Such 
fl our has a sweet, pleasant, nut-like taste (a characteristic 
of most fl ours obtained from soybeans which have been 
subjected to a special beany-taste removing treatment) and 
may be kept for many months without spoilage due to the 
development of rancidity. A later patent (1932) issued to this 
inventor consisted in subjecting soybeans (dry or soaked) 
to steam distillation (see also Berczeller, 1933). In making 
soybean fl our by this process in this country, the beans used, 
generally the yellow variety, are fi rst treated to destroy 
insects and insect eggs. The beans are then cleaned or freed 
from impurities, washed to remove the dirt, and subjected 
to the patented process. The beans are then dried and passed 
through cutting machines and the hulls are removed by 
aspirators and bolting machines. The cut beans are then 
aerated with warm air and ground in a special air-cooled 
mill, the fi ne fl our being bolted through a special bolting 
machine” (p. 446).
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 Soybean oil mills in ten U.S. states now have a total 
annual crushing capacity of about 10 million bushels (p. 
448).
 Tables show: (1) Acreage, production, and average price 
per bushel of soybeans (1932-33, for 10 leading states and 
the USA total). (2) Annual soybean production, in bushels, 
in 5 countries (USA, Manchukuo, Chosen [Korea], Japan, 
Dutch East Indies, 1929-34). (3) Chemical composition 
of soybeans (minimum, maximum, and average). (4) Fat 
and protein content of soybeans grown in 15 different 
U.S. localities. (5) Mineral content of various legumes and 
grains (air-dry basis). (6) Composition of the component 
parts of soybeans (cotyledons, embryo, seed coat). (7) 
Composition of many soybean fl ours. (8) Composition of 
high fat, press cake, and solvent-extracted soybean fl ours. 
(9) Composition of solvent-extracted soybean fl our and 
other legume fl ours (bean, pea, lentil). (10) Mineral content 
of selected foods, incl. soybean fl our. (11) Composition 
of the mineral portion of grains and other seeds. (12) The 
composition and the mineral and vitamin content of selected 
foods. (13) Composition of selected foodstuffs. (14) Retail 
cost of foods and their components [soybean fl our is by far 
the least expensive source of protein and calcium]. Formula 
and method for making soybean bread (using 20% soybean 
fl our). Formula and method for making whole wheat bread. 
(15) Composition of representative fl ours. (16) Composition 
of representative types of bread. (17) Correlation of loaf 
volume and urease content of soybean fl our used in making 
bread. Address: Food Research Div., Bureau of Chemistry 
and Soils, USDA.

492. Bruère, P.; Chevalier, J. 1935. Farine de fèves et farine 
de malt en minoterie et en boulangerie [The fl our of beans 
and the fl our of malt in fl our milling and baking]. Annales 
des Falsifi cations et des Fraudes 26(297-298):464-69. Sept/
Oct. [4 ref. Fre]
• Summary: Bean fl our contains diastatic and proteolytic 
enzymes. Wheat gluten is mentioned briefl y. Soy is not 
mentioned. Address: 1. Pharmacien Colonel; 2. Dr.

493. Longenecker, Herbert E.; Haley, D.E. 1935. Ricinus 
lipase, its nature and specifi city. J. of the American Chemical 
Society 57(11):2019-21. Nov. 9.
• Summary: Markedly different rates of hydrolysis are 
obtained when ricinus lipase from the castor beans acts 
on different oils and fats. The rate of hydrolysis of the oils 
and fats investigated, in descending order, was as follows: 
peanut, castor, corn, cottonseed, soybean, rapeseed, olive, 
linseed, neat’s foot, peach kernel, coconut, whale, fi sh, and 
sperm (p. 2021). The existence of this lipolytic principle of 
the castor bean (Ricinus communis) was fi rst proved in 1890, 
almost simultaneously by Green and Sigmund. Address: 
Lab. of the Dep. of Agricultural and Biological Chemistry, 
Pennsylvania State College.

494. Chailakhyan, M.K.; Aleksandrovskaya, V.K. 1935. 
[The nature of the photoperiodic after effect and the effect 
of length of day on the activity of the oxidizing enzymes]. 
Comptes Rendus de l’Academie des Sciences de l’URSS 
/ Doklady Akademii Nauk SSSR 2:161-64. (Chem. Abst. 
29:5876). [Rus]*

495. Novotel’nov, N.V. 1935. [Use of soybeans in 
confectionery. III. Soybean enzymes and their activity]. 
Trudy Nauchno-Issledovatel’skogo Instituta Pishchevoi 
Promyshlennosti (Proceedings of the Institute for Scientifi c 
Research in the Food Industry, Leningrad) 2(2):34-40. 
(Chem. Abst. 30:5674). [Rus]*
• Summary: Soybean milk must be pasteurized at 80ºC for 
15 minutes to inactivate its oxidase, protease and urease 
enzymes. Tests did not reveal the presence of any lipase. At 
the usual acidity, soymilk may be kept for several days, but 
not longer because of bacterial spoilage.

496. Novotel’nov, N.V. 1935. [Use of soybeans in 
confectionery. 3. Soybean enzymes and their activity]. 
Trudy Nauchno-Issledovatel’skogo Instituta Pishchevoi 
Promyshlennosti (Proceedings of the Institute for Scientifi c 
Research in the Food Industry, Leningrad) 2(2):34-40. 
(Chem. Abst. 30:5674). [Rus]*

497. Basu, Kali Pada; Mukherjee, Satiprasad. 1936. Enzymic 
digestibility of pulses: Action of salivary and pancreatic 
amylase and of the proteolytic enzymes pepsin and trypsin. 
Indian J. of Medical Research 23(3):827-30. Jan. (Chem. 
Abst. 30:2997). [4 ref]
• Summary: Pulses are a basic ingredient in the daily diet 
in India. “For vegetarians, they form the chief source of 
proteins.” The food value of pulses depends in part on the 
rate of their digestibility. This paper contains the results of 
in vitro experiments on the digestibility of the most common 
pulses: “Green gram (Phaseolus mungo), lentil (Lens 
esculenta), peas (Pisum arvense), gram [chickpea] (Cicer 
arietinum), and also of two varieties of soya bean, the black 
and the white.” The soya beans “were kindly supplied by the 
Economic Botanist to the Government of Bengal.”
 Table 1 shows the “variation in the digestibility of six 
different pulses, plus non-polished and polished rice, by the 
proteolytic enzymes, pepsin and trypsin at temperature 40ºC. 
and at pH 2 and pH 8.5 respectively during 1 or 3 hours. The 
digestibility of the two soya bean types was about average.
 Table 2 shows the “variation in the digestibility of 
different pulses by the salivary as well as the pancreatic 
amylases” during 4, 8, or 15 minutes.
 “Discussion: The pulse proteins, it will be seen, 
are more readily hydrolysed by trypsin than by pepsin. 
Towards pepsin, gram is the least and lentil the most readily 
digestible, whereas green gram and lentil are the least and 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   172

© Copyright Soyinfo Center 2021

most digstible respectively in case of tryptic digestion.”
 “The rate of digestibility of soya bean proteins is of the 
same order as that of the pulses studied. Our investigations 
show that soya bean contains a very high percentage of 
proteins, 46.10 per cent... Thus a more extensive use of the 
soya bean as a food-stuff, especially by the adult people 
in this country, can be recommended. The nutritive value 
of the soya bean is under investigation in this laboratory.” 
Address: 1. D.Sc. (Dacca), Ph.D. (Munich); 2. M.Sc. Both: 
Biochemical Section, Chemical Laboratories, Dacca Univ. 
[Dacca, British India].

498. Mogi, Masatoshi. 1936. Miso jôzô ni kansuru saikin 
no kenkyû. II. [Studies on the microorganisms in the 
manufacture of “miso.” II.]. Nippon Nogeikagaku Kaishi (J. 
of the Agricultural Chemical Society of Japan) 12(5):367-
77. May. English-language summary in Bulletin of the 
Agricultural Chemical Society of Japan 12(5):54-55, bound 
at the front of Nippon Nogei Kagaku Kaishi. [1 ref. Jap; eng]
• Summary: The soluble breakdown products of starch and 
protein in miso may be produced equally well by bacteria 
or by koji molds. Three experiments were made using the 
aerobic bacteria isolated from miso: (1) Diastatic and starch 
liquefying power. (2) Liquefying power of gelatine (all the 
bacteria liquefy gelatine). (3) Liquefying power of “Tofu” 
(The degrees of liquifi cation are not always parallel to the 
liquefying power of gelatine). Address: Nôgakushi, Brewing 
Laboratory, Noda Shoyu Co. Ltd., Noda-machi, Chiba-ken, 
Japan.

499. Kuehl, Hugo. 1936. Verfahren zur Gewinnung 
lezithinhaltiger, oxydasefreier Oelkuchen [Process for 
obtaining oilseed cake that contains lecithin and is free of 
oxidase]. German Patent 665,873. June 10. 2 p. Issued 6 Oct. 
1938. [Ger]
• Summary: Note 1. Soy is mentioned only once in this 
patent in the form “zerkleinerten Sojabohnen” (crushed 
soybeans). However the word lecithin appears eleven times 
spelled with a “z”–as Lezithin, lezithinhaltiger, etc.
 Note 2. An oxidase is an enzyme that catalyzes an 
oxidation-reduction reaction, especially one involving 
dioxygen (O2) as the electron acceptor. Address: PhD, 
Zehlendorf, Berlin.

500. Breedlove, L.B. 1936. Soy bean–The magic plant: 
Source of manifold foods for man, woman, and child. Article 
IX. Chicago J. of Commerce and La Salle Street Journal. 
June 20. p. 11.
• Summary: Contents: Introduction. Minerals in soy bean 
fl our. The lecithin content [of soy bean fl our]. Vitamins in 
soy bean fl our. Use of soy fl our in baking.
 Table I shows the “Composition of selected foodstuffs.” 
Soy bean fl our (low fat) contains 47.6% protein and the high-
fat four contains 40.3% protein, much more than any other 

usual American foods. Cheese contains 22.8%, eggs 14.8%, 
dried beans 22.5%, and round steak 20.5%.
 Table II shows the “Mineral content of selected foods.” 
Soy bean fl our is very high in ash (minerals), containing 
7.70%, compared with 0.4% in rice, 0.70% in milk, and 
1.00% in eggs.
 Table III shows the composition of six types of bread, 
three of which are fortifi ed with 20% soy bean fl our. White 
bread (made with unfortifi ed white wheat fl our) contains 
8.21% protein on an “as is” basis (36.83% moisture). Whole 
wheat bread contains 8.73% protein, but whole wheat soy 
bread (made with 20% soy bean fl our and 80% whole wheat 
fl our) contains 12.28% protein, or 40.6% more protein 
than whole wheat bread. A recipe for making this bread is 
given. The enzymes in soy bean fl our accelerate the bread 
fermentation. Address: Staff member, Chicago Journal of 
Commerce.

501. Teller, George L. 1936. Evidence concerning two types 
of plant diastase. J. of Biological Chemistry 114(2):425-30. 
June. [1 ref]
• Summary: The diastatic activity of soybean cotyledons (not 
dried) is 12, and of the seed coat and leaves is 50. Results 
indicate the presence of two amylases in soybeans and show 
that soybean amylase is a better sugar-former than any other 
amylase studied except for the enzyme of dried sweet potato. 
Address: The Columbus Laboratories, Inc., Chicago.

502. Yoshinaga, Toshio. 1936. Spaltung des lecithins: 
Abtrennung des Cholins aus dem Lecithin durch 
Takadiastase [Cleavage of lecithin: separation of choline 
from lecithin by Takadiastase]. J. of Biochemistry (Tokyo) 
24(1):21-30. July. [4 ref. Ger]
Address: Biochemical Institute, Kumamoto Medical 
Academy (Aus dem Biochemischen Iustitut der 
Medizinischen Akademie Kumamoto. Vorstand: Prof. Dr. S 
Kato).

503. Ramsbottom, J. 1936. The uses of fungi. British 
Association for the Advancement of Science, Annual Report. 
Sept. 9-16. p. 189-218. See p. 206-08, 212. 106th year.
• Summary: This was an address to Section K (Botany) of 
the British Association for the Advancement of Science at 
Blackpool, Sept. 10, 1936. Discusses: Koumiss (effervescent 
drink), Egyptian Leben, Arrack, Japanese koji, shoyu, tamari, 
and miso, fermented tofu.
 “There is a wide range of oriental foods produced by 
fermentation with Aspergillus. Chinese curd, To-fu, is made 
from soy-bean milk fermented with mould and ripened 
in brine. The curd is cut into squares which soon become 
covered with fungus. They are then placed in brine for 
further ripening. The curd is canned as white or red squares 
in a salty liquid.”
 In Japan, four large industries are built on the use of 
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Aspergillus oryzae. Their approximate total yearly output 
is as follows: Saké (rice wine) 812,000 kiloliters, shoyu 
(soy sauce) 902,000 kiloliters, miso (soy cheese) 1,690,000 
kilograms, and shocho (distilled alcoholic liquor) [sic, 
shochu or shôchû, cheap spirits] 39,700 kiloliters. The annual 
value of all the fermentation industries is approximately 
£40,000,000.
 “Molds of the genus Penicillium play a large part in 
the ripening of the Camembert-Brie, and the Roquefort-
Gorgonzola-Stilton series of cheeses. Milk is fi rst coagulated 
with rennet or dried calf-stomach linings.” Also: Mycorrhiza, 
Takadiastase, production of glycerin and yeasts in Germany 
during World War I. Address: O.B.E., President of the 
Botany Section.

504. LeClerc, J.A.; Bailey, L.H. 1936. Soybeans and 
soybean fl our and the effect of storage conditions upon the 
composition of soybeans. Proceedings of the American 
Soybean Association p. 16-20. 16th annual meeting. Held 
14-16 Sept. in Iowa.
• Summary: “In a paper read before the Soybean Association 
last year, we made the statement that soybeans have for 
centuries been the ‘staff of life’ of millions of Orientals. 
Soybeans have been their chief source of protein and a large 
source of minerals and vitamins. We also stated that in this 
country up to now soybeans have played a very insignifi cant 
role in human nutrition; that the production of soybeans 
in the United States amounts to less than 7% of the world 
production, whereas we produce 75% of the world corn 
crop and 20% of the world wheat; that the principal centers 
of soybean production in this country are Illinois, Indiana, 
Missouri, North Carolina, and Iowa, the fi rst three alone 
producing 70% of the total seed crop; that the composition 
of soybeans varies largely with the locality where they are 
grown; that the fat content may be as low as 13% and as 
high as 24%; that the protein may range from 30 to 47% and 
that as a rule beans with high fat are low in protein. We also 
described various methods of processing soybeans in order to 
remove the objectionable beany taste.”
 “Most of the foods consumed by Americans are low in 
minerals and in vitamins. Such foods furnish more than 70% 
of the average American intake of 3,000 calories per capita 
per day, leaving less than 30% of our calories to be supplied 
by the so-called protective foods. Sherman claims that at 
least one-half of our caloric intake should consist of fruits, 
green vegetables, eggs, and dairy products. Hence soybean 
fl our, being rich in minerals, rich in high quality protein, 
rich in fat, and rich in vitamins, might well be considered 
among the protective foods and given its proper place in the 
American diet.
 “As compared with about 30 other commonly used 
foods (cereals and cereal products, legumes, green 
vegetables, potatoes, fruits, milk, butter, eggs, cheese, sugar, 
lard, meats and nuts) soybean fl our is richer in protein as 

well as in minerals. It is richer in fat than any of these foods 
except cheese, nuts, smoked ham, butter and lard, and it is 
also rich in vitamins. Soybean fl our, in other words, is rich in 
the most expensive food constituents.
 “At prices prevailing last year, corn meal, potatoes and 
cabbage were the only foods cheaper than soybean fl our. 
One could buy, for example, the following amounts of food 
constituents for 10 cents:
 “Minerals: 35-50 grams in soybean fl our, 14 grams in 
corn meal, 5 grams in milk, 2 grams in round steak, and less 
than 1 gram in pecans. Lard and sugar furnished none.
 “Calcium: 2.5 grams in soybeans, 1.8 grams in dried 
beans or cheese, 0.8 gram in milk, 0.5 gram in spinach, 0.2 
gram in unbolted corn meal, and 0.15 gram in white fl our.
 “Protein: 350-500 grams in soybeans, 200 grams in 
dried beans, 135 grams in oatmeal, 63 grams in rice, 31 
grams in potatoes, 16 grams in peanuts, and 8 grams in 
pecans.
 In the second half of this paper, the authors present “the 
results of recent research to determine the changes which 
take place in soybeans stored under different conditions. This 
investigation was undertaken for the purpose of studying 
the changes in the content of lecithin, sugars, soluble 
nitrogenous compounds and in the urease activity, but 
principally to note the behavior of the lecithin. Until recently 
lecithin has been obtained chiefl y from egg yolk. Today, the 
chief source of this lipoid is soybean oil.
 “For this study the soybeans used (mammoth yellows 
[Mammoth Yellows]) were those under observation by 
Davidson and Morse, of the Bureau of Plant Industry. These 
beans were stored in sealed containers at fi ve different 
temperatures ranging from 14-87º F, for more than one year. 
The moisture content of two lots of the beans at the time of 
storage was 6.4 and 18.6% respectively. Two other lots of 
beans with moisture content of 7.4 and 14.2% respectively, 
were stored for two years in sealed tins and also in cotton 
bags. These were kept at room temperature.
 “Our results (see Table I) indicate that mammoth yellow 
beans” should be stored with a moisture content of 14.2% 
or less, in a well-aerated place (or in bags) at ambient 
temperature (the lower the better). Address: Food Research 
Div., Bureau of Chemistry and Soils, USDA.

505. Frey, Charles N.; Schultz, A.S.; Light, R.F. 1936. 
The effect of active soybean on vitamin A. Industrial and 
Engineering Chemistry 28(11):1254. Nov.
• Summary: Note 1. In 1934 Haas and Bohn patented a 
natural method for bleaching wheat fl our by using enzyme-
active soy fl our; the enzyme in the soy fl our (later named 
lipoxidase) oxidized all carotene in the wheat fl our, thereby 
bleaching it.
 Frey and co-workers found shortly afterward, in this 
paper, that the bleaching of fl our by this method resulted in 
the total destruction of the vitamin A present, and at least 
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99% of the vitamin A present in cod liver oil.
 Note 2. The word “lipoxidase” is not mentioned. Neither 
in the term “enzyme-active.” Address: The Fleischmann 
Labs., New York, NY.

506. Venkatasubban, A.; Karnad, R.; Dastur, N.N. 1936. 
Urease activity of germinated seeds. Proceedings of the 
Indian Academy of Sciences. Section B 4:370-75. Nov. *
• Summary: Section B is the Proceedings of the Plant 
Sciences Division of the Society. The Society publishes 
many titles, and they are identifi ed by alphabetical section 
numbers.
 “(From the Department of Biochemistry, Indian Institute 
of Science, Bangalore.) Received September 12, 1936... The 
investigation reported in this paper was carried out with two 
varieties of soya bean (Glycine hispida, Sieb and Zucc),...”

507. Prokoshev, S.M.; Babichev, I.A. 1936. The specifi city of 
protease in seeds and sprouts of a number of crops. Trudy po 
Prikladnoi Botanike, Genetike i Selektsii (Bulletin of Applied 
Botany, Genetics and Plant Breeding, Leningrad) No. 14. p. 
79-96. Series 3. (Chem. Abst. 31:5822). [26 ref]
• Summary: Various activators and inhibitors of proteolysis, 
which have specifi c action on representative proteolytic 
complexes, were investigated. Hydrocyanic acid and 
cysteine activated the proteolysis of soy-bean sprouts. 
Monoiodoacetic strongly inhibited proteolysis in both the 
dormant seed and sprouts of soybeans.
 Note: This volume was sent to the printer in Dec. 1936. 
The USDA National Agricultural Library received this 
volume on 6 April 1937 and the University of California 
biology library on 27 April 1937.
 Note: This is the earliest document seen (Dec. 2020) that 
contains the word “cysteine” (spelled that way) in connection 
with soy.

508. Shioiri, Eiji. 1936. [The enzymatic studies of miso, 
amylase of miso]. Kanagawa Ko-Shi 6:3-. [Jap]*

509. Stakheeva-Kaverzneva, E.D.; Oleinikova, E.I. 
1936. Proteolytic enzymes of the soybean. Biokhimiya 
(Biochemistry, Moscow) 1:321-29. (Chem. Abst. 31:7447). 
[Rus]*

510. Wang, Tiao-Hsin; Ni, Sung-Mou. 1936. Chemical 
studies on the manufacture of soy bean sauce by the 
Kwantou process. Hua Hsueh Kung Ch’eng (J. of Chemical 
Engineering, Tientsin) 3:284-96. [20 ref. Eng]
• Summary: Based on a thesis presented by Mr. Ni to 
the Faculty of Fukien [Fujian] Christian University in 
partial fulfi llment of BA degree, January 1936. Because 
the importance of soy sauce, both economically and in 
the human diet, many scientifi c studies on its method of 
production have been carried out in recent years, in both 

Japan and China. “However the major amount of research 
on soy bean sauce was confi ned to the fi nding of means 
by which time for fermentation might be shortened, since 
either by the original Chinese of by the Japanese methods 
the time required to carry out fermentation was about 1 year. 
As a result of these efforts, about 120 new modifi cations on 
the process have been proposed and 110 of them patented. 
A critical study made by Togano (1931-34) on these 
modifi cations revealed that nearly all of them have but little 
practical value. The one that deserves special mention is 
Togano’s process which has been widely used in Japan and 
which is recently introduced to China under the name of 
‘Y-type’ process.”
 “The Kwantou process of soy beans sauce manufacture 
uses soy bean alone as its raw material and carries out 
the fermentation at room temperature for not more than 3 
months, yielding a product of high quality and of a fl avor 
superior to that obtained by Togano’s method. In spite of all 
these superiorities, the Kwantou process is little known and it 
has not received the attention it deserves.”
 In the fi rst stage of manufacture using the Kwantou 
process (the preparation of koji), the main changes are 
hydrolysis of the protein and carbohydrate of the bean meal 
by molds. The subsequent washing and soaking of the koji 
(unique to the Kwantou process) results in the removal of 
mold mycelia which would, if retained, give an unpleasant 
fl avor to the sauce. The loss of enzymes is regained in the 
second fermentation. In the fi nal fermentation, when the 
koji is mixed with common salt (NaCl) in wooden vats, 
further protein and carbohydrate decomposition occurs. 
Concentration of raw soy bean sauce by heating was 
accompanied by chemical changes which will be of much 
interest for further study. The fat constituent of soya beans 
has no important role in the processes of manufacture. 
Address: Dep. of Chemistry, Fukien [Fujian] Christian Univ., 
China.

511. Granick, Sam. 1937. Urease distribution in plants: 
General methods. Plant Physiology 12(2):471-86. April. 
(Chem. Abst. 26: 8603). [30 ref]
• Summary: This is the fi rst of three papers on urease 
distribution in jack beans (Canavalia ensiformis) and soy 
beans (Soja max). These two plants are the richest in their 
content of this enzyme. Two methods of determining urease 
are described–a histological method and a quantitative 
method. For more details, see the author’s thesis. Address: 
Newcombe Fellow in Plant Physiology, Univ. of Michigan.

512. Murakami, R. 1937. [Infl uence of monochromatic light 
on the action of soy urease. II]. Nippon Nogeikagaku Kaishi 
(J. of the Agricultural Chemical Society of Japan) 13(6):439-
43. June. (Chem. Abst. 32:1723). [1 ref. Jap]

513. Echevin, Robert; Brunel, Arthur. 1937. Physiologie 
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végétal: Uréides et urée libre, dégradation des purines chez 
le Soja hispida Mnch. [Plant physiology: Ureides and free 
urea, degradation of purines in Soja hispida Mnch.]. Comptes 
Rendus des Seances de l’Academie des Sciences (Paris) 
205:294-96. July 26. (Chem. Abst. 31:7910). [Fre]
• Summary: Urea was isolated from higher plants by 
R. Fosse in 1916. A table (p. 295) shows the changing 
composition of pure cultures of soya in distilled water–one 
in darkness, one in light. Page 296 (last line) mentions soy 
sprouts les germinations de Soja.

514. Revista de Agricultura (Cuba). 1937. El valor 
alimenticio e industrial del frijol soya [The food and 
industrial value of the soybean]. 20(7):30-36. July. 
Adapted from a publication by the New Jersey Agricultural 
Experiment Station. [Spa]
• Summary: Contents: Introduction. Soybean oil and its 
constituents. Soybean phosphatides. Whole soy fl our. 
Commercial enzymes. Conclusions.
 A table shows the composition of the soybean (in terms 
of the three constituents of most value to industry): Oil 20%, 
phosphatides 2%, protein 40%. The Ford Motor Co. is now 
using soya oil extensively.
 Note: This is the earliest Spanish-language document 
seen (Feb. 2016) that mentions lecithin in connection with 
soybeans.

515. Monaghan-Watts, Betty. 1937. Whipping ability of 
soybean proteins. Industrial and Engineering Chemistry 
29(9):1009-11. Sept. [11 ref]
• Summary: “Solvent-extracted soybean fl our dissolved in 
water whips to a stiff white foam greatly resembling egg 
white. The material whips best in concentrations of 7 to 8 per 
cent, and at pH values far removed from its isoelectric point 
of pH 4.1. Salt increases the whipping ability.
 “The soy fl ours on the market at present do not show 
this foaming ability, either because they have not been 
solvent-extracted, or because the proteins have been 
denatured by treatment designed to rid them of their raw 
bean fl avor. A method is here presented for removing the 
objectionable fl avor without denaturing the proteins.
 “It is suggested that a soy product of the type described 
could be utilized to replace egg white in many culinary 
operations.”
 “The isoelectric point of the mixed soy proteins in 
acetate buffers... was found to be at approximately pH 4.1... 
The foaming ability is least at the isoelectric point of the soy 
proteins, increasing both above and below this pH.”
 “Effect of salt: Sodium chloride markedly improves 
the whipping ability (8 minutes) of the soy proteins in 
concentrations of up to 2 per cent.”
 “Possible uses of soy whips. As a foaming agent, 
extracted soy fl our has a number of advantages over egg 
white: (a) It is extremely cheap. (b) It keeps indefi nitely and 

can be transported and handled easily and inexpensively. 
(c) It can be more easily standardized. (d) Whereas egg 
albumen is already diluted almost to its optimum whipping 
concentration, soy fl our is in a very concentrated form, so 
that it may be whipped with any of a number of liquids (skim 
milk, fruit juices, meat extracts, etc.), thus greatly increasing 
its possible usefulness in recipe combinations.”
 “It is doubtful whether soy foams can take the place of 
whipped egg white in baked dishes.”
 Note 1. No mention is made in this article of enzyme 
modifi cation of soy proteins to make whipping agents.
 Note 2. This is the earliest English-language document 
seen (Nov. 2012) that uses the term “raw bean fl avor” to 
refer to off fl avors in soybeans.
 Note 3. This is the earliest document seen (Dec. 2015) 
about the whipping ability of soybean proteins, or the use 
of soy proteins as whipping agents, a concept that later 
led to several major products from The Glidden Company 
(starting in 1939 with Albusoy), Soy Bean Products Co., then 
Borden’s Soy Processing Co. (starting in about 1942 with 
Soyco), and Gunther Products (starting in 1949 with Gunther 
Soy Albumen). Address: Univ. of California, Berkeley.

516. Woodruff, Sybil. 1937. Edible varieties of soybeans. 
Proceedings of the American Soybean Association p. 19-22. 
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: Contents: Introduction. Nutritive value of 
soybeans: Green soybeans, mature soybeans. Methods of 
testing edible qualities of soybeans. Varieties chosen for food 
use (from 1934-1936). Preserving green soybeans.
 “Those which were known to have been already in use 
as food in the Orient at the time their seeds were introduced 
into the United States have been called ‘vegetable’ or 
edible varieties to distinguish them from soybeans planted 
for forage or industrial purposes. In the home economics 
laboratories of the University of Illinois, where the food 
uses of soybeans are being studied, some 467 varieties and 
selections have been tested... Selections have been made in 
this work entirely on the basis of palatability and fl avor... 
Soybeans in a mixed diet are a good source of calcium and 
iron whether they are compared with other legumes or with 
other plants which are generally classed as being rich in 
these two important elements.
 “Vegetable soybeans have two potential functions in 
the United States, one to increase the variety in the list of 
vegetables by adding one in the early fall when green ones 
are not numerous. In the second place, mature soybeans 
could be used to increase substantially the protein and 
calories of diets at a low income level and are in fact already 
used to some extent for this purpose...
 “Due to the presence of only a trace of starch, if any, 
soybeans and soybean fl our were, in the days before the use 
of insulin treatment, frequently referred to as a diabetic food. 
However, mature soybeans contain about 30 per cent of 
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total carbohydrates of which, it has been found, about two-
fi fths can be utilized by the animal body. They should not, 
therefore, be looked upon as a carbohydrate-free food.”
 Concerning shelling and cooking: “The green beans in 
the pods were covered with boiling water and allowed to 
stand two minutes to facilitate shelling.” The shelled beans 
were boiled for 9 minutes in slightly salted water, then they 
were drained and tasted while hot and again after they had 
cooled. A skilled laboratory assistant cold shell a pound 
(weighed in the pods) of a good vegetable variety in 9 to 12 
minutes... “Mature beans were soaked over night, drained, 
and boiled in fresh, slightly salted water for 1¼ hours. They 
were also tasted both hot and cold. Six varieties out of 467 
tested were rated ‘very good.’ Named varieties include Giant 
Green (very early, ready before Aug. 26), Illini, Funk’s 
Delicious [Funk Delicious], Sousei, and Higan (the last three 
being late, best used by Sept. 11-21).
 “Of the three methods of preservation which have 
been tried in this laboratory, freezing has given greatest 
success. It is not wholly impractical to consider this method 
of preserving in view of its increased use in the food trades 
as well as its rising popularity among farm people who 
have access to freezer storage lockers. After several months 
of storage at freezing temperatures, green soybeans have 
been found still to have their original good color, fl avor, 
and texture. In preparation for freezing, the shelled beans 
were precooked for one-half minute at boiling temperature 
in order to halt destructive, enzymic activities. They were 
packed in paraffi ned and cardboard containers and frozen 
at -20ºF. and stored at 0ºF. There was no advantage in still 
lower temperatures and future work should show whether 
freezing temperatures les cold than this are within reason.
 “Canning with a steam pressure of 10 pounds for 30 
minutes accomplished sterilization of shelled green soybeans 
but the vegetable lost its original green color and good fl avor. 
Drying was no more successful than canning though methods 
were not explored to their fullest extent.” Address: Dep. of 
Home Economics, Univ. of Illinois, Urbana.

517. D.H.K. [Killeffer, D.H.]. 1937. Meringue from soy 
beans. Scientifi c American 157:287. Nov.
• Summary: “When soy-bean fl our which has been 
completely freed of oil by solvent extraction is dissolved 
in water, the resulting solution can be whipped into a stiff 
white foam greatly resembling egg white... The whipping 
quality of soy meal is destroyed by the presence of fats and 
by the treatments used in the past to eliminate its raw bean 
fl avor. Complete removal of the fat or oil by ethyl ether or 
petroleum ether and defl avoring by heating in a vacuum 
to 130 degrees, Centigrade, leaves the meal with a high 
whipping characteristic. Advantages of the extracted soy 
meal over egg white are its cheapness, its keeping qualities, 
its ease of standardization, and its high concentration as 
compared with egg white, so that it may be whipped with 

many liquids. Its use is suggested in frozen desserts made 
in the electric refrigerator, with gelatin and cooked starch in 
whips, sponges, and molded desserts, and with cooked sugar 
in confectionery. Replacing egg white in baked dishes which 
depend upon the ease of coagulation of egg protein seems 
yet doubtful until new methods for using the soy protein are 
developed.”
 Note: The source of this information is an article titled 
“Whipping ability of soybean proteins” by Betty Monaghan-
Watts in the Sept. 1937 issue of Industrial and Engineering 
Chemistry (p. 1009-11). No mention is made in either article 
of the use of enzymes in this process to make a modifi ed soy 
protein. Address: Chemical Engineer.

518. Hibbard, Aubrey D. 1937. Photoperiodism and enzyme 
activity in the soybean plant. PhD thesis, University of 
Missouri. 48 p. In: Doctoral Dissertations Accepted by 
American Universities, 1937. Also published as Missouri 
Agric. Exp. Station, Research Bulletin No. 271. Dec. 1937. 
48 p. [49 ref]
• Summary: “The object of this investigation was to 
determine the activity of some common oxidizing and 
hydrolyzing enzymes in a typical short-day [soybean] 
plant growing under the conditions of long and short 
photoperiods.”
 “Changes in the activity of the enzymes, catalase, 
peroxidase, invertase, amylase, and reductase were followed 
in soybean (variety Biloxi) plants when grown under a 
7-hour day (favorable to reproductive growth) and a 14-
hour day (favorable to vegetative growth) from germination 
until the plants under the shorter light period had produced 
fl owers.
 “The activities of most of the enzymes studied were 
depressed in the beginning under the short-day treatment. 
Later, there was an increase under this treatment which 
continued as long as the plants were exposed to day-light 
periods of different lengths.”
 In the leaves of short-day soybean plants, the catalase 
activity is fi rst inhibited. It begins to increase about the tenth 
day, becomes equal to the long-day plants near the 18th day, 
and is increasingly greater thereafter. Catalase activity in the 
tip of the short-day plant is inhibited from the fi rst.
 Peroxidase is more active in both the tips and the leaves 
of the short-day plants. The difference, while small at fi rst, 
steadily increases as the treatments are continued.
 Invertase shows a tendency to increase in the short-day 
plants similar to the trend exhibited by peroxidase. In the 
soybean plant amylase is unaffected by the lengths of the 
photoperiod used in this study.
 Reductase was partially inhibited by the short-day, 
but showed no defi nite change as the plants responded to 
photoperiod. Address: Univ. of Missouri, Columbia, MO.

519. Hibbard, A.D. 1937. Photoperiodism and enzyme 
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activity in the soybean plant. Missouri Agric. Exp. Station, 
Research Bulletin No. 271. 48 p. [49 ref]
• Summary: This Research Bulletin is identical to his PhD 
these of the same year and title. Address: Univ. of Missouri, 
Columbia, MO.

520. Sumner, J.G. 1937. [Antiurease]. Ergebnisse der 
Enzymforschung 6:201-08. (Chem. Abst. 31:6262). *

521. Bhagvat, Kamala. 1937. Studies in the proteins of 
Indian foodstuffs: Part X. ‘In vitro’ digestions of the 
globulins from aconite bean (P. aconitifolius, Jacq.) and 
bengal gram (Cicer arietinium, Linn.). J. of Indian Institute 
of Science 19A(Part VIII):67-73.
• Summary: Globulins (proteins) of the aconite bean and 
Bengal gram [chick pea] were digested in two test tubes by 
enzyme solutions of trypsin and pepsin. These globulins 
were digested much more quickly by rapidly by pepsin than 
by trypsin. Trypsin digested casein much more rapidly than it 
digested either globulin.
 Note 1. This paper shows that even before the actual 
discovery of trypsin inhibitors there was some evidence that 
certain plant proteins were digested by pancreatic enzymes at 
a slower rate than were animal proteins like casein.
 Note: This is the earliest English-language document 
seen (June 2008) that uses the term “Bengal gram” to 
refer to the chick pea (Cicer arietinum). Address: Dep. of 
Biochemistry, Indian Inst. of Science, India.

522. Giri, Kramadhati Venkata. 1937. Über 
Pfl anzenphosphatasen. I. Die phosphatase gekeimter 
sojabohnen (Glycine hispida) [Vegetable phosphatases. I. 
The phosphatase of sprouted soybeans]. Hoppe-Seyler’s 
Zeitschrift fuer Physiologische Chemie 245(5&6):185-96. 
(Chem. Abst. 31:4348). [18 ref. Ger]
• Summary: A highly active phosphatase enzyme was 
extracted from sprouted soybeans that had been dried and 
ground to a powder. The water extract was then purifi ed. 
Details of the extraction and purifi cation are given.
 Note: This is the earliest document seen (Sept. 2010) 
that mentions the “Indian Institute of Science” (Bangalore, 
founded in 1909) in connection with the soyabean. Address: 
Dep. of Biochemistry, Indian Inst. of Science, Bangalore.

523. Granick, Sam. 1938. Urease distribution in Soja max. 
Plant Physiology 13(1):29-54. Jan. (Chem. Abst. 32:8473). 
Based on his 1936 PhD thesis, Univ. of Michigan. [26 ref]
• Summary: The author used histological and quantitative 
methods to determine the urease content of various parts 
of the soybean plant: cotyledons of the germinating seed 
(which had by far the highest urease content), radicle, root, 
hypocotyl, stem, leaves, fl ower and fruit, and the whole 
plant. “The activity of the enzyme is expressed in U.U., a 
urease unit, which is the quantity of urease that will produce 

1 mg. of ammonium per minute when acting upon urea 
under the conditions employed in the analyses... The plants 
grown in the greenhouse at Ann Arbor were three feet tall at 
maturity and rarely branched.”
 The “changes observed in urease content of the plant 
are due primarily to the changes in urease content of the 
parenchyma cells... There is rapid synthesis of urease in 
actively dividing cells. Synthesis continues during the stage 
of cell elongation, at the end of which period the urease 
content of the cell reaches a maximum,” and then begins to 
decrease to a certain level. Changes in lipase and protease 
activities do not follow changes in urease activity. Address: 
Dep. of Botany, Univ. of Michigan, Ann Arbor.

524. Read, J.W.; Haas, L.W. 1938. Studies on the baking 
quality of fl our as affected by certain enzyme actions. V. 
Further studies concerning potassium bromate and enzyme 
activity. Cereal Chemistry 15(1):59-68. Jan. [11 ref]
• Summary: This article gave the fi rst indication of a 
protease inhibitor in plants, and the fi rst indication that 
this inhibitor was or resembled a protein. In discussing the 
effects of an aqueous extract of soya bean fl our on gelatin 
proteolysis, the authors state: “The soya bean contains a very 
potent fat peroxidizing enzyme which is water soluble. Some 
liquefaction tests were made with a 10% extract of soya bean 
fl our to ascertain if such an extract contained any factor or 
factors which might affect the activity of several proteases... 
Trypsin appeared to be the most affected.”
 In the section title “Bromate and diastasis,” Table 7 
shows the “Saccharogenic activity as infl uenced by the 
bromate and persulfate of potassium.” The dosage of 
potassium bromate ranged from 0.2 mg per 5 gm of wheat 
fl our to 4.0 mg. Bromate was shown to increase diastasis.
 “Summary:... Bromate and persulphate of potassium, 
when present in suitable amounts, promoted saccharogenic 
activity.
 “An aqueous extract of soya bean contained some factor 
or factors which repressed the activity of trypsin, pepsin 
and the protease of Taka diastase, but did not inhibit the 
activity of papain and bromelin. Like trypsin and pepsin the 
proteinase of malt was also repressed.”
 Note 1. Haas did pioneering research in both trypsin 
inhibitors and lipoxygenases in soybeans. This is the earliest 
document seen (Jan. 2021) that discusses a protease inhibitor 
or a trypsin inhibitor in soya beans.
 Note 2. This is the earliest document seen (Feb. 2019) 
that mentions potassium sorbate as a dough improver in 
connection with the addition of soya bean fl our in baking.
 Note 3. This is the earliest document seen (Jan. 2019) 
that mentions potassium bromate as a dough improver in 
connection with the addition of soya bean fl our in baking. 
Address: The W.E. Long Company, Chicago, Illinois.

525. Times (London). 1938. Drawback on soya beans. March 
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7. p. 20, col. 5.
• Summary: This Order further amends “the scheme in 
respect of soya beans used in the manufacture of soya bean 
fl our. The Order comes into operation to-day. Its effect is to 
extend the drawback to fl ours to which in manufacture it is 
the practice to add a limited quantity of bleaching materials 
[enzyme-active soya fl our]. The object is to assist British 
manufacturers to compete in certain overseas markets where 
whiteness of the fl our is a factor of increasing importance in 
sales.”

526. Teller, George L. 1938. Plant diastase in evidence as 
to the formation and structure of starch granules. Plant 
Physiology 13(2):227-40. April. [3 ref]
• Summary: “Soy bean material was examined under 
many conditions. In all stages the fl our type of diastase 
predominated in the cotyledons. The bran type was present 
in the skin. This was most readily observed in the immature 
beans. The bran type was also found in the pods and leaves.”
 Note: Soy is mentioned only once in this article, at 
the top of p. 229. Address: The Columbus Laboratories, 
Chicago, Illinois.

527. Tokuoka, Y. 1938. [On koji amylase. X. Effect of koji 
materials on production of alpha and beta amylases and 
maltase]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 14(7):829-38. July (Chem. Abst. 
33:3497). [4 ref. Jap]
• Summary: Also discusses Taka-diastase.

528. Tokuoka, Y. 1938. Koji amiraaze ni tsuite. XI. [On 
koji amylase. XI. Effect of koji materials on production of 
amylases and maltase]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 14(7):839-42. July 
(Chem. Abst. 33:3497). [2 ref. Jap]
• Summary: Also discusses Taka-diastase.

529. Andrews, W.B. 1938. The response of soybeans to 
sources of nitrogen in the fi eld. J. of the American Society of 
Agronomy 30(9):779-86. Sept. [14 ref]
• Summary: “Summary and Conclusions: There are ten 
numbered conclusions, starting with: The response of 
soybeans to sources of nitrogen was determined in the fi eld 
with inoculated and uninoculated Biloxi soybeans on limed 
and unlimed soil. Yields and nitrogen determinations were 
made. The yields and nitrogen content data indicate that the 
production of carbohydrates was at a high level. The data 
may be summarized as follows:
 “1. Nitrate of soda and urea were superior to ammonium 
sulfate and cyanamid in the production of soybeans and 
increased the nitrogen content of the soybeans on unlimed 
soil.
 “2. On limed soil ammonium sulfate was almost equal to 
urea and nitrate of soda as a source of nitrogen for soybeans.

 “3. Cyanamid was decidedly inferior to nitrate of soda, 
urea, and ammonium sulfate as a source of nitrogen for 
soybeans on limed soil.
 “4. Lime increased the yield of soybeans where 
ammonium sulfate was applied and decreased it where urea, 
cyanamid, and nitrate of soda were used.” Address: Assoc. 
Agronomist, Dep. of Agronomy, Mississippi Agric. Exp. 
Station, State College, Mississippi.

530. Hayward, J.W. 1938. The proteins of soybeans and 
soybean oil meal. In: Soybean Nutritional Research Council, 
ed. 1938. The Composition and Nutritive Properties of 
Soybeans and Soybean Oil Meal; A Literature Review. 
Chicago: SNRC. 62 p. See p. 12-21. Oct. [41 ref]
• Summary: Contents: Amount of protein in soybeans and 
soybean oil meal and factors affecting same (Varieties: 
Manchu, Dunfi eld, Mandarin, Illini, Peking, Mukden, Illinois 
T 117, F.P.I. 54563-3, Scioto). Types of protein in soybeans 
and soybean oil meal. Amino acid content of the proteins 
in soybeans and soybean oil meal. Nutritive value of the 
proteins of soybeans and soybean oil meal. Effect of storage 
on soybean protein. Industrial uses of soybean protein: Glue, 
adhesive and sizing materials, plastics, water paint, foundry 
cores, artifi cial wool, whipping fl ours.
 “Amount of Protein in Soybeans and Soybean Oil Meal 
and Factors Affecting Same: Soybeans available in this 
country and in other countries exhibit a wide variation in 
protein content, this variation being due to several factors. 
In the fi rst place, soybeans grown in a single locality show 
a marked varietal difference in protein content. Piper and 
Morse (1) state that the principal varieties in the United 
States may vary from 34.1% to 46.9% in this respect. 
Cartter and Milner (2) of the U.S. Regional Soybean 
Industrial Products Laboratory at Urbana, whose extensive 
investigations of the composition of soybeans are still in 
progress, have reported the following analysis of soybeans to 
indicate the variation with change of variety [table 1]:
 Manchu 45.99%
 Dunfi eld * 43.95%
 Mandarin 45.54%
 Illini 44.48%
 Peking 43.68%
 Mukden 6.31%
 Dunfi eld ** 42.07%
 Illinois T 117 43.20%
 F.P.I. 54563-3 44.63%
 Scioto 3.73%
 * Seed from Illinois Experiment Station.
 ** Seed from Purdue Experiment Station [Indiana].
 “An individual variety grown in a single location may 
also vary considerably from year to year. O’Kelly and Gieger 
(3) found that the Laredo and Mammoth Yellow varieties 
analyzed for protein as follows over a period of several years 
(from 1925 to 1932; table 2):
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 Laredo ranged from 35.55% to 40.67% protein
 Mammoth Yellow ranged from 39.91% to 44.64 protein
 A given variety will also vary considerably in protein 
content from one locality to another. Webster and Kiltz (4) 
list the following results for four varieties of soybeans grown 
in different places in Oklahoma in 1931 [table 3]:
 The variety Chiquita contained 42.50% protein in Craig 
County but 46.56% in Stillwater Co.
 The variety Dixie contained 43.13% protein in Craig 
County but 46.82% in Stillwater Co.
 The variety Virginia contained 40.00% protein in Craig 
County but 44.06% in Stillwater Co.
 The variety Laredo contained 35.00% protein in Craig 
County but 47.50% in Stillwater Co. This latter variation is 
probably closely associated with the infl uence of varying 
environmental conditions, such as climate (including 
rainfall), soil type, fertilizer applied, etc. It has been stated 
(5) that soybeans grown in Manchuria and the United States 
are richer in protein than those grown in Germany, and 
further, that application of phosphatic fertilizers likewise 
favors protein formation. Inoculation of the soil may have a 
profound effect. For instance, a 16% increase in the protein 
content of soybeans grown on inoculated areas over those 
grown on uninoculated soil has been reported by Smith and 
Robison (6) who obtained the following results [table 4]:
 Ogemaw, not inoculated had 8.08% moisture and 
35.39% protein
 Ogemaw, inoculated had 8.88% moisture and 42.20% 
protein
 Medium Green, not inoculated had 8.12% moisture and 
31.23% protein
 Medium Green, inoculated had 8.80% moisture and 
36.45% protein
 “There is apparently (7) a relationship between the 
quantity of rainfall and the protein content of soybeans, the 
lower rainfall tending to produce a higher protein content. 
After a certain stage in the maturation process, soybean 
seeds (3) decline in protein content, but this change is due to 
decomposition of nitrogen free extract rather than a decrease 
in the absolute quantity of protein. Likewise, decayed or 
damaged beans show a higher protein content. There is also 
some indication (8) of an inverse relationship between the oil 
content and the protein content of soybeans.
 “The amount of protein in soybean oil meal will 
naturally depend upon the protein content of the soybeans 
used in processing, but in general the bulk of the soybeans 
that are processed in this country consist of only a few 
varieties, grown principally in the Corn Belt States. When 
these soybeans are all pooled together, the processor fi nds 
that the soybeans do not vary a great deal in protein content 
from one pressing to another. There is, however, a slight 
difference in protein content between the New Process 
[solvent] and Old Process soybean oil meals. In fact, the 
processors employing the solvent method of oil extraction 

(New Process) have found it possible to safely guarantee 
44% of protein in their soybean oil meal; whereas 41% 
has been the usual guarantee for hydraulic or expeller (Old 
Process) soybean oil meal (9). Types of Protein in Soybeans 
and Soybean Oil Meal:
 “Osborne and Campbell (10) proposed the name 
of glycinin for one of the globulin types of protein they 
obtained from soybeans. They considered it the principal 
protein, making up about 80 to 90% of the total crude protein 
contained in soybeans. They also isolated a more soluble 
globulin which resembled phaseolin in composition and, 
as far as they could ascertain, it was similar to phaseolin 
in reaction. They obtained an albumin-like proteid which 
they termed legumelin, and they estimated it made up about 
1.5% of the total protein of the soybean. In addition to 
these proteins, they isolated a small quantity of proteose. 
Some of these proteins are listed below with their average 
composition [table 5]:
 Jones and Csonka (11) obtained fi ve protein fractions 
from soybeans by fractional precipitation at defi nite 
concentrations of ammonium sulfate within a range of 33 
to 70% of saturation. In order to determine which fraction 
represented glycinin, a salt extract of soybean meal was 
dialyzed. From the protein fraction which precipitated, 
two globulins were separated. One was precipitated from a 
10% salt (NaCl) solution by ammonium sulfate at 55% of 
saturation and did not coagulate even at boiling temperatures. 
This fraction was called glycinin since its properties agreed 
with those given by Osborne and Campbell for glycinin.
 “Amino Acid Content of the Proteins in Soybeans and 
Soybean Oil Meal: Osborne and Clapp (12) in their analyses 
of glycinin, the principal protein of the soybeans, found the 
content of amino acids was similar to the values reported for 
casein, the principal protein of milk. Csonka and Jones (13) 
analyzed the chief protein (glycinin) from seeds of several 
varieties of soybeans and found them to differ considerably 
in amino acid content with the greatest variations occurring 
in cystine content (a low value of .74% for the Illini variety 
and a high value of 1.45% for the Manchu soybean). Csonka 
and Jones (14) were the fi rst investigators to report on some 
of the amino acids contained in the whole (non protein 
extracted) defatted soybean oil meal. Again cystine was 
found to be the most variable amino acid for the various 
varieties tested. Values ranged from .287% for the Illini up to 
.491% for the Herman variety. However, these investigators 
did not believe we needed to fear a quantitative defi ciency of 
cystine in any of the common varieties of soybeans or in the 
meal made from these varieties. Hamilton, et al. (15), Nollau 
(16) and Mashino (17) give fi gures on their determination 
of the nitrogen distribution of soybean protein using the Van 
Slyke method.
 “We have listed below for comparison the amino acids 
of the chief soybean protein, glycinin, and the amino acids of 
casein, the principal protein of milk:” [table 6].
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 “*We refer you to the second edition (1934) of 
Fundamentals of Dairy Science by L.A. Rogers and others, 
for literature references covering all but one of the above 
values on amino acids in casein. Nutritive Value of Proteins 
of Soybeans and Soybean Oil Meal:
 “Osborne and Mendel (19), Vestal and Shrewsbury (20), 
Shrewsbury, Vestal, and Hauge (21), Hayward, Steenbock, 
and Bohstedt (22) found that raw soybeans when fed to rats 
as the sole or principal source of protein in an otherwise 
complete ration did not support appreciable growth. 
However, normal growth resulted when they fed soybeans 
which had been previously cooked. Vestal and Shrewsbury 
(20), Shrewsbury, Vestal, and Hauge (21), and Robison (23) 
reported similar results with pigs. Mitchell and Villegas 
(24), Mitchell and Smuts (25), and McCollum, Simmonds, 
and Parsons (26) reported experimental evidence in support 
of the fact that the raw soybean contains a protein of low 
nutritive value. Mitchell and Smuts (25) and Shrewsbury 
and Bratzler (27) claimed that the low nutritive value of the 
protein of raw soybeans was due to a defi ciency of the amino 
acid cystine.” Continued. Address: USA.

531. Hayward, J.W. 1938. The proteins of soybeans and 
soybean oil meal (Continued–Document part II). In: Soybean 
Nutritional Research Council, ed. 1938. The Composition 
and Nutritive Properties of Soybeans and Soybean Oil Meal; 
A Literature Review. Chicago: SNRC. 62 p. See p. 12-21. 
Oct. [41 ref]
• Summary: (Continued): “Although it was common 
knowledge that the soybean was heated in all the commercial 
methods of oil extraction (solvent or New Process, expeller 
and hydraulic or Old Process methods), little attention had 
been given to the effect the different amounts of heat used 
had upon the nutritive value of the protein in the soybean oil 
meals previous to investigations conducted at the University 
of Wisconsin. From the results of this work, reported by 
Hayward, Steenbock, and Bohstedt (22) it can be concluded 
that a most satisfactory soybean oil meal in terms of protein 
effi ciency and all-round feeding properties, can be produced 
by each of the three methods of oil extraction. Some of the 
principal points of interest are contained in the following 
excerpt from their fi rst article:
 “’Raw soy beans were found to contain protein of low 
nutritive value as determined by the grams of growth per 
grain of protein eaten. Commercial soy bean oil meals such 
as the expeller meal processed at low temperatures, 105ºC. 
for 2 minutes or the hydraulic meal cooked at 82ºC. for 90 
minutes contained proteins similar in nutritive value to the 
raw soy beans. On the other hand, commercial soy bean 
oil meals which had been prepared at medium and high 
temperatures such as expeller meals processed at 112 to 130 
and 140 to 150ºC. for 2½ minutes or hydraulic meals cooked 
at 105 and 121ºC. for 90 minutes contained proteins which 
had about twice the nutritive value of the raw soybeans or 

low temperature meals... Heating the extracted soy beans at 
98ºC. for 15 minutes, as in the commercial solvent method 
of oil extraction, was also found to be an effective method of 
heat treatment...’
 “These investigators also conducted metabolism trials 
and found that heating the raw soybean to a high temperature 
in the expeller method of oil extraction caused an increase 
in the digestibility and biological value of the protein. In 
one set of metabolism trials the values for digestibility 
and biological values of the protein were corrected for 
endogenous nitrogen with the following results:” [table 7].
 Raw soybeans: Coeffi cient of digestibility of protein: 
85%, Biological value of protein: 41%.
 High temperature Expeller pressed soybean oil meal: 
Coeffi cient of digestibility of protein: 87%, Biological value 
of protein: 51%.
 “It should be appreciated that experimental diets used 
in the metabolism trials at the University of Wisconsin 
contained the soybean and soybean oil meal proteins at 
approximately an 18 per cent level, and therefore the results 
are not directly comparable with those obtained on soybeans 
when fed at a protein level of about 10 per cent as reported 
by Mitchell and Villegas (24); nor are they comparable with 
the reported biological values of the proteins in many foods 
and feedstuffs where the material was tested at 5 to 10 per 
cent levels of protein.
 “The results reported for the growth and metabolism 
trials at the University of Wisconsin suggested that the 
application of heat to the raw soybean caused an increase 
in availability of certain fractions of the protein molecule. 
After experimentation with such supplements as casein 
and the amino acid, l-cystine, Hayward, Steenbock, and 
Bohstedt (28) concluded in their second paper that heating 
of the soybean caused such a phenomenal increase in the 
biological value of its protein largely because the heat caused 
the methionine-cystine fraction of the protein to become 
available.
 “Investigators at Cornell University [Ithaca, New York] 
conducted a long series of metabolism trials with chicks to 
determine the relative protein effi ciency of the many feeding 
materials available for use in poultry rations. In their fi rst 
paper, Wilgus, Norris, and Heuser (29) reported values of 
89 and 85 for the relative protein effi ciency of expeller 
and hydraulic soybean oil meals which were of unknown 
temperature history. These workers later secured samples 
of the different kinds of soybean oil meals with known 
temperature histories and samples of the respective soybeans 
from investigators at the University of Wisconsin.
 Wilgus, Norris, and Heuser (30) have reported the 
following relative protein effi ciency values for these soybean 
materials” [table 8]:
 This table shows that for Expeller, hydraulic, and solvent 
extracted soybean oil meal, a longer temperature and time, 
generally gives a higher relative protein effi ciency. Solvent 
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extraction gives the highest relative protein effi ciency: 92.
 “The following chart summarizing the relative protein 
effi ciency values for various feedstuffs as reported by 
Wilgus, Norris, and Heuser (29, 30), indicates that a properly 
cooked soybean oil meal is superior to many commonly 
used supplements in protein effi ciency [and it is often less 
expensive]:
 The supplements with the highest relative protein 
effi ciency are:
 Casein 100%
 Dried skim milk 100%
 White fi sh meal 104%
 Sardine fi sh meal 98%
 Soybean oil meal (expeller) 92%
 Menhaden fi sh meal 91%
 Meat scraps 82%.
 “It was also at Cornell University that Turk, Morrison, 
and Maynard (31) conducted metabolism trials with lambs 
to determine the nutritive value of the protein in corn gluten 
meal, linseed meal, and soybean oil meal. They reported 
that the average coeffi cients of apparent digestibility of the 
proteins were 67% for soybean oil meal, 66.3% for corn 
gluten meal, and 63.3% for linseed meal.
 “The lambs were more effi cient in storing protein from 
the soybean oil meal ration than from either of the other 
rations. The average percentage of protein intake stored was 
33.8 for soybean oil meal, 26.5 for corn gluten meal, and 
26.7 for linseed meal. The biological values obtained were 
slightly but signifi cantly in favor of the soybean oil meal 
proteins. They were 72.8 for soybean oil meal, 65.7 for corn 
gluten meal, and 67.7 for linseed meal. These investigators 
concluded that the proteins of soybean oil meal were superior 
to the proteins of linseed meal and corn gluten meal.
 “A great deal has been written and said (5) indicating 
that the proteins of soybeans and soybean products are 
of exceptionally high order in human nutrition. These 
statements have been made in most cases following 
observations of racial habit rather than on the basis of any 
scientifi cally controlled feeding experiments. We do fi nd, 
however, that Kung and Fang (32) have conducted nitrogen 
metabolism trials with preschool children comparing the 
proteins of soybeans to the proteins of cow’s milk. The 
results of their experiments showed no marked difference for 
the children studied in the protein utilization of mixed diets 
when supplemented with soybean milk or cow’s milk.
 “Since we have spoken of the value of soybean protein 
in the human diet, it may be of interest to review some of 
the results of experiments with the protein of soybean fl our 
when blended with the proteins of some of our common 
foodstuffs. Johns and Finks (33) reported the following from 
experiments on rats:
 “’1. Bread made with a mixture of 25 parts of soybean 
fl our and 75 parts of wheat fl our contained a protein mixture 
and water soluble vitamins adequate for normal growth. A 

similar bread containing 15 parts of soybean fl our and 85 
parts of wheat fl our likewise furnished adequate proteins and 
water soluble vitamins for normal growth.
 “’2. These mixtures of the soybean and wheat proteins 
were found two or three times more effi cient than the 
proteins from wheat alone.’
 “Kon and Markuze (34) in their experimental studies 
on the effect of soya-wheat and wheat-rye bread on growth, 
came to the conclusion that a supplementary relationship 
exists between proteins of white wheat fl our and soya 
bean fl our; also that there is a strong indication that a 
supplementary relationship exists between the proteins of rye 
fl our and of soybean fl our.
 “For further references on the value of soybeans in 
human nutrition, the reader is referred to the article of 
Horvath (35) on this subject.”
 “Industrial Uses of Soybean Protein: Considerable 
interest has been manifest in this country relating to the uses 
of specially prepared soybean oil meal or fl our for products 
of industry. In most cases, these uses depend primarily 
upon a protein contained in the meal or fl our. Some of the 
industrial uses frequently mentioned for the soybean oil meal 
or fl ours and isolated soybean protein are as follows:
 1. Glue (37)
 2. Adhesive and Sizing Materials (38; Bowden 1937)
 3. Plastics (39; Boyer 1938)
 4. Water Paint (39)
 5. Foundry Cores (39)
 6. Artifi cial Wool (39)
 7. Whipping Flours (40)
 “For those interested in a review and bibliography 
on this subject, we refer you to the recent publication by 
Horvath” (41). Address: USA.

532. Hunter, J.E. 1938. The general analysis of soybean oil 
meal. In: Soybean Nutritional Research Council, ed. 1938. 
The Composition and Nutritive Properties of Soybeans and 
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62 
p. See p. 10-11. Oct. [5 ref]
• Summary: “Soybean oil meal has long been recognized as 
a valuable feed for livestock. Soybean oil meal is valuable 
because of its protein of high biological value, its fat content 
(Meissl and Boecker {1} in their studies found soybean oil 
meal to contain no free fatty acids and to consist almost 
entirely of neutral triglycerides), its impressive list of 
carbohydrate materials, its inorganic constituents, its vitamin 
content, and its content of phosphatides and enzymes.
 “Volumes have been written on the analysis of soybean 
seeds. The composition of soybean oil meal has been 
generally quite closely standardized, the fat content of the 
meal being the chief variant. The fat content varies somewhat 
with the processes of manufacture, the expeller and hydraulic 
meals containing more fat than solvent processed meal. 
Morrison (2) gives the general composition of soybeans and 
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soybean oil meal as follows:”
 Table 1 gives the composition of soybeans, soybean oil 
meal made by hydraulic or expeller process, and soybean oil 
meal made by the solvent extraction process.
 “Morrison also presents the following mineral and 
fertilizing values:”
 Table 2 gives the calcium, phosphorus, nitrogen, and 
potash content of soybean meal made by the three different 
processes described above.
 “Piper and Morse (3) in a series of analyses showing the 
composition of Old Process soy cake and meals, indicate the 
following variation in composition” [table 3]:
 Moisture–from 7.59 to 17.37%
 Protein–from 40.56 to 44.65%
 Fat–from 5.04 to 8.77%
 N.F.E.–from 21.2 to 34.04%
 Ash–from 4.90 to 6.59%
 Fiber–from 3.58 to 6.95%
 Note: N.F.E. is “nitrogen free extract” which is 
carbohydrates, not including fi ber.
 “It must be remembered that these fi gures from Piper 
and Morse were from determinations made prior to 1923, 
and undoubtedly show a much wider variation than can be 
found today.
 “An interesting table showing the moisture, protein, 
ether extract, and ash content of soybeans and soybean oil 
meal is given by Wilgus, Norris, and Heuser (4) as follows:
 Table 4 (the largest of the 4) is based on has 8 columns: 
(1) Sample No.: there are 9 samples. (2). Process: using 
the Expeller, hydraulic, and solvent extraction process. (3) 
Soybean material: Either soybeans or oil meal. (4) Per cent 
moisture. (5) Per cent protein. (6) Per cent ether extract. (7) 
Per cent ash. (8) Soybean variety: Illini, Manchu, and Black 
Ebony–plus some mixtures of two of these.
 “The soybean contains several enzymes. Piper and 
Morse (3) cite references to investigations reporting the 
presence of urease, diastase, lipase, peroxidase, and a 
protease of the peptoclastic type. Frey and Schultz (5) 
indicate that a bleaching enzyme is present in the soybean 
which makes it an especially valuable agent for bleaching 
carotene in wheat fl our. Heating the soybean above 50ºC. 
inactivates this enzyme, however, and it is therefore not 
present in properly-cooked soybean oil meal.” Address: 
USA.

533. Katagiri, Hideo; Mugibayashi, Narataro. 1938. 
[Relationship between nitrogen compounds of various seeds 
of crops and the diastatic power of their malts. I. Kaoliang. 
II. Beans, especially mung beans]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
14(10):1237-42; 14(1):1243-47. (Chem. Abst. 33:6456). 
English-language summary in Bulletin of the Agricultural 
Chemical Society of Japan 12(5):54-55, bound at the front of 
Nippon Nogei Kagaku Kaishi. [13 ref. Jap]

• Summary: Part II: Beans. The maltase, saccharifying and 
liquefying power of both germinated and ungerminated seeds 
of various kinds of beans were investigated, including mature 
and immature (green) soy-beans, azuki- and mung beans.
 Maltase and the liquefying enzyme were never found in 
ungerminated seeds. Only germinated mung beans had the 
powerful capability to liquefy starch. During germination, 
the globulin nitrogen of all seeds was decreased and 
nonprotein nitrogen was always increased. It was concluded 
that the saccharifying power of mung beans could be 
estimated from the amount of total nitrogen, or more exactly 
the amount of albumin nitrogen, of the ungerminated 
seeds–as was already found with the seeds of kaoliang (see 
14:1237). Address: Agricultural Chemical Lab., Kyoto 
Imperial Univ., Kyoto, Japan.

534. Kishlar, Lamar. 1938. Industrial uses of soybean oil 
meal. In: Soybean Nutritional Research Council, ed. 1938. 
The Composition and Nutritive Properties of Soybeans and 
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62 
p. See p. 59-62. Oct. [12 ref]
• Summary: “Recent fi gures reported by the National 
Soybean Processors Association show that for the crop year 
1936-37, 98.7% of the soybean oil meal produced in the 
United States was used for livestock feed, leaving only 12% 
for industrial, human food, and other similar purposes. These 
fi gures, however, refl ect only the past and do not show the 
many interesting technical uses which are being developed 
for soybean oil meal.
 “Much attention has been directed to the use of soybeans 
as food, and scores of soybean food products have been 
proposed. Soybeans are the chief food of hundreds of 
millions of people in the Orient, and the higher stamina 
of the people from regions where the soybean is grown 
compared with that of the rice regions is, in itself, proof of its 
food value (1).
 “Soybean fl our which is, at present, the most important 
edible food product made from soybean oil meal, contains 
more than 40% protein and may contain up to 20% fat (2). 
Soybean products are low in carbohydrates, and because of 
this property, they are frequently recommended in the diets 
of diabetics (3).”
 Table 1 gives the protein, fat, and carbohydrate of many 
different animal and vegetable foods:
 Rice 8.0, 0.3, 79.0
 Beef 14.5, 22.5, -
 Mutton 14.5, 25.0, -
 Bacon 9.5, 59.4, -
 Milk 3.3, 4.0. 5:0
 Eggs 11.9, 9.3, -
 Salmon 15.3, 8.4, -
 Oranges 0.8, 0.4. 14.3
 Wheat 12.0, 1.5, 73.0
 Oats 14.3, 3.0, 72.5
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 Navy Beans 22.5, 1.8, 59.6
 Peas 24.6, 1.0, 62.0
 Soybeans 42.8, 20.0, 28.0
 Soybean Flour (high fat) 40.3, 21.5, 28.0
 Soybean Flour (low fat) 47.6, 7.3, 28.0
 “Soybean protein is an excellent substitute for animal 
protein and, therefore, is valuable to those who are allergic or 
hypersensitive to animal proteins.
 “Since the proteins are about 85% digestible, soybean 
products have also given very good results in infant feeding 
(1). Macey F. Deming, who has made an extensive study 
of soybeans, says that when properly prepared in suitable 
combination, they make one of the best foods for infants (4).
 According to Dr. T. Brooke, Fort Health Offi cer at 
Singapore, soybeans contain the essentials for a perfect diet 
and in better proportions than found in any other commonly 
used foods (3). Table No. 1 compares soybeans and soybean 
fl our with other common foods in the United States (5, 2),
 “The high fat content fl our was produced in Vienna in 
1923 by Berczeller by a process of steaming the beans and 
heating in a vacuum (6). The fl our of low fat content was 
made from meal obtained by the extraction process (6).
 There are a great number of products which can be made 
from soybean fl our when mixed with wheat fl our and other 
ingredients. Macaroni can contain up to 30% soybean fl our 
(6). Bread in which 2 to 3% soybean fl our is used possesses 
desirable baking qualities, but bread with 25%, or as much 
as 40% has been made (7). Pastry can contain 50% (7) and 
chocolate bars up to 60% soybean fl our (6). Other products 
which may contain soybean fl our are cake, cookies, crackers, 
scones, pretzels, doughnuts, puddings, ice cream, cones, etc. 
(6).
 “Lecithin is a phosphorous containing glycerol ester, or 
phosphatide, which is found in relatively large quantities in 
the soybean. This material has been found in quantities up to 
2% in the soybean (9). Lecithin is a valuable emulsifying and 
anti-oxidant material. It is used in bakery and confectionery 
products (6).
 “Considerable research has been done on the production 
of plastics from soybean oil meal (9, 10). The production 
of one type of plastic is based on the ability of the protein 
to react with formaldehyde to form a thermo plastic resin. 
Other types of plastics are produced by the simultaneous 
condensation of proteins and phenol, or urea with 
formaldehyde in the presence of cellulose or carbohydrates 
(11).
 “In one process, soybean meal, phenol, formaldehyde, 
wood fl our, ammonia, and lime are mixed, screened, and 
pressed into a mould at comparatively high temperatures. 
Pressure up to 2,000 pounds per square inch is used in 
moulding the plastics (9). Wheat chaff as well as wood fl our 
can be used as a fi ller (12).
 “Products made by this process are automobile horn 
buttons, gear shift lever balls, switches, distributor covers, 

and similar moulded products (11).
 “Soybean oil meal forms the base of an excellent glue. 
This glue is made by heating soybean oil meal with lime and 
treating it with caustic soda. The glue formed has excellent 
water resistance and adhesive properties (6). Large amounts 
of this glue are used for laminated shipping boxes, plywood, 
and veneer. Insulating boards for refrigerators have been 
made with this glue (6).
 “Paper sizing has been successfully made from soybean 
oil meal. The Glidden Company, in cooperation with the 
Institute of Paper Chemistry, has found that sizing made 
from soybean oil raises the mullen strength and increases the 
folding strength of the paper. It has been found that papers 
previously diffi cult to size have been treated successfully 
with soybean sizing. There is a demand for paper coating as 
well as sizing, which should give an additional impetus to 
this use of soybean meal (13).
 “Soybean oil meal paste has been used as an emulsifying 
agent in making salad dressing. It has several advantages, 
being low in cost, with the property of absorbing large 
amounts of liquid for a given viscosity, and being less 
sensitive to storage in low temperatures than those stabilized 
wholly with egg (14).
 “Soybean fl akes made from fat free soybean oil meal 
are making considerable progress for use in the brewing 
industry. The addition of the soybean fl akes increases the 
protein of the beer and produces a better head of foam on the 
fi nished product (15).
 “From the large amount of research which is being 
devoted to the development of technical products from 
soybean oil meal, many new and useful products are sure 
to evolve. Although only 1.2% of the soybean oil meal now 
produced is utilized in human food and technical uses, the 
excellent results being obtained from soybeans in many 
technical fi elds, however, forecast that the fi gures a few years 
hence will tell a different story.” Address: USA.

535. Matsumoto, K.; Toki, R. 1938. Dasshi kasu kôji no 
kôso o shiyô shitaru gantô “amino” san eki no chôjuku 
jikken (Dasshi kasu to shôyu jôzô sono 8) [Taming of HVP 
(amino acid liquid) containing sugar using the enzymes from 
defatted bran-koji]. Nippon Jozo Kyokai Zasshi (J. of the 
Society of Brewing, Japan) 33(2):168-73. [Jap]
• Summary: Part 8 in the series on using defatted meals in 
shoyu brewing.

536. Balzli, Hans. 1938. Kleine Soja-Fibel: Geschichte, 
Anbau und Verwertung einer einzigartigen Nutzpfl anze [A 
little soybean primer: History, culture, and utilization of a 
unique crop]. Zurich and Leipzig: Albert Mueller Verlag. 88 
p. Index. 16 cm. [26 ref. Ger]
• Summary: Contents: Foreword. Economic questions. 
Botanical. Historical. Chemical composition of the soybean 
seed. Utilization in East Asia: Koji, miso, shoyu, soymilk, 
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yuba, tofu (Sojakäse, like Quark), soy oil and press-cake. 
Utilization in Europe and America: As fertilizer and feed, 
as food (soy fl our, roasted soybeans, soy coffee, green 
vegetable soybeans {den jungen Sojakern... wie junge gruene 
Erbse}, soy sprouts), and industrial products (incl. “soybean 
steel,” an invention of Henry Ford). Medicinal signifi cance. 
Cultivation and yield. Epilogue. Bibliography. Author-
subject index.
 In the chapter on History (p. 24), the author notes: “The 
poet Johann Heinrich Voss (lived 1751-1826) once said: 
‘Young Calcuttans... with your sharp soy sauce from Jakarta 
(Junge Kalkuten... mit scharfer batavischer Soja).’ Then he 
adds to that the observation: ‘Soy sauce (Soja) is a powerful 
sauce, which is prepared from soybeans (Sojafasele), 
Dolichos Soja, which originate in the East Indies and are 
subject to fermentation, together with brine (Salzlake) and 
spice.’”
 Balzli continues on page 25: “By the naturalist Lorenz 
Oken [Okenfuss] (1779-1851) we fi nd the soybean (die Soja) 
designated as Sojubohne [sic, Soju-Bohne].
 “The Deutsche Woerterbuch der Naturgeschichte 
(German Dictionary of Natural History) contained in the 
Allgemeinen Polyglotten-Lexikon der Naturgeschichte 
(General Multilingual Encyclopedia of Natural History) 
by Philipp Andreas Nemnich (1793) contains the entry: 
‘Sojablume. Dolichos soja.’ (Soya fl ower. Dolichos soja).”
 “In the world-famous work Geist der Kochkunst (Spirit 
of the Culinary Art), the art historian C.F. von Rumohr (lived 
1785-1843) also mentions soya in the second edition (1832, 
p. 155) and conjectures that the Garum sauce of the Romans 
was an imitation of the East Indian sauce (Sulze) made from 
soybeans (Soja).”
 Page 26: Many cultural trials were conducted from 
1840 on, in southern Russia (the Ukraine), northern Italy, 
Austria-Hungary (especially South Tyrol {later in northeast 
Italy} and Istria {mostly in today’s western Croatia}), 
France (Haute-Garonne, Bouches-du-Rhône) and Germany 
(Hohenheim {near Stuttgart in southwestern Germany}).
 Note: Balzli gives no citation for his statement (p. 26) 
that begins: “Many cultural trials were conducted from 1840 
on, in southern Russia (Ukraine), northern Italy,...” We have 
searched and searched unsuccessfully for the source of this 
extremely interesting information.
 Two paragraphs (p. 27) are then devoted to the work 
Prof. Friedrich Haberlandt with soybeans from 1873.
 Page 29: “During the Franco-Prussian war of 1870-1871 
(des siebziger Krieges, in which coalition of German states 
les by Prussia defeated Napoleon III of France) the German 
head artillery man, O. Wehrman, saw in the botanical garden 
of Montigny-les-Metz a plant that was unknown to him. It 
was the soybean. He took 4-5 seeds with him and planted 
them in early 1872 on his property / estate near Meissen 
(in Sachsen/Saxony, near Dresden in today’s Germany). 
He harvested 80 to 100 seeds, with which he continued 

his investigations successfully for some years” [Note: 
Haberlandt (1878, p. 5) tells this same story].
 Also on page 29 is a brief discussion of the life and 
work of the French farmer (Landwirt) Léon Rouest (1872-
1938).
 Pages 30-31: In the harsh climate of Polish Lithuania, 
Professor Jan Muszynski, director of the Department of 
Pharmacy of the University of Vilnius (Pharmazeutische 
Abteilung der Universität Wilna), is a learned and very 
successful trailblazer in the cultivation of the soybean 
(Sojakultur). He is convinced that the advance of the soybean 
(Soja) will give rise to just as large of a radical economic 
change as the discovery of America did 400 years ago. This 
is because the soybean combines just in itself the value of 
numerous plants and provides the most economical protein 
nutrition. He makes reference again and again to the fact 
that for the production of animal protein, large areas of land 
are required. This indication ought to make an impression 
on any opponent of soybean cultivation. Populous countries 
can have enough protein without costly livestock raising and 
without meat imports. The soybean provides it on a small 
space.
 The Soviet Union likewise has soybean cultivations 
available, and that is thanks in part to the aforementioned 
Frenchman L. Rouest. In the former Russia, Professor J. 
Muszynski had already carried out plantings, and specifi cally 
in the Caucasus.
 In the Netherlands, cultivation has likewise begun with 
the soybean. A great deal of experience has been gathered 
by Dr. L. Koch, who was in charge of earlier soybean 
cultivations on Java.
 Note: Pages 30-31 translated by Philip Isenberg (MM, 
CT), Long Beach, California.
 Pages 43-48: Utilization in East Asia. Mentions koji 
(which provides the enzymes for sake and soy products 
(Sojagerichten), such as miso. Soy seasonings (Sojawürzen) 
are quite wonderful. They are made via fermentation and 
include soy sauce (Sojasauce), shoyu and Tao Tjung (Shoju, 
Shoza, Shimosa. Tao Tjung). Soymilk (Sojamilch) is an 
emulsion. From it is made soy cheese (Sojakäse) [tofu]. 
Soymilk comes in fresh, sour, powdered, and condensed 
forms. A fi lm [yuba] forms on the surface of soymilk, 
and is a delicacy. There are several types of soy cheese 
[tofu]; Quark, Topfen, Bibelkäse, and Eiskäse [dried frozen 
tofu]. Soy oil (Sojaöl) is also widely used; it serves as an 
illuminant (in lamps), a lubricant, an ingredient in soaps, 
and for waterproofi ng paper and lanterns. Soy oil presscake 
(Sojaölpresskuchen) is used for fertilizing fi elds of rice, 
sugarcane, etc. It contains 50% high quality protein and 
6-7% fat. Soy is also fed to animals as a green fodder, as hay 
and as straw.
 Pages 56-63: Food: These are known as soyfoods 
Sojaspeisen) and include soynuts (Sojakern, Sojakerne), 
pasta (noodles, spaghetti, macaroni), cocoa and chocolate, 
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soy coffee (Bohnenkaffee, Sojakaffee), green vegetable 
soybeans (jungen Sojakern etwa wie junge grüne Erbse) 
from which one can make bread spreads, soy sprouts 
(Sojakeime) which go well in salads.
 Page 57: The author uses the term “Sojaspeisen” to refer 
to soyfoods.
 Note: On the title page the author is clearly given as “Dr. 
Hans Balzli,” however in the May/June 1942 issue of Revue 
Internationale du Soya Dr. Jean Balzli states (p. 161-69) that 
he wrote this book and apologizes that no French-language 
translation is available. Address: Dr., Switzerland.

537. Silva Cortes, Cesar. comp. 1938. El poroto soya [The 
soybean]. Santiago, Chile: Ediciones Ercilla. 87 p. Illust. 
Index. 19 cm (Colleccion Manuales Ercilla). [Spa]
• Summary: Contents: Introduction: General outline off 
its importance and use, composition of various legumes, 
general characteristics of the meal (harina), oil, lecithin, 
cake and other derivatives of the soybean (poroto soya). Part 
I: Cultivation of the soybean. 1. Botanical characteristics of 
the plant: Leaf, fl owers, pods, seeds, roots and nodules. 2. 
Varieties and desired characteristics: Various varieties, those 
most suited to Chile, characteristics of other varieties. 3. 
Cultivation of soybeans: Climate, the soil and its preparation, 
fertilizers, inoculation of the seeds, planting, cultivation, 
harvest, diseases, enemies, and their cures.
 Part II: Utilization of the soybean. 1. Generalities: 
Applications of the plant and its seeds. Summary of the uses. 
2. Soy oil and its derivatives: Extraction of the oil, edible 
oil, industrial uses of the oil, soya phosphatides and lecithin 
(Fosfáticos y lecitina de soya), soybean cake, commercial 
enzymes. 3. Soybeans in human nutrition: Green vegetable 
soybeans (porotos verdes) and whole dry soybeans, soy 
sprouts (vástagos de soya), soy fl our (harina de soya), 
nutritive and caloric value, types of fl our, bread with soy 
fl our, doughs (pastas) and biscuits, sausages with soy fl our, 
soymilk (leche vegetal de soya), soybean curd (cuajada de 
soya [tofu]). 4. Soya for livestock: Soybean straw, soybean 
pasture (pasto), soya for silage, soybean hay, soybean hay 
for animals to be slaughtered, soy meal (harina de soya) for 
various animals.
 A table (p. 19-20) lists soybean varieties suited for 
different uses: For hay: Barchet, Chiquita, Goshen Prolifi c, 
Laredo, Old Dominion, Otootan, Virginia. For green forage: 
Dixie, Easycook, Hahto, Hollybrook, Mammoth Brown, 
Mammoth Yellow, Southern Prolifi c, Tarheel Black, Tokio. 
For silage: Biloxi, Mammoth Brown, Mammoth Yellow, 
Tarheel Black, Tokio. For beans (oil, cakes, fl our, etc.): 
Biloxi, Chiquita, Dixie, Hollybrook, Mammoth Yellow, 
Southern Prolifi c, Tokio, Ito San, Dunfi eld, Illini, Manchu.
 Varieties most suited to Chile (p. 20): About 27 varieties 
have been tested at various locations in Chile. Those which 
gave the best results were Ito San, Dunfi eld, Illini, and 
Manchu. Ito San gave good results from Aconcagua to Bío-

Bío. It performed especially well at Maule, Ñuble, and Bío-
Bío. Dunfi eld and Illini gave very good results in Curicó and 
Talca. Manchu, which matures a little later than Ito San and 
Dunfi eld, is very appropriate for the Central Zone.
 Note 1. This is the earliest document seen (July 1998; 
one of two documents) that uses the word “poroto” or 
“porotos” in connection with soybeans.
 Note 2. This is the earliest Spanish-language document 
seen (Oct. 2021) that uses the term porotos verdes to refer to 
green vegetable soybeans.
 Note 3. This is the earliest Spanish-language document 
seen that uses the word “lecitina” to refer to lecithin, or the 
term Fosfáticos y lecitina de soya to refer to phosphatides 
and soy lecithin.

538. Newton, J.M.; Naylor, N.M. 1939. Soybean amylase. I. 
The concentration and characterization of soybean amylase. 
Cereal Chemistry 16(1):71-78. Jan. [16 ref]
• Summary: Methods are given for determination of the of 
the saccharogenic power of soybeans and soybean-amylase 
concentrates. The amylase content of soybeans decreases 
slightly during germination. A method for preparing amylase 
concentrates from soybeans is given. Characterization by 
various methods indicates that the concentrates contain 
principally beta-amylase. Address: Dep. of Chemistry, Iowa 
State College, Ames, Iowa.

539. Peoria Star (Illinois). 1939. The name Takamine mean 
anything to you? Feb. 10. “Stroller” column.
• Summary: Jokichi Takamine, “a mild-mannered Japanese 
chemist,” came to Peoria in the 1890s to work for Wollner’s 
famous distilling plant. Takamine is “one of the immortals 
enshrined in the Hall of Fame of modern medicine.” His full 
story has not yet been told.
 “Takamine was a brilliant Japanese chemist, sent as 
the representative of his government to the International 
Exposition at New Orleans [Louisiana] in 1884. He returned 
to his homeland with his head full of ideas about nitrate 
fertilizer needed by his people. But he was several years 
ahead of his time in the land of the Mikados, only just 
awakening to science and Western ways, and his ideas were 
looked upon with distrust by his slant-eyed brethren.
 So he came back to Peoria, Illinois; and apart from his 
duties at the Wollner distillery, he built a laboratory in an old 
carriage house back of his modest home. Here he worked 
for long hours, entirely oblivious to time, pouring over his 
test tubes. A revealing insight was that he would stuff his 
coat over the communicating telephone, so that he could 
blandly assure his American wife that he had never heard her 
repeated calls for dinner.
 “His fi rst discovery was predicated on an enzyme 
brought from Japan, which through a secret process would 
liquefy six hundred times its volume of carbohydrate. This 
he called Takadiastase and gave it out for the starch sufferer 
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and later diabetic patients. This won him widespread fame.
 “But his next discovery dwarfed into insignifi cance 
all his previous efforts. He had seen patients lying on the 
operating table in a welter of blood; in keen and agonizing 
pain where anesthesia had ceased; and so from the adrenal 
glands of dead cattle he brought forth adrenalin, and 
adrenalin chloride, which, when injected directly into the 
heart, causes an impulse which literally brings back to life. 
And brings untold relief to asthmatic sufferers.
 “Another thing which should have wrung forth lasting 
fame from present-day indifferent strollers, is the fact that 
those famous cherry trees in Washington [DC] were brought 
from his native land as his gift to America.
 “So, Mr. and Mrs. Peoria, take heed when the name 
Takamine is mentioned; without any thought to present day 
condoned polite burglary [by the Japanese military in East 
Asia].
 “It heralds the cognomen of one of our city’s most 
famous sons!”

540. Echevin, Robert; Brunel, Arthur. 1939. Physiologie 
végétal: L’utilization des uréides glyoxyliques par le Soja 
[Plant physiology: The utilization of glyoxylic ureides by the 
soybean]. Comptes Rendus Hebdomadaires des Seances de 
l’Academie des Sciences (Paris) 208(11):826-28. March 13. 
(Chem. Abst. 33:6388). [2 ref. Fre]
• Summary: A ureide (a word fi rst used in 1857) is a cyclic 
or acyclic acyl derivative of urea.

541. Kawano, Yoshio. 1939. Koji-kin koso ni yoru daizu 
tanpakushitsu no bunkai. I. Koji-kin zoku koso ni yoru 
bunkai [The hydrolysis of soy protein by enzymes of koji 
mold. I. Hydrolysis by the enzymes from a family of koji 
molds]. Jozogaku Zasshi (J. of Brewing, Osaka) 17(4):223-
30. April 15. [7 ref. Jap]
Address: Japan.

542. Kawano, Yoshio. 1939. Koji-kin koso ni yoru daizu 
tanpakushitsu no bunkai. II. Koji-kin koso oyobi pepushin, 
papain konyo ni yoru bunkai [The hydrolysis of soy protein 
by enzymes of koji mold. II. Hydrolysis by the enzymes of 
koji molds as well as papain and pepsin]. Jozogaku Zasshi (J. 
of Brewing, Osaka) 17(4):231-33. April 15. [4 ref. Jap]
Address: Japan.

543. Kawano, Yoshio. 1939. Koji-kin koso ni yoru daizu 
tanpakushitsu no bunkai. III. Bunkai ni taisuru shoyu joken 
no sokutei [The hydrolysis of soy protein by enzymes of koji 
mold. III. Gathering data on the conditions of hydrolysis 
when making shoyu]. Jozogaku Zasshi (J. of Brewing, 
Osaka) 17(5):303-12. May 15. [6 ref. Jap]
Address: Japan.

544. Kawano, Yoshio. 1939. Koji-kin koso ni yoru daizu 

tanpakushitsu no bunkai. IV. Kaika-mame, aruso, metanôru 
shori daizu tanpakushitsu no hikaku bunkai [The hydrolysis 
of soy protein by enzymes of koji mold. IV. Comparisons of 
the hydrolysis of soy protein of blossomed (?) soybeans, and 
those treated by aruso (?) and methanol]. Jozogaku Zasshi (J. 
of Brewing, Osaka) 17(5):313-14. May 15. [2 ref. Jap]
Address: Japan.

545. Underkofl er, L.A.; Fulmer, E.I.; Schoene, L. 1939. 
Saccharifi cation of starchy grain mashes for the alcoholic 
fermentation industry: Use of mold amylase. Industrial and 
Engineering Chemistry 31(6):734-38. June. [11 ref]
• Summary: “Two strains of the mold Aspergillus oryzae 
have been found very satisfactory for producing amylase 
for use in saccharifying corn fermentation mashes... On the 
average the moldy bran produces approximately 12 per cent 
higher alcohol yields than does a good dried barley malt.
 “Takamine patented the use of molds for the production 
of amylase preparations; one commercial product is 
marketed as ‘Taka-diastase.’ Use of mold preparations to 
replace malt in the fermentation industry was suggested by 
Takamine, and large-scale tests at the plant of Hiram Walker 
and Sons, Inc., in Canada in 1913 proved entirely successful, 
yields of alcohol being better than with malt. However, a 
slight off-fl avor or odor was produced in the alcohol, and 
since the fl avor is of paramount importance in beverage 
alcohol, Takamine’s preparation has not found favor in the 
alcohol industry. Now, however, with the increasing interest 
in power alcohol, it would seem that a procedure similar to 
Takamine’s should hold much promise for production of 
industrial alcohol.” Address: Iowa State College, Ames.

546. Martin, V.D.; Naylor, N.M.; Hixon, R.M. 1939. Action 
of beta-amylase from soybeans on various starches. Cereal 
Chemistry 16(5):565-73. Sept. (Chem. Abst. 33:9329). [28 
ref]
• Summary: The non-digested portions of corn, wheat, 
rice, potato, and tapioca starches resulting from the action 
of soybean beta-amylase were used to prepare a fl occulent, 
water-insoluble fraction and a gummy, water-soluble 
fraction precipitated by 70% alcohol. These fractions have 
been characterized as to reducing power, further hydrolysis 
by beta-amylase, phosphorus and fatty-acid content, and 
precipitation by iodine according to the procedure of Denny. 
The fl occulent material and the alcohol precipitate from any 
one kind of starch are apparently very similar. The physical 
natures of these preparations are very different, depending 
on whether they originate from cereal or root starches. The 
phosphorus and fatty-acid groups do not appear to be the 
agents which block the action of beta amylase at 60%-70% 
conversion of starch to maltose. Address: Dep. of Chemistry, 
Iowa State College, Ames, Iowa.

547. Watts, Betty M.; Ulrich, Doris. 1939. An active 
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whipping substance from soybean fl our. Industrial and 
Engineering Chemistry 31(10):1282-83. Oct. [5 ref]
• Summary: “The substance responsible for the whipping of 
undenatured, solvent-extracted soybean fl our is not glycinin. 
The whipping substance is extracted from the fl our at pH 
5.0, the isoelectric point of glycinin. This extract whips more 
readily and to a much greater volume than suspensions of the 
original fl our. It has a better fl avor and can be successfully 
used in place of egg white in many food preparations. About 
37 per cent of the weight of fl our is obtained as soluble 
extract. The residue may be used for the preparation of 
glycinin.”
 To prepare the whipping extract 160 gm of fat-free 
soybean fl our are mixed with 1 liter of water. The pH 
is brought to 5.0 by the addition of 5% (by weight) of 
hydrochloric acid (28.2 cc) to the water. After 30 minutes, 
the suspended material is centrifuged for 10 minutes. 
Approximately 750 cc of extract are recovered, which on 
subsequent drying yield 45 gm of solid material. A second 
extraction on the same material is carried out, yielding 14 gm 
of dried material. Note that no enzymes are added to modify 
the protein. The acid fi ltrate is then neutralized with sodium 
hydroxide and dried slowly for 4-8 hours.
 Note: In 1937 the fi rst author showed that “solvent-
extracted, undenatured soybean fl our suspended in water 
could be whipped up to a foam greatly resembling egg 
white.” Address: Univ. of California, Berkeley, California.

548. Sumner, James B.; Dounce, Alexander L. 1939. 
Carotene oxidase. Enzymologia 7(2-4):130-32. Nov. 21.
• Summary: “Carotene oxidase was discovered in 1928 by 
R. Bohn and L.W. Haas, and patents for its use in bleaching 
wheat fl our are held by the J.R. Short Milling Company 
of Chicago. As far as we are aware, this enzyme has not 
yet been described in the literature* (Footnote: *The 
“carotenase” of Olcott 1931 and others is quite another 
substance.) The enzyme occurs in the soy bean (Soja 
hispida), navy bean (Phaseolus vulgaris) and other beans. It 
oxidizes and thereby decolorizes alpha and Beta carotenes. 
This action is easily demonstrated by stirring 5 to 10 drops 
of carotene in oil with 150 cc. of water and one-half gram 
of soy bean meal... After stirring for one or two minutes, 
the yellow color of the carotene will fade completely. The 
enzyme bleaches butter and egg yolk.
 “The enzyme is aerobic oxidase. It catalyses the 
oxidation of unsaturated fats with the exception of castor 
oil. It probably adds a molecule of oxygen to each double 
bond, thereby forming peroxides.” The authors reported a 
pH optimum about 6.5 and found that a negative temperature 
coeffi cient existed between 30º and 15ºC. They also found 
that the carotene oxidase present in soy meal also oxidizes 
xanthophyll of egg yolk.
 Holman (1953) provides an historical perspective: 
“The name lipoxidase was fi rst used in describing the fat 

oxidizing enzyme systems of soybeans by Andre and Hou in 
1932. The connection between this enzyme system and the 
‘carotene oxidase’ system later discovered by Sumner and 
Dounce (1939) was not at fi rst recognized.” Note: The word 
“lipoxidase” is not mentioned in this article. Address: Dep. 
of Zoology, Cornell Univ., Ithaca, New York.

549. Pitcairn-Knowles, A. 1939. The Schroth regeneration 
cure. Naturopath and Herald of Health (New York City) 
44(12):360, 370-72.
• Summary: A biography of Johann Schrouth (1798-1856), 
a natural healer from Lindewiese. He was a born healer 
who obtained his knowledge mainly through observation. 
Since he was not university trained, the doctors of science 
opposed him, and their persecution was relentless, making 
his life almost unbearable for 20 years. He even suffered the 
ignominy of prison.
 The great turning point in his career came when he 
cured the Duke of Wurtemberg [Wuerttemberg], whose knee 
had been seriously injured in 1849 at a battle near Novara. 
The best doctors advised amputation, but the Duke would not 
hear of it. So he placed himself in the care of Schroth, who 
assured the Duke that he could cure him. After he did, the 
grateful Duke made the results known to the entire Austrian 
army. “Soon numerous progressive medical men came 
around to Schrouth theories and the cure spread to different 
countries.” Schroth’s theory was: “Without battle, no victory. 
Without self-denial, no satisfaction. Without cleansing, no 
healing.” His cure is widely known as the “Schrothian self-
denial cure.”
 At Lindewiese, the birthplace of this cure, nearly 2,000 
patients are now treated each year. The Schroth cure was one 
of the great turning points of the writer’s own life, and he 
soon introduced it to England.
 In the fi rst stage of the cure, there is a great deal 
of elimination. Huge amounts of impurities are visibly 
eliminated in the urine; its specifi c gravity may rise to as 
much as 1048. Uric acid, oxalic acid, salt, drug poisons, 
mucus, and “whatever else may be the disease producing 
encumbrance,” are eliminated in abundance. The theory 
holds that water-logging is the cause of much preventable 
disease. Large packs are applied nightly for many hours to 
relieve internal congestion and infl ammation. The writer 
then gives the actual modus operandi, the details of a weekly 
healing program. Dry days (dry stale bread and rolls only, no 
liquids) alternate with small and large wet days (light wine 
only). The packs, applied each night, consist of a wet sheet 
(well wrung out) next to the skin, covered by one or two 
blankets and a further envelopment of two large eiderdowns, 
almost like feather beds.
 A long list of the ailments treated is given. The cure 
involves hardships and must be carried out under constant 
and expert supervision. Address: F.N.C.A.
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550. Product Name:  Albusoy (Enzyme-Modifi ed Isolated 
Soy Protein Used as a Whipping Agent to Replace Egg 
Whites). Renamed New Albusoy in the early 1950s and 
purchased from Gunther Products.
Manufacturer’s Name:  Glidden Company (The), Soya 
Products Div.
Manufacturer’s Address:  5165 West Moffat St., Chicago, 
Illinois.
Date of Introduction:  1939.
Ingredients:  Incl. isolated soy protein.
New Product–Documentation:  The name “Albusoy” is 
derived from “soy albumen.” Ad in Soybean Digest. 1943. 
Sept. p. 53. “From Glidden, always a new development.” 
Lists all products made by Glidden’s Soya Products 
Division. “For confectionery use–Albusoy: A water-soluble 
proteinaceous material derived from the soybean–of a non-
coagulating nature–used as a whipping agent.” Note 1. This 
is the world’s earliest known commercial soy protein product 
(i.e., one made with soy protein isolates or concentrates) that 
is used as a food ingredient.
 Soybean Blue Book. 1947. p. 73. “Whipping Agents... 
The Glidden Co., Soya Products Div., 3165 W. Moffat St., 
Chicago 39, Illinois. 1958 was the last year this was listed 
under Glidden (Chemurgy Div., 1825 N. Laramie Ave., 
Chicago). Glidden was then acquired by Central Soya.
 Shurtleff & Aoyagi. 1985. April. “History of The 
Glidden Company’s Soya Products Division.” p. 10. “In the 
late 1930s Glidden became the fi rst company in America to 
do research on enzyme modifi cation of isolated soy proteins. 
The resulting fat-free product was sold as a whipping agent, 
largely for use in place of egg whites in confections. In 1939 
the company began small-scale production of America’s 
fi rst food-grade isolated soy protein. An enzyme-modifi ed 
isolate named Albusoy, it was made by hydrolyzing clean 
soybean meal with alkali, precipitating the soy protein at the 
isoelectric point, neutralizing the protein to pH 7, adding 
to the slurry papain (pronounced puh-PAIN, a proteolytic 
enzyme) equal in weight to 1% of the weight of the isolate, 
allowing it to stand at 120ºF, stopping the hydrolysis at the 
appropriate stage with hydrogen peroxide, then drying it on 
a Devine drum dryer. The product’s main weakness was that 
it was not denatured by heat. If the whip was put in or on a 
pie then baked, instead of setting up like egg whites, it would 
collapse. But it did work well in candies as a whipping 
agent. Over the next fi ve years or so several hundred tons 
a year were produced, largely to replace egg whites, much 
of which (surprisingly) came from China in dried form. Art 
Levinson played a key role in advancing this modifi ed isolate 
work. In 1945 Levinson, Julian, and Engstrom were granted 
U.S. Patent 2,381,407 (assigned to The Glidden Company) 
on their process for making whipping proteins. Ed Kruger, 
an old-time candy maker, was in charge of the product’s 
sales, and it was quite successful throughout the 1940s, in 
part because large imports of egg albumin from China had 

been cut off. After about 1949-1950 Albusoy was made for 
Glidden by Gunther Products.”
 Talk with Ed Meyer of Central Soya. 1993. April 3. 
Albusoy, introduced commercially in the late 1930s, was a 
pioneering product that went through a number of transitions. 
In the late 1930s the confectionery industry needed a 
replacement for Chinese egg albumin–which was imported 
in large quantities from China. In about 1937 at Glidden, 
Ed and Bernie Malter decided to make an enzyme-modifi ed 
product treated with the enzyme papain. Ed does not recall 
where they got the idea to do this; they may have read Betty 
Watts 1937 article (which discussed soy-based whipping 
agents but did not mention enzymatic modifi cation). They 
mixed the dry papain with dry industrial-grade soy protein 
(which was relatively clean); when this was heated in water 
and allowed to stand, the enzyme would act on the protein 
to produce a material that had some albuminoid qualities. 
To this day, the product is still enzyme modifi ed. This 
test product received a very cool reception because of the 
time and problems associated with getting it to whip. So 
they developed a wet process in one section of Glidden’s 
industrial isolate plant, with a drum dryer and later a spray 
dryer–which made it completely soluble. Ed would guess it 
went on the market in the early 1940s. It was used mostly 
in confectionery, especially in nougats. During the same 
time that Glidden was developing Albusoy, Ken Gunther 
at Central Soya was developing a pepsin-digested product. 
That product proved to be superior to Albusoy. When Ken 
Gunther left Central Soya, he got an exclusive license from 
Central Soya to manufacture this product. He started Gunther 
Products with a plant in his home town of Galesburg, Illinois. 
So in the late 1940s or early 1950s Glidden stopped making 
Albusoy and began to buy Ken Gunther’s product, which he 
made and bagged at his new company in Galesburg, Illinois, 
and which Glidden sold as “Premium Albusoy” or “New 
Albusoy.”

551. Matsumoto, K.; Nonomura, S. 1939. Kôso eki ôyô 
shôyu jôzô shiken [Application of enzyme solutions for 
shoyu manufacture]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 128. p. 335-42. [Jap]

552. Matsumoto, K.; Tsujita, D. 1939. Kôso ôyô miso 
seizô no shiken [The application of enzymes for miso 
manufacture]. Jozo Shikensho Hokoku (Report of the 
Brewing Experiment Station) No. 128. p. 375-80. [13 ref. 
Jap]

553. Matsumoto, K. 1939. Shinko shôyu moromi no kôso 
sayô no hikaku [Comparison of enzyme action and the age of 
shoyu moromi]. Nippon Jozo Kyokai Zasshi (J. of the Society 
of Brewing, Japan) 34(3):239-42; 34(4):373-77. [9 ref. Jap]

554. Matsumoto, K.; Narimiya, K. 1939. Shôyu bareisho kin 
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no koso-ryoku to baiyô no kankei [The relationship between 
the enzymatic strength of potato bacteria for shoyu and their 
cultivation]. Nippon Jozo Kyokai Zasshi (J. of the Society of 
Brewing, Japan) 34(7):675-79; 34(8):774-77. [Jap]

555. Mathews, Albert P. 1939. Physiological chemistry: a 
text-book for students. 6th ed. Baltimore, Maryland: The 
Williams and Wilkins Co. xvi + 1488 p. See p. 108. Illust. 
Index. 24 cm. [200+* ref]
• Summary: Lecithin is mentioned on 70 pages of this 
book; for example: p. 232-234, 917-918. The section 
titled “Lecithins” begins: “The lecithins may be defi ned as 
phospho-lipides which contain choline as the only base. A 
molecule of lecithin contains one molecule of glycerol, two 
molecules of fatty acids, one of phosphoric acid, and one 
of choline. The different lecithins differ in the character of 
their fatty acids and also in the point of substitution of the 
phosphoric acid in the glycerol.
 “There are two series of lecithins, the alpha series, in 
which the phosphoric acid is substituted in the alpha carbon 
atom of glycerol; and the beta series in which it is substituted 
in the beta carbon atom, the middle one, of the glycerol.
 “The lecithins are so called because the fi rst member of 
the series discovered was obtained from egg yolk, the Greek 
word for yolk being ‘lekythos’. Frémy obtained them from 
brain.”
 Likewise, phosphatide(s) are mentioned on 38 pages of 
this book; for example: p. 703, 750, 919, 924, 929, 944, 949.
 The “soy bean” is listed on pages 110 (appears in a table 
“Composition of various plant and animal proteins”), 689 
(urea, and the enzyme, urease, found in the Soy bean), 969 
(used in an experiment: Determination of allantoine in the 
urine. Urease method).
 The “soja bean” is listed on page 70 in a table giving 
the “Iodine values of various oils, fats and waxes.” With 
an iodine value of 122, the soja bean is classifi ed as “semi-
drying.” Linseed oil has the highest iodine value (175-205). 
followed by hempseed oil (148) and walnut oil (145).
 Note: Albert Prescott Mathews lived 1871-1957. The 
fi rst edition of this classic book was published in Sept. 1915. 
At the time of the 2nd edition in 1916 Mathews was Prof. 
of Physiological Chemistry, The University of Chicago. 
Address: Ph.D., Andrew Carnegie Prof. of Biochemistry, The 
Univ. of Cincinnati, Ohio.

556. Sizer, Irwin W. 1940. The activation energy of urea 
hydrolysis catalyzed by soy bean urease. J. of Biological 
Chemistry 132(1):209-18. Jan. [14 ref]
• Summary: The kinetics of urea hydrolysis were 
studied with urease partially purifi ed from two different 
samples of soy bean fl our. Over the temperature range 
from 0.2 to 50º the rate of chemical reaction increases 
exponentially in accord with the Arrhenius equation. As 
the inactivation temperature of the enzyme is approached, 

the reaction velocity slows. Address: Lab. of Physiology 
and Biochemistry, Massachusetts Inst. of Technology, 
Cambridge.

557. Webber, P.A. 1940. Are soy beans a good food? 
Madison Health Messenger (Madison, Tennessee) 2(3A):1, 
4. Undated.

• Summary:  “There is probably no legume which has been 
more universally used, and justly so, than the soy bean. In 
the earliest Oriental records that go back to the beginning 
of the Historical Period its use is frequently mentioned. 
Today after thousands of years, in hundreds of recipes, it is 
fi nding its way into the daily dietary of upwards of half the 
population of The world.
 “Only within the last few years has this interesting 
food received any emphasis in the Occident, but now it is at 
last receiving at least a part of the attention that it so much 
deserves. Methods for its use are daily being perfected and 
presented to the people of Europe and America. United 
States government agencies and State Experiment stations 
are spending much time and money to bring this unique 
legume and its use to the attention of the people of the 
United States.
 “Considerable research with experimental animals 
and humans has shown beyond a doubt its high value as 
a food. Its impressive chemical analysis 20% fat, 40% 
protein, 5% minerals, with its cheapness makes it one 
of the most economical and best sources of fat, protein, 
and mineral elements that can be found in any food. 
Combined daily in its various forms in the diet with plentiful 
supplies of vegetables, fruits, and grains, it contributes 
to a well-balanced ration providing adequate protein, fat, 
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carbohydrate, minerals, and vitamins.
 “Despite the above mentioned facts proven by many 
thousands of years of human experience and corroborated by 
the experimental evidence of scores of research laboratories, 
recently most adverse but unfortunate criticism has been 
published concerning the soy bean, attempting to lead the 
public to an unfavorable attitude toward this most useful 
food by cleverly covering the facts.
 “Even the warmest enthusiast for this food would hardly 
think of it in terms of supplying all the needs of the human 
dietary. An All-Wise Providence has provided a great variety 
of foods, and nature indicates a generous and liberal intake 
from this bountiful supply. Far be it from those who know 
the nutritional values of the soy bean best, and are most 
vocal in its praise to divert attention in any way from any 
other worth-while food.
 “We have been cited [sic] to the use of soy beans 
when fed to test animals, producing high blood pressure, 
indigestible wastes in the intestines, and albumin and casts 
appearing in the urine, showing kidney degeneration. It 
is unfortunate that along with this statement covering soy 
beans, it was not told the reader that excessive protein of 
whatever source in the diet, animal or vegetable in origin, 
will produce like results. This has been proven conclusively 
by Dr. Newburg of the University of Michigan Hospital and 
others. It would seem fair, to say the least, that the quantity 
of protein fed to these test animals would have been reported 
also, that the reader may know that the experiment was 
conducted to show what an ‘excess’ of soy bean protein 
would produce. In apprehension of this unscientifi c attempt 
calculated to mislead the reader, your attention is called to 
the word ‘excess’ which is the key to the whole situation. 
When too many soy beans are used over a long period of 
time these conditions may develop. This is true also of any of 
the rich protein foods such as meat, eggs, cheese, etc. Here 
as in other things the rule of moderation can be well taken. 
As yet soy beans are not being used extensively enough in 
the United States to be considered a cause for the alarming 
growth of high blood pressure, kidney degeneration, etc., so 
it is hardly fair to lay the blame of these prevalent conditions 
in Americans today on the humble soy bean. It is plain to 
even the unscientifi c mind that these conditions are being 
brought on, at least to some extent, by the excessive use of 
other high protein foods and habits that bring about general 
health degeneration.
 “A clear statement of truth on this subject instead of a 
half truth would have given the reader the proper impression; 
but half truths seem to be in vogue today; nevertheless such 
methods of deception are most reprehensible, and call forth a 
statement of the whole truth as recognized scientists report it. 
In spite of what has been written to the contrary, briefl y the 
following facts still remain:
 “1. The soy bean has been used successfully for 
thousands of years in the dietary of hundreds of millions of 

human beings.
 “2. It is a high protein food and along with other high 
protein foods should be eaten in moderation.
 “3. It is one of the cheapest and best sources of complete 
protein, fat, minerals, and vitamin B-1.
 “4. Its proper use is being encouraged by Federal and 
State Agencies.
 “5. Scientifi c, experimental and clinical evidence show 
that when eaten in proper combination with other foods it 
provides a most valuable adjunct to the diet.
 “6. Scientifi cally trained dietitians and other medical 
experts are increasing their use of the soy bean in diet 
therapy. For twenty-fi ve years the famous Battle Creek 
Sanitarium has been serving soy bean foods in many ways.
 “7. Many manufacturers of soy bean foods are properly 
representing their foods to the public and are producing fi ne 
tasty foods.
 “8. The public need not ‘beware’ of soy beans any more 
than they would beware of an excess of any other kind of 
protein food provided for our nourishment.
 “In conclusion I wish to assure the reader that my 
acquaintance with soy beans covers many years, sixteen 
of which were spent in the Orient where I had a fi rst-hand 
opportunity to observe soy beans as they were used in the 
diets of hundreds of millions of people and certainly if soy 
beans were such a dangerous food there would be little of 
the population of China and Japan left, considering that 
they have been using soy beans for thousands of years; 
however, instead today they are growing in numbers faster 
than Americans. I have been using soy bean foods for nearly 
twenty-fi ve years and none of the symptoms which were so 
misleadingly presented to the reader are present in my body.
 “The reader’s attention is cited [called] to thousands 
of pages of scientifi c literature found in any large public or 
other library, in corroboration of the above stated facts.”
 Note: two different issues of this periodical are shown 
to be Volume 2, No. 3. the earlier of these two, which we 
have decided to call 2(3A) was published after Sept. 1939 
(see last page) and before 15 Feb. 1940. We have estimated 
the publication date to be Jan. 1940. the second of these 
two, which we have decided to call 2(3B) was published 
after March 1940 (see 1st page). We have estimated the 
publication date to be April. 1940–3 months later. Address: 
PhD, Head of Chemistry Dep., Madison College.

558. Schoene, Lorin; Fulmer, E.I.; Underkofl er, L.A. 1940. 
Saccharifi cation of starchy grain mashes for the alcoholic 
fermentation industry: Comparison of several saccharifying 
agents. Industrial and Engineering Chemistry 32(4):544-47. 
April. [11 ref]
• Summary: Three amylolytic substances–malt, moldy 
bran, and soybean meal–are used alone or in combination 
for saccharifying two types of corn mashes–for the purpose 
of producing alcohol. The moldy bran was prepared by 
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growing a strain of Aspergillus oryzae on moistened wheat 
bran in a rotating drum. When used alone, moldy bran 
was most effective while soybean meal was of little worth. 
Combination of the two enzymic materials gave somewhat 
increased alcohol yields over those obtained with a single 
preparation in some cases. Address: Iowa State College, 
Ames, Iowa.

559. Newton, J.M.; Farley, F.F.; Naylor, N.M. 1940. The use 
of soybean -amylase to follow the modifi cation of starch. 
Cereal Chemistry 17(3):342-55. May. [26 ref]
• Summary: “The method of Martin and Newton (1938), 
which uses soybean beta-amylase to digest starch 
suspensions prepared at different temperatures, has been 
employed to measure the susceptibility of different starches 
to digestion and to measure the effect of various treatments 
on this susceptibility.” Address: Plant Chemistry Subsection, 
Iowa Agric. Exp. Station, Ames, Iowa.

560. Sumner, James B.; Sumner, Robert J. 1940. The coupled 
oxidation of carotene and fat by carotene oxidase. J. of 
Biological Chemistry 134(2):531-33. July. [3 ref]
• Summary: The article begins: “Recently Sumner and 
Dounce (1939, Enzymologia) described the enzyme 
discovered in 1928 by Bohn and Haas in legumes and 
especially in the soy bean. This enzyme peroxidizes the 
unsaturated fats and bleaches carotene, bixin, xanthophyll, 
and other carotenoids. We have called this enzyme ‘carotene 
oxidase,’ but possibly ‘unsaturated fat-peroxidizing enzyme’ 
would be more accurate.” Note: This article is the fi rst to 
mention the important discovery by Bohn and Haas, but no 
citation is given. The fi rst citation was given by Cosby and 
Sumner (1945).
 “Carotene oxidase bleaches carotene with extreme 
slowness unless a small amount of fat is present. If an 
optimal quantity of fat is added, carotene is bleached with 
great rapidity... The bleaching action by the enzyme is 
probably an instance of a coupled reaction.” The apparent 
oxidation of carotene is an indirect result of the action of this 
enzyme which peroxidizes unsaturated fat.
 Note: Carotene oxidase appears to be the same as 
lipoxydase (French), later named lipoxidase. Sumner 
and Smith stated in 1947 (p. 87): “In 1940 Sumner and 
Sumner demonstrated that when lipoxidase peroxidizes 
an unsaturated fat, some highly reactive intermediate is 
produced which can bring about the oxidation of carotenoids 
and other plant pigments which may be present. Hence 
lipoxidase is identical with the enzyme of Bohn and Haas.” 
Address: Dep. of Zoology, Cornell Univ., Ithaca, New York.

561. Tauber, Henry. 1940. Unsaturated fat oxidase. J. of the 
American Chemical Society 62(8):2251. Aug. [1 ref]
• Summary: “Sir: In 1928 R. Bohn and L.W. Haas found that 
the soy bean, navy bean, and other beans contain an enzyme 

which oxidizes carotene and unsaturated fats. They obtained 
and assigned patents to the J.R. Short Milling Company 
of Chicago [Illinois] for bleaching of wheat fl our by this 
method.”
 This article argues that carotene oxidase does not exist 
and that the oxidation of carotene is caused indirectly by an 
“unsaturated fat oxidase,” i.e. by the action of fat peroxides 
on carotene. Note: The word “lipoxidase” is not mentioned. 
Address: Long Island City, New York.

562. Fortune. 1940. Plastics in 1940: National defense is 
smoking out the “plastic plane” and much more. Plastics are 
a $500,000,000 a-year business now, and growing up fast. 
22(4):89-96, 106, 108. Oct.
• Summary: An excellent overview of the rapidly changing 
world of U.S. plastics, including the many types and their 
uses. Somewhere between 1935 and 1940 the infant U.S. 
plastics industry turned a key corner. During those 5 years 
production nearly doubled, and the number of plastics 
increased from 5 to 10. The various types with their year of 
introduction and a typical trademark are given (p. 96, 106):
 (1) Nitrocellulose. 1870–The oldest, Celluloid, a 
thermoplastic which is highly fl ammable.
 (2) Phenolic. 1909. Thermosetting phenol formaldehyde, 
Bakelite. Price: 14 cents a pound. Output: 84 million lb 
in 1939. Work horse of the industry in workaday colors 
like black and brown. Used in automobile parts, electrical 
equipment.
 (3) Casein. 1919. Casein formaldehyde, Galorn. Warps 
and cracks in humidity. Has gravitated to buttons, buckles, 
smaller items.
 (4) Alkyd. 1926. Phthaic or maleic anhydride-glycerin, 
G.E.’s Glyptal. Used mainly in tough, quick-drying, multi-
colored, weather-resistant paints, lacquers, and varnishes.
 (5) Cellulose acetate. 1927. Like nitrocellulose but not 
fl ammable.
 (6) Urea. 1929. A thermosetting answer, in full color, to 
the drab molded phenolics.
 (7) Vinyls. 1932. Incl. polyvinyl acetate, polyvinyl 
chloride, etc. Much development in recent years.
 (8) Cellulose ethers. 1935.
 (9) Acrylic. 1936. Usually means methyl methacrylate. 
Röhm & Haas’s Plexiglas, and du Pont’s Lucite. Crystal 
transparency, rigid stability, glowing colors, highest price. 
Cockpits and gun turrets for fi ghting planes.
 (10) Styrene. 1937. Ethylene benzene. Dow’s Styron. 
The plastic that tinkles. Lightest plastic known and very 
transparent. Brittle.
 (11). Lignin. 1937. Made from waste wood. Used 
mainly in panels or wallboard.
 (12) Cellulose acid butyrate. 1938. Related to cellulose 
acetate.
 (13) Vinylidene chloride. 1929. A fl ex plastic wrap. 
Dow’s Saran. Highest tensile strength of any known plastic.
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 (14) Melamine. 1940. Melamine formaldehyde.
 The new technology, injection molding, is much faster 
than the old compression molding. Lamination is also new. 
This year Henry Ford is making all of his tractor seats out 
of phenolic-saturated papier-mâché pressed to the desired 
shape.
 The future: The lowest-prices and most versatile plastics 
are the phenolics, which start at about 14 cents/pound–vs. 
1.5 cents/lb for steel billets and 18 cents/lb for aluminum. 
Ford is the most plastic-minded of the auto makers. Yet a 
commercial all-plastic car body will have to wait until prices 
drop to near that of steel. Henry Ford “has been going around 
for a year with an experimental laminated phenolic door on 
the rear compartment of his car, walloping it with an ax for 
the benefi t of skeptics, and then inviting them to do likewise 
on their own cars... Ford cars may well appear in the next 
year or two with plastic rear-compartment doors, light and 
easy to handle. And an entirely plastic fender might come 
out of the new aircraft processes and have the enormous 
selling point of being dentproof. The over-all use of plastics 
in automobiles–now placed at anywhere from 100 to 100 
different parts–has been sharply rising for a decade. But the 
Plastic Car is still somewhat remote” (p. 108). Note: U.S. 
entry into World War II in December 1941 diverted Ford’s 
attention from plastic car research.
 “The incredible fact about plastics is this: anything 
is possible in this industry that boomed up out of the 
depression, when all new enterprise was supposed to have 
stopped, and made itself part of the new age of power, 
chemistry, and alloys.”

563. Brother, George H.; Smith, A.K.; Circle, S.J. 1940. 
Soybean protein: Resume and bibliography. ACE (U.S. 
Bureau of Agricultural Chemistry and Engineering) No. 62. 
64 p. plus 11-page supplement. 28 cm. [714 ref]
• Summary: Part I is a 20-page review of the literature with 
the numbers of references in part II cited in text. Part II is a 
bibliography of 592 references on this subject.
 Contents: Introduction. Part I. Agronomic and 
general. Treatment and processing of whole soybeans. 
Protein extraction from soybean meal. Hydrolytic 
products of soybean protein. Enzymes of the soybean. 
Industrial applications: Adhesives, plastics, paper sizing, 
miscellaneous.
 Part II. Literature cited. Agronomic and general. 
Treatment and processing of whole soybeans. Protein 
extraction from soybean meal. Hydrolytic products of 
soybean protein. Enzymes of the soybean. Industrial 
applications: Adhesives, plastics, paper sizing, miscellaneous 
(Textile fi ber, fi lm, paint, dispersing agent, stabilizing agent, 
bleaching agent, insecticide spray, core binder, clarifying 
agent, mellowing agent, fi nishing wax, wetting agent).
 There follows an undated supplement with 124 
additional references (591 to 714) grouped under the same 

categories as shown above. The most recent references in the 
supplement seem to have been published in 1941. Address: 
1. Senior Chemist; 2. Chemist; 3. Junior Chemist. All: 
Regional Soybean Lab., Univ. of Illinois, Urbana.

564. Prescott, Samuel Cate; Dunn, Cecil Gordon. eds. 1940. 
Industrial microbiology. New York, NY: McGraw Hill Book 
Co. x + 541 p. Illust. Index. 23 cm. [53* ref]
• Summary: In Chapter 8, titled “Yeast: Its manufacture, 
vitamins, and uses,” p. 155 states that soybeans, freed 
of bitter principles, sugar-beet juice, and various other 
substances have been proposed either to increase the yield 
of yeast or to act as the source of nutrient material (See 
Chrzaszcz and Janicki 1936).
 Chapter 24 titled “The molds” (p. 339-57) discusses: 
Some important Aspergilli (members of the Aspergillus 
fl avus-oryzae, especially strains of the A. oryzae series are 
of major industrial importance in the Orient [East Asia]). 
They are used to make sake, shoyu, miso, and mizuame, a 
sugar syrup made from rice (p. 350). Divisions of Penicillia 
(the genus Penicillium). The genus Rhizopus (used in the 
amylo process for converting starch to sugar by the use of 
selected molds–see p. 48-50). Mold enzymes. Apparatus for 
cultivating molds. References on molds (42).
 Chapter 32 titled “Mold enzyme preparations: Uses 
and products” (p. 419-24), has the following contents: 
Introduction. Commercial amylase and its preparation. Koji 
and its preparation. Some mold products (in Japan): Soy 
sauce or shoyu, tamari, miso. The uses of mold enzymes 
(industrially): Amylases, invertase, proteases, and pectinase. 
The authors cite the industrial applications of members 
of the Aspergillus fl avus-oryzæ group especially strains 
of Aspergillus oryzæ. Commercial amylase or diastase is 
marketed under a variety of trade names such as Taka-
diastase, Kashiwagidiastase, Digestin, Polyzyme, Protozyme, 
and Oryzyme. These are generally mixtures of enzymes, 
however purifi ed enzyme preparations (such as Taka-
amylase) may be obtained.
 Koji may also be used to make sake (rice wine) and 
shocho (distilled alcoholic liquor). “The use of koji in 
the United States was introduced by Takamine” (p. 420). 
Address: Cambridge, Massachusetts.

565. Sizer, Irwin W.; Tytell, Alfred A. 1941. The activity 
of crystalline urease as a function of oxidation-reduction 
potential. J. of Biological Chemistry 138(2):631-42. April. 
[10 ref]
• Summary: In two experiments using crude urease there 
was no detectable action of the different oxidizing or 
reducing solutions upon enzyme activity. “These results are 
in agreement with those of Fischgold (1934) who could fi nd 
no relationship between oxidation-reduction potential and the 
activity of crude urease. Similar results on crude soy bean 
and Proteus vulgaris urease were reported by Sizer (1940, 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   193

© Copyright Soyinfo Center 2021

1941).” Address: Lab. of Physiology and Biochemistry, 
Massachusetts Inst. of Technology, Cambridge, 
Massachusetts.

566. Gorbach, G. 1941. Investigations on soybean lipase. 
Fette und Seifen (Hamburg) 48(5):308. May. *

567. Sosa-Bourdouil, Cécile; Brunel, A.; Sosa, A. 1941. Sur 
la composition des gousses et des graines de Soja au cours 
du développement [The composition of soybean pods and 
seeds during the course of their development]. Comptes 
Rendus des Seances de l’Academie des Sciences (Paris) 
212(14):1049-51. June 16. [Fre]
• Summary: We studied, based on the same material, the 
evolution of carbohydrates, lipids, proteins and some 
diastases during the development of the soybean (Soja 
hispida Mnch.) with yellow seeds cultivated in Paris. We 
collected fruit at the same time at various stages (I to IV) 
and analyzed the pods (gousses) and the seeds (graines) 
separately, except at the beginning, when the seeds were too 
small to be separated (stage O).
 We fi rst summarize the essential characteristics of the 
two structures, as regards the proportions of the various 
parts, expressed in grams per 100 g of dry matter. Overall, 
for the seeds we observed an accumulation of proteins 
(4.4-5.1 of proteic nitrogen), lipids (10.4-18.5), and soluble 
carbohydrates (5.3-9.2), while the pods evolved in the 
opposite direction. The substances that we studied also show 
different characteristics in detail.
 Soluble carbohydrates.–Initial reducing sugar is present 
at all stages, but at the beginning it is four times more 
abundant in young pods than in seeds; over the course 
of development it decreases in both structures. Sucrose 
(saccharose) accumulates in the seeds, and stachyose is 
present from the beginning; the holoside stachyose is absent 
from the pods, where sucrose gradually disappears.
 Ascorbic acid is present in young seeds (0.13 in I) amid 
signifi cant levels of free reducing sugar; the pods contain 
much less (0.01 in I).
 Lipids.–The average molecular weight of fatty acids 
increases from 262 to 291 in seeds, and the iodine index 
of the lipidic extract increases from 93 to 129; this index 
is considerably lower in the pods (64 to 89). The level of 
unsaponifi ables per 100 g of ether extract there is higher (14-
19 instead of 5.5-1.6).
 Nitrogenous substances.–At no stage are nitrates present. 
Both structures become depleted of soluble nitrogen–
particularly of ammoniacal nitrogen and amide nitrogen–
over the course of development. Allantoin disappears in 
the seeds, while its level increases in the pods, where it is 
four times more abundant in the fi nal stage; allantoic acid 
decreases from the beginning in the seeds, then remains 
constant; in the pods, it reaches a maximum in I, then 
disappears.

 Diastases.–The seeds are 33 times lower in saccharase 
at the beginning than the pods, where this level rapidly 
decreases; they are ten times richer in beta-glucosidase and 
15 times richer in amylase (stage I), while no signifi cant 
quantities of starch are present. The level of maltase is low. 
Uricase activity increases in the seeds; the opposite is seen 
in the pods. Allantoinase is at its most abundant in the young 
seeds; we see the same type of changes in the pods. The 
urease activity of the seeds is very high, [and] in the pods it 
decreases rapidly. Allantoicase is present only in the young 
seeds.
 We relate the results to a structure characterized by its 
state of development: we represent this state by the average 
dry weight of a seed and a pod at corresponding stages. 
Between the two structures there is a particularly signifi cant 
path difference in development between stages III and IV, 
where the growth rate of the seed is signifi cant (20%), while 
that of the pod is very slow (1.2%). The pod, a temporary 
(transitoire) structure, empties itself of its reserves and dies, 
while the seed accumulates the materials subsequently used 
by the embryo. To these different fates correspond distinct 
chemical activities, as is highlighted by the quality of the 
materials and their entire evolution, as illustrated by the 
graphs opposite.
 The accumulation path of proteins, lipids and 
carbohydrates is shown for seeds by rising straight lines, 
whereas for pods, the curves pass through a maximum 
[value].
 Note: In the middle of page 1050, three graphs (side by 
side) pertain to the seeds and three more to the pods. Below 
them are the following:
 Comments.–We note once again that the activity of 
diastases does not always correlate with the quality and 
quantity of the materials on which they may act. Over the 
course of development, the accumulation of proteins is more 
active at the beginning than that of carbohydrates and lipids. 
The ratio of soluble carbohydrates to lipids, being constant, 
gives no information on lipogenesis, in situ, at the expense 
of carbohydrates. In the pods, allantoic acid undergoes the 
same changes as do proteins. Allantoin disappears at the end 
of seed development, as does ascorbic acid. We also know 
that these substances reappear over the course of germination 
as the embryo develops. This parallel evolution appears to 
correspond, on the one hand, to the formation (construction) 
of protein substances (allantoin), and on the other hand, to 
the intensity of oxidation-reductions (ascorbic acid) during 
periods when the chemical activity of the living matter 
increases to a very high level.
 Note: Translated by Laura Friend (MA, CT), Port 
Orchard, Washington. Address: Paris, France.

568. Strain, Harold H. 1941. Unsaturated fat oxidase: 
Specifi city, occurrence and induced oxidations (Letter to the 
editor). J. of the American Chemical Society 63(12):3542. 
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Dec. [10 ref]
• Summary: Researchers have found that an oxidase enzyme 
in soybeans converts unsaturated fats into peroxides. This 
enzyme has now been found to oxidize directly only those 
compounds containing a certain group with cis confi guration. 
For example, oleic, ricinoleic, linoleic and linolenic acids 
and their esters absorbed oxygen rapidly.
 This unsaturated fat oxidase has been detected in the 
seeds of some legumes (the names are given) but not of 
others. Address: Carnegie Institution of Washington [DC], 
Div. of Plant Biology, Stanford Univ., California.

569. Leonard, John M. 1941. A study of soy bean esterase. 
PhD thesis, The Catholic University of America. Biological 
Series No. 39. 81 p. Biological Series No. 39. [57 ref]
• Summary: Chapter 2 contains a good review of the 
literature on enzymes of the soy bean. Address: CUA, 
Washington, DC.

570. Newton, John Marshall. 1941. The concentration, 
characterization and properties of soybean amylase. PhD 
thesis, Iowa State University. 61 p. In: Doctoral Dissertations 
Accepted by American Universities, 1941. *
Address: Iowa State Univ., Ames, Iowa.

571. Soroa, José Maria de. 1941. La soja. Su cultivo y 
aplicaciones. Segunda edicion, corregida y aumentada [The 
soybean. Its cultivation and utilization. 2nd ed.]. Madrid, 
Spain: Ministerio de Agricultura. Seccion de Publicaciones, 
Prensa y Propaganda. 87 p. Undated. No index. 16 cm. First 
ed. was by Abadal and Soroa, 1932. [Spa]
• Summary: Contents: The soybean. Recent history. 
Some antecedents to the present trials conducted in Spain. 
Agronomic notes (incl. soybean varieties). Preparation of the 
soil. Utilization of soybeans. Food uses. Other applications 
of the seed. Industrial uses. Soybean oil. Extraction and use 
of the fl our and milk of the soybean. Exploitation of the 
soybean plant as feed. Forage. Use of soybean in clinical 
analysis (urease). Appendix: Soybean production worldwide 
in 1925-1929 and 1933 (from IIA, Rome).
 For some years the author has been dedicated to the 
economic propagation of this legume (la soja) in Spain. He 
has succeeded in calling attention to its merits, both with the 
fi rst edition of this book (1932) and with subsequent work 
and demonstrations; a number of farmers have experimented 
with the crop. He was asked to do a new edition of this 
booklet by the Ministry of Agriculture’s Department of 
Publications, Press, and Propaganda / Advertising, in order to 
synthesize some observations of recent years and to give an 
opinion on the possibilities and economic advantages of ‘la 
soja’ in Spain. The author refl ects that the days of hunger in 
the ‘red zone’ are not far away (p. 5).
 The Station of Cereal Culture (Estación de 
Cerealicultura) and the Institute of Agronomic Investigations 

(Instituto de Investigaciones Agronómicas) are already 
working on soybean cultivation. The author offers to the 
Superior Council of Scientifi c Investigations the subject of 
the use of soy in the diet, and how to perfect the soybean, 
lower its price, and employ its derivatives in as many 
technical fi elds as other countries already do. In effect, not 
alone did Russia start giving maximum attention to the 
soybean (p. 7).
 In southeast Spain, soybeans have been cultivated on 
the farms of Jerez de la Frontera by the author’s esteemed 
teacher and the director of the Center D. Eduardo Noriega 
Abascal (p. 8). A graph on page 10 shows soybean imports 
and exports for 1934 for various countries.
 Some antecedents to the present trials conducted in 
Spain: In 1917 the Spanish council in Shanghai, don Julio 
Palencia, sent to the Spanish Department of State a study on 
the cultivation of soybeans, proposing that trials be made to 
acclimatize the valuable legume to their country.
 In Motril (a city in south central Spain on the 
Mediterranean) and then in the Southern Agricultural Station 
at Malaga (a town just to the west of Motril, also on the 
Mediterranean), soybeans started to be cultivated about 10 
years ago (c. 1931) by the agronomic engineer D. Arsenio 
Rueda, in parcels of 5 ares = 0.5 ha, from which he obtained 
yields each of 60 litres (.78kg/liter), so 46.8 kg per 5 ares.
 Both white and black varieties have given good results, 
but the white was better, and the seeds obtained have been 
divided among agriculturists...
 In Spain, besides the trials cited above, for more than 
25 years (since ca. 1916) the soybean has been cultivated 
with excitement thanks to the zeal and the interest, realized 
in patriotic labor on the farm in Jerez (southeast Spain), 
of the agronomical engineer Eduardo Noriega, and also of 
Mr. Oritz, comrade of the former. They shared yellow and 
black varieties with Valencian farmers; Valencia is on the 
Mediterranean. Cultivation has since been accomplished 
in the central Spanish region. There is also a record of the 
cultivation of soybeans in Lerida in the years 1925-26 by the 
doctor don Jose Abdal, an illustrious pharmacist.
 The sowing was done with seeds procured from Japan 
of the variety soja hispida, yellow seeded, with the object 
of seeing if it would grow in this province. The seeds were 
soaked for 10 hours in water, then planted in a garden 
without more security or care than they would take with any 
other plant. They were sown at the end of April and most 
of the seeds germinated, reaching a height of 65 cm. They 
developed and fl owered perfectly, and were completely 
developed by the end of August. This small trial can only 
demonstrate that the soybean will grow in irrigated terrain, 
on a warm site, and without much care (p. 12-14).
 The agronomic engineer Jesus Andreu, 20 years ago, did 
tests on the culture of soy as a forage plant in the province 
of Pontevedra with good results. There is also news, if 
incomplete, of other successful tests in the provinces of 
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Madrid and Toledo.
 As a consequence of this news–and perhaps of the 
spreading of these and of the foreign trials, and of the 
experiences of the National Agronomic Institute–soybeans 
have been divided among individuals and farms for the last 
10 years by the General Direction of Agriculture. And the 
Institute of Cereal Culture has resumed trials with seeds of 
Japanese origin. The author’s companions, don Felix Sancho 
Penasco and don Fernando Gaspar are studying a hundred 
varieties, and will determine the requirements of each variety 
in order to select the ones appropriate for each region (p. 15).
 Note: No date is given in this book. However a 
bibliography in the Sept/Oct. issue of Revue Internationale 
du Soya gives the date as 1941. Address: Ingeniero 
Agronomo, Madrid, Spain.

572. The story of Parke, Davis & Company. 1941. Detroit, 
Michigan: Parke, Davis & Co. [28] p. Illust. Map. 19 cm.
• Summary: A history of Parke, Davis & Co. on its 75th 
anniversary (1866-1941). “Seventy-fi ve years of service to 
medicine and pharmacy.”
 On an unnumbered page we read: “The company 
is reorganized: With the passing of Parke and Davis a 
reorganization took place. Three prominent Detroit business 
leaders, David Whitney, Theodore D. Buhl, and Henry 
Stephens, took over Mr. Davis’ interest in the concern. 
William M. Warren became general manager; Mr. Buhl 
succeeded Mr. Parke as president.
 “What shall be said of this second important period in 
Parke-Davis history–the fi rst 40 years of the present century? 
In a word, this was the period of the Company’s greatest 
development, during which Parke, Davis & Company 
became the world’s largest makers of pharmaceutical and 
biological products. This phenomenal growth has largely 
come from the discovery and introduction of many important 
medicinal products, the fruit of Parke-Davis research. Of 
these, only a few need be mentioned–Adrenalin, a powerful 
heart stimulant; Pituitrin, often necessary in childbirth; 
Ventriculin, specifi c in pernicious anemia; Antuitrin-S; Thio-
Bismol; Haliver Oil; Taka-Diastase; Neo-Silvol; Pitocin; 
Pitressin; Eschatin.
 Two pages later: “Parke-Davis has ever been a house of 
interesting personalities–prominent fi gures in the scientifi c 
world. Among them may be mentioned Dr. Charles T. 
McClintock, fi rst director of the Research Laboratories; 
Dr. Jokichi Takamine, discoverer of Adrenalin and Taka-
Diastase; Dr. J.M. Francis, Chief Chemist for many years; 
Dr. Wilbur L. Scoville, noted pharmaceutical authority; Dr. 
E.M. Houghton, pioneer in physiological standardization; 
and Dr. Oliver Kamm, the present Scientifi c Director of 
Research Laboratories, who has achieved more than a 
national reputation during recent years.”
 Six presidents: The fi rst president was Hervey C. Parke. 
Address: Detroit, Michigan.

573. Dei, Kooiti. 1942. Ueber die Inaktivierung der 
Sojaurease durch Borsaeure [On the inactivation of soy 
urease by boric acid]. Tohoku J. of Experimental Medicine 
42(1):93-100. Jan. 31. [9 ref. Ger]
Address: Medical-Chemical Institute, Faculty of Medicine, 
Imperial Tohoku Univ., Sendai [Japan].

574. Sweeney, O.R.; Arnold, L.K. 1942. Plastics from 
agricultural materials. Iowa Engineering Experiment Station, 
Bulletin No. 154. 52 p. Feb. [21 ref]
• Summary: Contents: Introduction. Soybean meal 
plastics: Soybean meal-furfural plastics, soybean meal-
phenol-aldehyde plastics (effect of varying proportions of 
ingredients, effect of hexamethylenetetramine, effect of time 
and temperature, factors affecting water absorption, effect 
of fi llers), soybean meal-furfural-urea plastics (conclusions), 
plastics from corncobs and phenol or cresol, plastics from 
hydrolyzed agricultural wastes, industrial possibilities of the 
plastics studied. Address: 1. Prof. of Chemical Engineering; 
2. Assoc. Prof. of Chemical Engineering. Both: Iowa 
Engineering Experiment Station, Iowa State College A&M, 
Ames, Iowa.

575. Stevenson, Trueman M. 1942. Soy. Food in Canada 
2(4):5-7. April.
• Summary: Part 1 in this series on soy in Canada concerns 
its use in foods. This article, it is hoped will “cause food 
manufacturers to take a more intense interest in the use of 
Soy.”
 Contents: Introduction. The soybean plant. Chemical 
composition of soy [beans]: protein. How Germany uses 
it [Soybean Digest translation of the German Army Soya 
Cook Book]. Vitamins and minerals. Use in food processing: 
Enzymes (peroxidase and urease used in baking industry), 
phosphatides (lecithin). Company pioneers canning of 
edible soy beans (Fox Valley Canning Co. of Hortonville, 
Wisconsin). Address: PhD, Dominion Agrostologist.

576. Bigelow, M.H. 1942. Modern adhesives from a 
chemurgic standpoint. Chemurgic Digest. Oct. 31. p. 124-25.
• Summary: “The earliest and most widely used glues were 
derived from vegetable or animal origin. Fish and animal 
glues were standard means for gluing furniture and other 
products of the wood working industry. Vegetable glues 
found their place in wall papering and the paper craft in 
general. Each were good from the standpoint of the strength 
of dry bonds but failed to work properly under damp 
conditions. In either case fungi would rapidly ‘eat’ up the 
glue line. or extremely dry conditions would bring about 
severe brittleness, sometimes resulting in failure of the bond.
 “Of direct interest to the chemurgist and probably 
largely through his efforts, a better adhesive was introduced 
to the gluing trade. This was casein, a byproduct of the 
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milk industry. While largely a byproduct it soon became the 
stabilizing infl uence in the plywood industry, particularly 
at that period where milk consumption, as milk, was far 
less than the quantities produced. Casein glue had suffi cient 
merits over previous glues to make it suitable for plywood 
construction. particularly the interior grade. Blood albumin. 
also a farm byproduct. entered the same fi eld. While both 
of these adhesives were superior to animal and vegetable 
glues with respect to water resistance, the suffered badly 
from fungus attack. Soybean protein glues were introduced 
and had the inherent qualities and shortcoming of blood 
albumin and casein glues. Of course. the addition of certain 
preservatives has helped in minimizing the effect of fungi 
with the result that all three of these glues are still in current 
use in large quantities for plywood construction and joint 
gluing.
 “Utilizing the experience obtained in making synthetic 
resin molding compounds, chemists produced resin glues 
using the same chemical components. Synthetic resin glues 
became very popular upon their introduction because they 
not only gave excellent dry bond strength but are unaffected 
by water and associated fungus attack. Synthetic resin 
adhesives are made from two major chemical reactions: 
namely. the product of reacting phenol with formaldehyde, 
and the product of reacting urea with formaldehyde.”
 “Combinations of soybean protein, or blood albumin, 
with phenolic glues are in commercial use. Wood fl our is 
also widely used in conjunction with urea glues, so also is 
walnut shell fl our.” Address: Director of Technical Service, 
Plaskon Company.

577. Sumner, Robert J. 1942. Lipid oxidase studies. II. 
The specifi city of the enzyme lipoxidase. J. of Biological 
Chemistry 146(1):211-13. Nov. [7 ref]
• Summary: “It was observed by Sumner and Sumner (1940) 
that the so-called ‘carotene oxidase,’ found in soy beans, 
oxidized carotene only in the presence of unsaturated fats. 
This observation was later confi rmed by the independent 
investigations of Tauber (1940). The oxidizing factor was 
identifi ed as the enzyme lipoxidase, the existence of which 
was fi rst noted by André and Hou (1932).
 The purpose of this investigation is to determine the 
effect of this enzyme on various unsaturated compounds in 
order to establish the structure or structures for which the 
enzyme is specifi c. The results indicate that lipoxidase is 
most effective on a structural group whose chemical formula 
is shown.
 Note: This is the earliest English-language document 
seen (Nov. 2021) that uses the word “lipoxidase” in 
connection with soybeans. André and Hou used the French 
word “lipoxydase” in 1932. Address: Div. of Chemistry, New 
York State Agric. Exp. Station, Geneva, New York.

578. Sumner, Robert J. 1942. Lipid oxidase studies. III. 

The relation between carotene oxidation and the enzymic 
peroxidation of unsaturated fats. J. of Biological Chemistry 
146(1):215-18. Nov. [7 ref]
• Summary: Linseed oil was highly peroxidized by stirring 
violently with aqueous soy bean meal extracts and the 
peroxidation of the product was then determined. It was 
shown that carotene is not oxidized by the peroxides formed 
from unsaturated fat, either directly or indirectly. Rather 
the oxidation of carotene requires that the peroxidation of 
unsaturated fat be actually in progress.
 It was shown that there exists in soy bean meal no 
enzyme which catalyzes the oxidation of carotene by fat 
peroxide.
 Note: This is the earliest English-language document 
seen (Nov. 2021) that uses the word “peroxidation” in 
connection with soybeans. Address: Div. of Chemistry, New 
York State Agric. Exp. Station, Geneva, New York.

579. Hafner, Fred H. 1942. General considerations of soy 
fl our as a bread ingredient. Baker’s Digest 16(12):282-84. 
Dec. [3 ref]
• Summary: Compares soy fl our and wheat fl our, analyzes 
factors and properties of importance to the baker, gives 
general recommendations for using soy fl our to supplement 
wheat fl our in breadmaking, and discusses the benefi ts 
of this use. Specifi cally discusses: Full-fat soy fl our vs. 
low-fat soy fl our (expeller or extracted). Protein strength. 
Fat, a shortening saver (and lecithin). Water absorption. 
Diastatic enzymes. Yeast food. Color contribution. General 
recommendations for formulating soy-wheat bread. Benefi ts 
derived from use of soy fl our. Commercial aspects of soy-
wheat bread. Address: Archer-Daniels-Midland Company, 
Dep. of Nutritional Research, Minneapolis, Minnesota.

580. Product Name:  Soy Whip (Whipping Compound to 
Replace Egg Albumen).
Manufacturer’s Name:  Central Soya Co.
Manufacturer’s Address:  300 Old First Bank Building, 
Fort Wayne 2, Indiana.
Date of Introduction:  1942.
Ingredients:  Incl. enzyme-modifi ed isolated soy protein.
New Product–Documentation:  Interview with Lou Sair. 
1985. March 16. While at Central Soya, Sair was assigned 
the job of coming up with a good whipping compound. He 
made isolated soy protein, then used a pepsin digestion to 
convert the isolate to a (fat free) compound that worked very 
well in whipped nougats and candy. Used in cakes, it rose 
beautifully during baking, then collapsed, since it was not 
denatured by heat. This product, called Soy Whip, was of 
excellent quality, and in about 1942 it was commercialized. 
Note: This is not a type of “Whip Topping” used as a 
replacement for whipped cream.

581. Markley, Klare S.; Goss, Warren H. 1942. The 
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chemistry and technology of the soybean and its derived 
products. I. Chemical composition and properties of 
constituents and derived products. ACE (U.S. Bureau of 
Agricultural Chemistry and Engineering). No. 142. Part I. 
112 p. 28 cm. Part I, by K.S. Markley. [477 ref]
• Summary: Contents: Introduction. Composition and 
properties. Mineral constituents. Proteins and other 
nitrogenous constituents. Enzymes. Carbohydrates. 
Glycosides: Saponins, phytosterolins, isofl avone glycosides 
(carbohydrate-containing substances). Pigments. Vitamins. 
Oil and oil-soluble constituents: Physical and chemical 
characteristics of soybean oils, fatty acids and glycerides, 
sterols and other unsaponifi able constituents, oil-soluble 
pigments, antioxidants, phosphatides. Literature cited.
 Note: The 477 bibliographic references at the end of this 
book are of high quality with relatively few errors. A typical 
reference has the author (with diacritics when necessary and 
with fi rst name or initial), the year of publication, the title 
(of the article, book, patent, etc), the periodical title in the 
original language with diacritics, and the volume and pages 
(but missing the issue number and the month of publication), 
Missing are the number of references, language (and 
summary languages), and a translation of non-English titles 
into English. An excellent abstract for each record comprises 
the fi rst half of this book. A relatively small number of 
the bibliographic references are related to soy but do not 
mention soy. About 8-10 have fatal errors in the references 
(e.g. #346, #349, #354, #381, #389, etc.), whereas a small 
number have non-fatal errors (usually typos). Address: U.S. 
Regional Soybean Industrial Products Lab., Urbana, Illinois.

582. Newton, J.M.; Hixon, R.M.; Naylor, N.M. 1943. 
Soybean amylase. II. Further purifi cation of crude soybean 
beta-amylase concentrates. Cereal Chemistry 20(1):23-31. 
Jan. [15 ref]
• Summary: Describes a method for preparing Beta-amylase 
from soya beans. Address: Dep. of Chemistry, Iowa State 
College, Ames, Iowa.

583. Reiser, Raymond; Fraps, G.S. 1943. Determination of 
carotene oxidase in legume seeds. J. of the Association of 
Offi cial Agricultural Chemists 26(1):186-94. Feb. [6 ref]
• Summary: Table 4 lists the carotene oxidase activity (in 
units/mg) of 34 different legumes. The highest activity 
is found in Mandalay soy bean (60.0). The third highest 
is Laredo soy bean (25.). The lowest is Lima bean (1.9). 
Address: Agric. Exp. Station, College Station, Texas.

584. Short (J.R.) Milling Company. 1943. Wytase improves 
the plain top loaf (Ad). Baker’s Digest 17(3):14. June.
• Summary: This full-page, black-and-white ad begins: 
“We have the fi nest bread in the city. Since changing over 
to the plain top loaf, Wytase is more important to the baker 
than ever.” Address: 38th and South May Streets, Chicago, 

Illinois.

585. Balls, A.K.; Axelrod, B.; Kies, M.W. 1943. Soy bean 
lipoxidase. J. of Biological Chemistry 149(2):491-504. Aug. 
[25 ref]
• Summary: “Acceleration of the oxidation of xanthophyll 
and similar substances to colorless products has long been 
recognized as a property of soy bean meal and used in the 
bleaching of bread dough.” Carotene-destroying factors 
have been found in alfalfa (1931) and later (1935) a similar 
enzyme was found in potato juice. André and Hou (1932) 
showed that the fat of soy beans and of certain true beans 
could be oxidized by a catalyst present in the beans. Sumner 
and Dounce (1939) showed that an enzyme, ‘carotene 
oxidase,’ existed in aqueous extracts of soy beans. Its action 
was dependent upon the presence of unsaturated fats or fatty 
acids, thus connecting the oxidation of carotene and fat.
 The authors succeeded in effecting a purifi cation of soy 
bean lipoxidase 115 times that of a 2.5% water extract of 
soy bean meal. Address: Enzyme Research Lab., Bureau of 
Agriculture and Industrial Chemistry, Agricultural Research 
Administration, USDA, Washington, DC.

586. Sumner, R.J.; Tressler, D.K. 1943. Lipoid oxidase 
in soybean meals. Industrial and Engineering Chemistry 
35(8):921. Aug. [4 ref]
• Summary: The high temperature prevailing during 
processing of commercial soybean meals is thought to 
inactivate the lipoxidase–the peroxidizing factor. Since the 
enzyme lipoxidase “is capable of destroying both vitamin A 
(Frey, Schultz and Light 1936) and provitamin A pigments 
by an oxidation coupled with the peroxidation of unsaturated 
fats, an investigation of the enzymic activity of various types 
of commercial soybean meals was undertaken.”
 Considerable lipoxidase activity is found in a sample of 
solvent extracted soybean meal processed at 150ºF and in a 
“special enzyme preparation used in the brewing industry” 
(“soybean brew fl akes”). In soybean meals, conventional 
processing methods should not produce enzymic destruction 
of vitamin A or carotenoids.
 Note 1. This is the earliest and only English-language 
document seen (Nov. 2021) that uses the term “lipoid 
oxidase,” which was formerly known as “carotene oxidase” 
and now also known as “lipoxidase.”
 Note 2. This is the earliest English-language document 
seen (Nov. 2021) that uses the term “brew fl akes” or 
“soybean brew fl akes” to refer to fl akes made from soy for 
use in brewing. Address: New York St. Agric. Exp. Station, 
Geneva, NY.

587. Glidden Company (The), Soya Products Div. 1943. 
From Glidden: Always a new development (Ad). Soybean 
Digest. Sept. p. 53.
• Summary:  This full-page ad (using black and red ink on 
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glossy white paper) on the inside back cover lists all products 
made by Glidden’s Soya Products Division. “For bakery, 
meat products, confectionery, cereals, and institutional use–
Soya fl ours and Soyalose grits. Available products include: 
Soyarich Flour–A full-fat soya fl our. Soyalose Flour–A low-
fat soya fl our. Soyafl uff Flour–A practically fat-free soya 
fl our. Soyalose Grits -Low-fat soya grits–sized for specifi c 
uses in many food preparations.
 For household use–Watch for the names: Durkee 
Soyarich Flour and Durkee Soya Bits–Two new products for 
home use. Durkee Oleomargarine. Durkee Worcestershire 
Sauce. Durkee Salad Dressing.
 “For confectionery use–Albusoy: A water-soluble 
proteinaceous material derived from the soybean–of a non-
coagulating nature–used as a whipping agent.”
 Note. This is the earliest document seen (Aug. 2020) 
that mentions Albusoy.
 For industrial use, soya protein products include: Alpha 
Protein–An isolated protein for industrial uses. Prosein–A 
special soybean protein adhesive product. Spraysoy–A 
special soybean product for use as a sticker and spreader 
for agricultural spray materials. Mulsoya–A water-soluble 
isolated soybean protein derivative for textile sizing. Prosoy-
G–A fi ller and extender in molding resins.
 Note: This is the earliest document seen (Aug. 2020) 
that mentions Spraysoy.
 For pharmaceutical use: Two products synthesized from 
soybean sterols used in replacement therapy for endocrine 
defi ciencies.
 This ad also appeared in the Oct. 1943 issue. Address: 
5165 W. Moffat St., Chicago, Illinois. National headquarters–
Cleveland, Ohio.

588. Gangloff, W.C. 1943. Soybean products developments. 
National Farm Chemurgic Council, Chemurgic Paper No. 
286. 6 p. Nov. 29.
• Summary: Contents: History. Soybean processing. 
Primary industrial raw materials. Derived products for 
industrial development. Industrial developments: Soybean 
proteins, soybean paints, rubber-like products (“From the 
polymerized oil, products like ‘Norepol’ have been worked 
out.”), coating products (“Soybean protein dispersed in 
water or suitable alkalies and hardened with formaldehyde 
has found use in Kraft paper coating, etc. More recently 
it has found use in laminated paper stock. particularly in 
conjunction with phenolic resins: urea-formaldehyde resins 
and melamine resins...”), soybean plastics, soybean fi ber as 
a textile material, soybean fi lm, soybean phosphatides, wider 
horizons. Address: Technical Consultant, The Drackett Co., 
Cincinnati, Ohio.

589. Paddleford, Clementine. 1943. Candy for all: Yes, there 
are enough holiday sweets–but with wartime changes. Los 
Angeles Times. Dec. 19. p. G15.

• Summary: Despite shortages, candies still taste good. The 
ingenious candy makers are using substitutes galore. Dry 
egg-white albumen is an important ingredient that gives a 
light and delicate texture. But last year when our government 
took most dehydrated egg products for its lend-lease 
program, “the confectioners substituted a powdered soy bean 
protein derivative for the dry albumen and found it could be 
handled in much the same way.”
 Note 1. Enzyme-modifi ed isolated soy protein was used 
as a whipping agent in place of egg whites.
 There is less cocoanut now, but “Full-fat soya fl our 
obliges as a cocoanut stretcher. A much used substitute is 
untoasted corn fl akes and full-fat soya fl our working as a 
team.”
 With reduced nut supplies, “aerated toasted soya beans 
are pinch hitting in whole, granular and meal form.”
 New candies are being introduced. Hard candies are 
being made with “soy bean stuffi ngs... Sink your teeth into a 
dried fruit bar.”
 In short, soy protein can be used to fortify candy bars. 
Note 2. This is one in a series of articles titled “Food for 
Victory.”

590. Axelrod, Bernard. 1943. A study of soybean lipoxidase 
with special reference to its activation. PhD thesis, 
Georgetown University. In: Doctoral Dissertations Accepted 
by American Universities, 1943. *
Address: Georgetown Univ., Washington, DC.

591. Suellmann, H. 1943. Zur Kenntnis der Lipoxydase 
[Toward a knowledge of lipoxidase]. Helvetica Chimica Acta 
26(206):2253-63. [22 ref. Ger]
• Summary: Using soybeans, the author prepared an acetone 
powder of the lipoxidase enzyme containing full activity, but 
only 27% of the dry substance of the water extract. He noted 
that the partial inactivation of the enzyme extracted from soy 
beans could be caused by prolonged dialysis, owing perhaps 
to the removal of the activating substance. He also found that 
while linoleic and linolenic acids used oxygen equivalent to 
one and two double bonds respectively, oleic and ricinoleic 
acids consumed only about one tenth as much oxygen as 
required for one double bond. Address: Laboratorium der 
Universitaets-Augenklinik, Basel, Switzerland.

592. Bohn, R.M. 1944. Soy products in candies. 
International Confectioner 54(2):26, 43, 46. Feb. *

593. Bohn, Ralph M. 1944. Soy products in candies. 
Confectioners Journal 70(830):12, 14, 25. March.
• Summary: The various types of soy products based on 
their fat content are: (1) Full-fat soy fl our. (2) Roasted or 
puffed soy beans: The whole bean may be roasted dry or 
in oil, or it may be shot from guns in a manner similar to 
puffed wheat or rice. (3) Expeller fl our and grits: The whole 
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soybean is pressed to remove most of the oil and the cake is 
ground to fl our or grits. (4) Extracted fl our and grits: The oil 
is extracted with a volatile solvent. The fat-free portion is 
debittered and ground to the desired size. The protein in the 
extracted fl our is largely “undenatured” or unharmed by heat.
 (5) “Protein whipping products: These are made by 
extracting the protein from a base material similar to that 
used for extracted products and drying. These products whip 
like egg albumen, but they do not coagulate as well with 
heat. They are constantly being improved...”
 Describes ideas for using each of these products in 
candies and cautions to be observed. Full-fat soy fl our works 
well in a fudge-type candy in which no milk of any kind 
is used. The following bulk recipes are given: Soy fudge 
squares and bars. Soy caramel for casting and coating. Milk-
soy fudge for cutting. A portrait photo shows Ralph M. 
Bohn. Address: Feed Products Development and Research, 
Archer-Daniels-Midland Co., Minneapolis 2, Minnesota.

594. Chemurgic Digest. 1944. Chemurgic personalities: I.F. 
Laucks. May 15. p. 118.
• Summary: A nice history of the developer of soybean 
glue, with a portrait. “Born in Akron, Ohio, he received his 
B.S. degree from the Case School of Applied Science in 
Cleveland in 1904. Five years later, 1909, a M.S. degree was 
conferred upon his by the same school.
 “In his early career, from 1904 to 1909, Mr. Laucks 
served as chemist with chemical, rubber and mining 
companies. I.F. Laucks, Inc., had its origin in a chemical and 
assaying laboratory institution in 1908 in the rear of the old 
Grand Opera House in Seattle.
 “The story of Mr. Laucks’ activities is one of extensive 
pioneering research. He fi rst conceived the idea of industrial 
use of soybeans when called upon to test cargoes of soybean 
presscake being unloaded from Manchuria in the days 
following the close of World War I. Several years of research 
followed and it was not until the ‘20’s that Laucks’ ‘bean 
soup’ got a permanent toe-hold in the Douglas Fir plywood 
industry through a series of competitive tests. Shortly 
thereafter, it completely revitalized the plywood industry and 
was in exclusive use by every plywood plant on the Pacifi c 
Coast. New water-resistant qualities and ease of handling 
including a lack of stickiness, facilitated manufacture and 
speeded up production. Use of this soybean glue spread to 
other sections of the country and then throughout the world.
 “Under Mr. Laucks’ supervision, the company which 
bears his name has done extensive work in the development 
and perfecting of waterproof synthetic resin glues: 
phenol-formaldehyde urea-formaldehyde and melamine 
formaldehyde resins. The Laucks’ family of glues today 
plays an important role in war in everything from the wood-
and-glue tails of light bombers to prefabricated wartime 
housing.
 “Major contributions also have been made in the fi eld 

of paints through the perfecting of resin-bound and casein-
bound products.
 “Living on Puget Sound between two mountain ranges, 
Mr. Laucks has plenty of opportunities to indulge his 
enthusiasms for boating and mountain climbing. He also 
is interested in ornithology. I.F. Laucks is a member of 
the American Chemical Society, the American Institute of 
Chemical Engineers, the American Institute of Mining and 
Metallurgical Engineers, the American Society for Testing 
Materials. the American Association for the Advancement 
of Science and the National Farm Chemurgic Council. 
He is co-inventor of the Greene-Laucks process for low-
temperature carbonization of coal. (Note: I.F. Laucks, Inc. 
has consolidated with the Monsanto Chemical Company 
since the preparation of the above material.)”
 A small portrait photo shows I.F. Laucks.
 Note: This is the earliest document seen (Oct. 2020) that 
mentions Monsanto in connection with soybeans.

595. Bohn, R.T.; Favor, H.H. 1944. Functional properties of 
soya fl our as a bread ingredient (Abstract). Baker’s Digest. 
June. p. 37.
• Summary: Few varieties of soy beans are suitable for 
making edible soya fl our. It is possible to remove the 
carotenoid coloring matter from full fat soya fl our by 
bleaching, but relatively large amounts of bleach (compared 
to the bleaching of wheat fl our) are necessary to do this.
 The absorption of full fat soya fl our in bread doughs 
was found to be only slightly higher than wheat fl our, while 
solvent extracted fl our is at least 40% higher in absorption.
 Beta amylase activity of full fat soya fl our is much 
higher than wheat fl our. No relation was found between 
urease activity and the effect on baking qualities of soya 
fl our blended with wheat fl our. The debittering process 
removes lipoxidase activity. Soya fl our varies considerably in 
color depending on the debittering process. Address: General 
Baking Co., New York.

596. Product Name:  Soyco (Hydrolysed Soy Protein 
Whipping Agent Used as an Egg-White Substitute).
Manufacturer’s Name:  Soybean Products Co. (Marketer). 
Made in Ottawa, Kansas by Bennett Creamery Co.
Manufacturer’s Address:  Chicago, Illinois.
Date of Introduction:  1944 June.
Ingredients:  Defatted soy fl our.
How Stored:  Shelf stable.
New Product–Documentation:  E.S. Miller. 1944. 
American Miller. Dec. p. 40. “Albuminous soya powder.” 
Note: This product was apparently purchased by The Borden 
Co. by March 1946. According to Butler (1946), a whipping 
agent named Soyco was sold commercially by early 1942.

597. Laufer, Stephen; Tauber, H.; Davis, C.F. 1944. The 
amylolytic and proteolytic activity of soybean seed. Cereal 
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Chemistry 21(4):267-74. July. [10 ref]
• Summary: The soybean protease system includes 
proteinases, depeptidases, and polypeptidases. “For this 
system we propose the name ‘Soyin.’”
 Table III shows that during soybean germination, there 
is a large increase in proteolytic activity. There is some 
variation among different soybean varieties. Soybean seeds 
are a good source of beta-amylase, but they contain only a 
trace of alpha-amylase. Germination does not affect these 
enzymes signifi cantly.
 The optimum pH of the soybean amylase is about pH 
5.9. On casein and gelatin substrates, the activity of “Soyin” 
increases rapidly with increasing pH, until an optimum is 
reached at approximately 6.7-7.0; the activity decreases 
slightly in the alkaline range.
 Note: This is the earliest document seen (Oct. 2020) 
that mentions “Soyin,” although it seems to be used to refer 
to something other than hemagglutinins–a new meaning 
it was given in 1953. It is also the earliest document seen 
that mentions proteolytic enzymes in soybeans. Address: 
Schwartz Laboratories, Inc., New York, NY.

598. Product Name:  Delsoy (All-Vegetable Soymilk-Based 
Non-Dairy Whip Topping).
Manufacturer’s Name:  Russell-Taylor Inc. Renamed 
Delsoy Products, Inc. by July 1945.
Manufacturer’s Address:  Livonia Dairy, 2001 S. Telegraph 
Rd. at Harvard, Dearborn, Michigan.
Date of Introduction:  1944 August.
Ingredients:  Incl. soymilk, vegetable oil, sugar.
Wt/Vol., Packaging, Price:  ½ pint wax paper carton in the 
shape of a truncated cone.

How Stored:  Refrigerated.
New Product–Documentation:  This is the world’s earliest 
known commercial non-dairy whip topping. Letter from 
Herb Kusche to Bob Rich, both of Rich Products Corp. in 
Buffalo, New York. 1945. March 22. “Glad to hear you are 
progressing favorably with your topping with the exception 
of the Washington delay. It sounds as if you might be on the 
market very soon. Let’s hope so anyway. The government 
restricted Taylor [Herbert Marshall Taylor] for selling 
‘topping’ for about a month due to the fact that he was 
overselling his quota. Now I understand he has come out 
with a complete soy product containing no butterfat. I am 
going to get a carton of it and send it to you.”
 Detroit News. 1945. April 16. “Who’s who and why.” 
[About Herbert Marshall Taylor and Delsoy]. A photo shows 
Taylor. In Nov. 1942 the War Food Administration issued 
an order prohibiting the sale of whipping cream in America. 
After dairy interests forced Taylor to leave Chicago, he 
picked up a partner, Eric R. Swanson, who is still with him, 
and in Dec. 1943 started a business in Detroit. Though dairy 
people continued to oppose him, his “business soared. In 
1944 it jumped from 1,400 to 20,000 gallons a month. He 
sold at wholesale, then added half pints for the home trade. 
Now he claims 1,500 independent distributors here [in 
Detroit]. But along came a War Food Administration order 
placing a 19 per cent limit on all fats–animal or vegetable–
used in his product [which combined a milk base with 
vegetable fat]. WFA also cut his milk quota. So he started 
using soy milk as a base, producing an all-vegetable product.
 An ad (below this article in Rex Diamond’s binder; 
original source and date unknown) is titled “What is Delsoy? 
It’s the dessert topping that’s winning the enthusiastic 

approval of housewives by the 
hundreds of thousands. Delsoy is 
the original topping made of natural 
vegetable products.” The ad shows 
illustrations of two non-dairy whip 
toppings: (1) In the foreground, 
“Delsoy Super Whip: Instant Dessert 
Topping” which is sold in a pressurized 
can. The ad states: “Introduced in 
August 1944, the fi rst product of its 
kind, Delsoy dessert topping has gained 
tremendous popularity. Continuing to 
grow by leaps and bounds...” (2) In 
the background, “Delsoy: A delicious 
whip,” a refrigerated perishable 
product which is sold in a half-pint 
paper container shaped like a truncated 
cone.
 Letter from H. Marshall Taylor to 
Mr. Holton W. Diamond, c/o Russell-
Taylor, Inc., 2001 S. Telegraph Rd., 
Dearborn, Michigan. 1945. July 6. 
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“Dear Diamond: At the suggestion of Mr. [Bob] Smith, and 
with my consent, we take pleasure in handing you... ten 
shares of the common stock of Delsoy Products, Inc. We 
feel that since you have taken such a great interest in our 
operations, and that you would like to continue working with 
us, that we can possibly cement our relations by inviting 
you to join the small family.” At the top of the letter is 
“Devonshire Topping, Inc.” Just above Marshall’s signature 
is typed “Delsoy Products, Inc.”

Soybean Digest. 1945. Aug. p. 24. “Delsoy topping: 
An all-vegetable cream.” Note 1. This early non-dairy whip 
topping was NOT made with enzyme-modifi ed soy protein.
 Note 2. This is the earliest known commercial soy 
product made by Delsoy Products, Inc.
 A W-2 form shows that during 1945 Holton W. Diamond 
(who lived at 1648 May Ave., Dearborn, Michigan) was 
employed by “Russell-Taylor Inc., 1951 E. Ferry Ave., 
Detroit 11, Michigan.” [Note the spelling of the company’s 
name; Diamond was working on their whip topping]. His 
wages totaled $552.13 in 1945. A 1946 form shows he was 
paid wages $68.25 by Russell-Taylor in the fi rst quarter of 
1946.
 Shurtleff & Aoyagi. 1979. Feb. Tofutti & Other Soy 
Ice Creams. p. 22-23. Shurtleff & Aoyagi. 1985. History of 
Rich Products’ work with soy proteins. “In 1944 or 1945 
Bob Smith (a former Ford researcher) and Herbert Marshall 
Taylor introduced Delsoy, a soymilk-based non-dairy whip 
topping. Launched in the Detroit area, it was sold mostly to 
the restaurant trade. In the spring of 1945 it was introduced 
through retail stores in New York. Delsoy was America’s 
earliest known commercial non-dairy whip topping. But 
it never became a very successful product. In part because 
it was not a frozen food, its distribution was limited to the 
Detroit area.”
 Robert A. Smith. 1979. “The Ford Experimental 
Laboratory and the ‘Square House.’” Interview conducted 
by Donald V. Baut of Dearborn Historical Museum, May 
31. Pages 44-48. This is one of the best sources seen on 
the origin and history of this product and of Presto Whip, 
its counterpart in a pressurized can. Starting in the spring 
of 1943, Smith worked in his spare time, designed the 
equipment (based on the design of the equipment in the 
Carver Laboratory but on a larger scale), and built a plant 
in the old Livonia Dairy on Telegraph Road at Harvard 
in Dearborn; its initial capacity was about 1,000 gallons 
per day (one shift). The equipment in Ford’s Carver Lab 
was designed to produce 150 gallons of soymilk per day 
in a small non-stop stream. The funds needed to equip and 
establish the plant in Dearborn came from profi ts made 
by selling Devonshire Topping in Detroit. They began 
production [of Delsoy] in the Livonia Dairy “in the latter part 
of 1943” (p. 45). [Note 3. This introduction date of late 1943, 
recalled by Smith in 1979, does not fi t with the date given 
in several earlier documents. 1. Olmsted (April 1945) says 

that H.M. Taylor started making a fi lled dairy milk in Detroit 
in Dec. 1943. He did not start using soy milk until WFA cut 
his milk quota, apparently in 1944. 2. An undated Delsoy 
ad from about 1945 states that the Delsoy was “introduced 
in August 1944, the fi rst product of its kind”]. For the fi rst 
year or so the company’s name in Dearborn was the Russell 
Taylor Co. Harvey Whitehouse, a Detroit dairyman who was 
qualifi ed to operate both refrigeration and steam equipment, 
was hired to operate the plant. Smith left the Ford Motor Co. 
in Aug. 1945 to work full time with Delsoy Products.
 Talk with Herb Kusche, executive vice president of Rich 
Products Corp. 1993. July 14. He thinks that Delsoy was on 
the market only several months before Whip Topping, made 
by Rich Products Corp.

599. Bohn, R.M. 1944. Soy fl our in the baking industry. 
Baker’s Helper 82(1022):40, 51. Sept. 23. *

600. National Soybean Processors Association. 1944. Year 
book, 1944-1945 (Association year). Chicago, Illinois. 71 p.
• Summary: Contents: Constitution and by-laws (incl. 
committees, code of ethics). Offi cers, directors and 
committees for 1944-45. Membership of the National 
Soybean Processors Association. Trading rules governing the 
purchase and sale of soybean oil meal. Appendix to trading 
rules on soybean oil meal: Offi cial methods of analysis 
(moisture, protein, oil, crude fi ber–offi cial). Trading rules 
on soybean oil. Appendix to trading rules on soybean oil: 
Uniform sales contract, refi ning loss method (cup refi ning 
test, tentative offi cial centrifugal refi ning test), soybean oil 
bleach test–refi ned oils, free fatty acids, tentative method of 
grading soybean oil for green color, offi cial method for oil 
sampling, standard specifi cations for crude soybean oil for 
technical uses, moisture and volatile matter (vacuum oven 
method, hot plate method), modifi ed Gardner break test, 
iodine number–Wijs method, unsaponifi able matter, offi cial 
chemists and samplers for oil.
 Article IX, Committees, lists and describes each.
 The section titled “Offi cers, directors, and committees” 
(p. 13-20) states: President: Edward J. Dies. V.P., Chairman 
Executive Committee: E.K. Scheiter. Secretary: C.E. Butler. 
Treasurer: E.F. Johnson. Ass’t. Treasurer: F.G. Duncanson. 
Executive Committee: E.K. Scheiter, Chairman, D.J. 
Bunnell, C.E. Butler, Edward J. Dies, Jasper Giovanna, S.F. 
Johnson, Mr. June S. Mitchell, H.R. Scroggs.
 Board of Directors (Term expiring Sept. 1945): C.E. 
Butler, H.L. Dannen, Roger Drackett, Howard Kellogg, Jr., 
W.H. Knapp, H.R. Scroggs. (Term expiring Sept. 1946): 
H.A. Abbott, D.J. Bunnell, H.E. Carpenter, J.B. DeHaven, 
Philip S. Duff, P.M. Jarvis. (Term expiring Sept. 1947): 
J.H. Caldwell, Jasper Giovanna, Mr. June S. Mitchell, E.K. 
Scheiter, H.R. Schulze, P.E. Sprague.
 Standing committees: For each committee, the names 
of all members (with the chairman designated), with the 
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company and company address of each are given–Traffi c 
and transportation. Research. Technical. Soybean grades 
and contracts. Oil trading rules. Meal trading rules. Soy 
fl our. Crop improvement. Soybean research council. Trade 
development. Edible soybean. Handwritten on blank facing 
pages: Contract. Margarine. Wartime exports (11 March 
1945). Soybean oil meal industry advisory committee. 
Nominating committee (16 July 1945). Uniform rules and 
standards committee for soybean oil meal (14 Sept. 1945). 
Urea yield committee (14 Sept. 1945).
 The following organizations, and individuals are 
members of NSPA: Albers Milling Co., Seattle, Washington 
(W.P. Kyle). Allied Mills, Inc., Board of Trade Bldg., 
Chicago, Illinois (6 members). Archer-Daniels-Midland 
Co., Box 839, Minneapolis, Minnesota; Chicago, Illinois; 
Decatur, Illinois; Toledo, Ohio (5 members). Berea Milling 
Co. (The), Lexington, Ohio. Blanton Mill (The), St. 
Louis, Missouri. Boone Valley Cooperative, Eagle Grove, 
Iowa. Buckeye Cotton Oil Co. (The), Cincinnati, Ohio; 
Louisville, Kentucky; Memphis, Tennessee. Cairo Meal 
& Cake Co., Cairo, Illinois. Cargill, Inc., Minneapolis, 
Minnesota (Julius Hendel); Springfi eld, Illinois (Eric Nadel); 
Cedar Rapids, Iowa (L.O. Hauskins); Fort Dodge, Iowa 
(H.E. Marxhausen). Central Iowa Bean Mill, Gladbrook, 
Iowa. Central Soya Co., Inc., Chicago, Illinois; Gibson 
City, Illinois; Decatur, Indiana (3 members). Clinton Co., 
Clinton, Iowa (E.W. Myers). Concord Soya Corporation, 
Concord, Michigan (W.C. Whittecar). Dannen Grain & 
Milling Co., St. Joseph, Missouri. Decatur Soy Products 
Co., Decatur, Illinois (Jasper Giovanna). Drackett Co. (The), 
Cincinnati 32, Ohio (Roger Drackett). Elevators & Mills, 
Inc., Windfall, Indiana (Mr. June S. Mitchell). Fairfi eld Soy 
Mill, Fairfi eld, Iowa (Jos. Sinaiko). Farmers Cooperative 
Assn., Ralston, Iowa (Karl Nolin). Farmers Cooperative 
Co., Dike, Iowa (C.M. Gregory). Farmers Cooperative 
Elevator, Martelle, Iowa (C.K. Gordon -> H.B. Lovig). 
Fayette Soy Bean Mill, Fayette, Iowa (J.M. Durfey -> W.V. 
Clark). Funk Bros. Seed Co., Bloomington, Illinois (H.A. 
Abbott). Galesburg Soy Products Co., Galesburg, Illinois 
(Max Albert). General Mills, Inc., Vegetable Oil and Protein 
Div., Minneapolis, Minnesota (W.H. Eastman); Belmond, 
Iowa (W.E. Flumerfelt). Glidden Co. (The), Cleveland, 
Ohio (P.E. Sprague); Chicago, Illinois (A.A. Levinson -> 
R.R. Stegler). Gooch Milling & Elevator Co., Lincoln, 
Nebraska (M.R. Eighmy). Hemphill Soy Products Co., 
Kennett, Missouri (W.A. Hemphill). Hiawatha Soybean Mill, 
Hiawatha, Kansas (A.G. Thomson). Honeymead Products 
Co., Cedar Rapids, Iowa (D.O. Andreas -> Osborn Andreas); 
Spencer, Iowa (J.M. Wilson -> Steve Burke); Washington, 
Iowa (Hugo Lensch). Hoosier Soybean Mills, Marion, 
Indiana (J.H. Caldwell, Jr.). Huegely Elevator Co., Nashville, 
Illinois (J.W. Huegely). Hulcher Soy Products, Virden, 
Illinois (Norman E. Hulcher). Iowa Soy Co., Redfi eld, Iowa 
(E. Lyster -> H.R. Straight). Kansas Soybean Mills, Inc. 

(The), Emporia, Kansas (Ted W. Lord). Laucks (I.F.), Inc., 
Portsmouth, Virginia (H.F. Armstrong). Mankato Soybean 
Products Inc., Mankato, Minnesota (Frank J. Bergman -> 
W.A. Berge). Marr (Pete) Soybean Mills, Fremont, Nebraska 
(Pete Marr). Mellott Grain Co., Mellott, Indiana (Milford 
Knowles). Muscatine Processing Corp., Muscatine, Iowa 
(G.A. Kent). Old Fort Mills, Inc., Marion, Ohio (Ralph Kail). 
Owensboro Grain Co., Owensboro, Kentucky (William M. 
O’Bryan). Pillsbury Soy Mills, Clinton, Iowa (Raymond C. 
Ilstrup); Centerville, Iowa (H.R. Schultz). Procter & Gamble 
Distributing Co., Cincinnati, Ohio. Procter & Gamble, 
Ivorydale, Ohio (W.H. Knapp). Producers Cooperative 
Oil Mill, Oklahoma City, Oklahoma (O.K. Winterringer). 
Quincy Soybean Products Co., Quincy, Illinois (Irving 
Rosen). Ralston Purina Co., St. Louis, Missouri (E.F. 
Johnson); Kansas City, Missouri (G.H. Banks); Lafayette, 
Indiana (Ralph Guenther); Iowa Falls, Iowa (H.N. Johnson); 
Circleville, Ohio (Hal Dean). Shellabarger Soybean Mills, 
Decatur, Illinois (W.L. Shellabarger). Simonsen Brothers, 
Quimby, Iowa (W.E. Simonsen). Sioux Soya Co., Sioux 
City, Iowa (H.R. Scroggs). Southern Cotton Oil Co. (The), 
Goldsboro, North Carolina (C.S. Ragan); Tarboro, North 
Carolina (W.A. Moore). Soya Processing Co., Wooster, Ohio 
(H.H. Heeman). Soy Bean Processing Co., Waterloo, Iowa 
(C.E. Butler). Soy-Rich Products, Inc., Wichita, Kansas 
(B.S. Brooks). Spencer Kellogg & Sons, Buffalo, New 
York; Chicago, Illinois; Decatur, Illinois; Des Moines, Iowa 
(Howard Kellogg, Jr.). Staley (A.E.) Mfg. Co., Decatur, 
Illinois (E.K. Scheiter); Painesville, Ohio (H.D. Egly -> 
Thomas Longbons). Swift & Co., Chicago, Illinois (P.M. 
Jarvis). Swift & Company Oil Mill, Cairo, Illinois (W.B. 
Stone). Swift & Company Soybean Mill, Champaign, Illinois 
(N.P. Noble). Swift & Company Soybean Mill, Des Moines, 
Iowa (A.F. Leathers). Swift & Company Soybean Mill, 
Fostoria, Ohio (S.D. Hollett -> H.S. Byrd). Toledo Soybean 
Products Co., Toledo, Ohio (J.H. Brown). Wells (Ralph) & 
Co., Monmouth, Illinois (Ralph Wells). West Bend Elevator 
Co., West Bend, Iowa (R.W. Jurgens). Western Soybean 
Mills, Sioux Falls, South Dakota (E.A. Woodward). Williams 
Milling Co., Sac City, Iowa (Leo W. Williams).
 Organizations represented on committees: American 
Soybean Association, Hudson, Iowa (George Strayer, 
Howard Roach). Illinois College of Agriculture, Urbana, 
Illinois (Dr. W.L. Burlison, J.W. Lloyd). U.S. Regional 
Soybean Laboratory, Urbana, Illinois (Dr. R.T. Milner).
 Handwritten: New members added since publication 
of the Trading Rules Book–Big 4 Cooperative Processing 
Assn., Sheldon, Iowa (Morel M. Stientjes, Mgr., April 
1945). Delphos Grain & Milling Co., Delphos, Ohio (Floyd 
E. Hiegel, Pres., Aug. 1945). Haynes Soy Products Inc., 
Portland, Indiana (W.V. Helfi ker, Offi ce Mgr., May 1945). 
Holland Pioneer Mills Inc., Ohio City, Ohio (G.A. Holland, 
Pres., March 1945). Jamesville Mills, Inc., Jamesville, 
Wisconsin (A. Roger Hook, Mgr., Oct. 1945). Kansas Soya 
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Products Inc. (The), Kansas City, Kansas (Richard Lord, V.P. 
& Treas., Oct. 1943). North Iowa Cooperative Processing 
Association, Manly, Iowa (Glenn Pogeler, Mgr., Nov. 1944). 
Honeymead plant in Spencer, Iowa, bought Doughboy Mills, 
Inc., New Richmond, Wisconsin (4 Dec. 1945). Washington 
Soy Mill: Name changed by Joe Sinaiko from Honeymead’s 
plant in Washington, Iowa (19 Dec. 1945). Address: 3818 
Board of Trade Building, Chicago 4, Illinois.

601. Norman, A.G. 1944. Inoculation and nitrogen nutrition 
of soybeans (Continued–Document part II). Soybean Digest. 
Sept. p. 41-42.
• Summary: (Continued): “This isotopic nitrogen technique 
is quite recent, and, incidentally, is applicable to the 
study of many problems of nitrogen fi xation. In one such 
experiment, increasing quantities of nitrate were added 
to inoculated soybeans in a soil of low fertility. The 
applications were made, not in one large amount initially, 
but in eight equal amounts at weekly intervals. The fi rst 
conclusion from this experiment is that, as shown before, 
the yield of the nodulated plant is affected by the level of 
available nitrogen present. The plants receiving a high level 
of available nitrogen outyield the plants receiving a lower 
level, despite the presence of the supplementary source of 
nitrogen provided by the nodule. Secondly, there was an 
appreciable amount of nitrogen fi xed even at the highest 
rate of nitrogen application. The column for nitrogen fi xed 
does not distinguish between that taken from the air and that 
from the soil organic matter, but the latter can be assumed 
to be low because of the nature of the soil used in the test. 
Increasing the available soil nitrogen, then, does not appear 
proportionately to reduce that which is fi xed.
 “These experiments might seem to be rather artifi cial, 
and the next step is to test these results in the fi eld. 
Experiments were conducted on immediately adjacent 
terraces on Marshall silt loam that differed only in the 
fact that, while one had been in a rotation which included 
a legume for about nine years, the rotation on the other 
included no legume. Since soybeans had not before been 
grown on the land, it was possible to include also inoculated 
and uninoculated plots. A hilltop nearby with deeper topsoil, 
and that also had had a legume in the rotation, was also used.
 “Fertility Level: As the general fertility level increased, 
so also did both yield and nitrogen in the beans from the 
uninoculated plots. This is as one would expect but the same 
was the case in the inoculated beans, the growth of which, 
despite the presence of the supplementary nitrogen-fi xing 
mechanism, was nevertheless affected by the fertility level, 
which in this experiment would be manifest primarily in the 
amount of available nitrogen present in the soil.
 “In fact, the apparent benefi t of inoculation or, more 
properly, the difference between unnodulated and nodulated 
plots are proportionately less as the fertility level improves. 
Moreover, a yield of almost 23 bushels was obtained in an 

uninoculated crop, which bears out the original contention 
that these prairie soils do ordinarily provide suffi cient 
available nitrogen for a good yield without any contribution 
from the nodule. This is not, however, to be interpreted as an 
argument against inoculation.
 “The next point to consider is why the level of soil 
nitrogen should have this apparently dominant infl uence on 
the ultimate growth and yield of the plant, which one might 
expect would be rendered independent of it, if nodulated. 
It is necessary to remember the relatively short season of 
growth of this crop. Like other plants, its growth curve can 
be represented by a fl attened S, at fi rst slowly rising, then 
rapidly, then slowly levelling off. If the plant is to make 
the maximum yield, it should not be limited for nitrogen 
through the middle season period. The question arises then 
as to whether the nodule in this short mid-period of 30 to 
40 days can provide as much as the plant can utilize. If not, 
then any additional available nitrogen in the soil should 
show dividends in yield. In the same experiment some 
uninoculated plots were treated with an excess of nitrogen 
applied as urea at the rate of 94 pounds per acre at planting 
time and 64 pounds additional late in July, approximately 
70 days after planting. Beans so treated and without nodules 
signifi cantly outyielded the inoculated beans. Such a heavy 
rate of application is, of course, not practical, but the 
experiment shows that the soybean can effectively use more 
nitrogen than is provided by the nodule mechanism.
 “Midseason Nitrogen: The deduction is that any 
management practice which tends to raise the available 
nitrogen in midseason is likely to increase the yield of the 
crop. The easiest way to do this experimentally would be to 
make applications of nitrogenous fertilizer at that time. This 
was done in comparison with similar applications made at 
planting time. The midseason application gave signifi cant 
increases in yield in two different experiments in 1943, 
both experiments being on land of high fertility. In the case 
of Field A, on some other plots no less than four nitrogen 
applications were made through the growing season in order 
to have an excess available at all times. The beans in these 
plots did not yield higher than those receiving the single 
midseason application.
 “Plowing under straw at a heavy rate on the same fi eld 
did not decrease the yield of beans, and, in fact, increased 
it slightly but not signifi cantly. However, the combination 
of straw plowed under in the spring and nitrogen fertilizer 
applied at mid-season gave the highest yield of all plots. 
There was a highly signifi cant increase of 4.8 bushels over 
check, the check itself being at the high level of 29 bushels. 
The interpretation here is that the effect of the straw was 
to redistribute the supply of available nitrogen in the soil, 
somewhat reducing it at the early part of the season when the 
crop was not large enough to make use of it, and spreading 
out the effect of that added later.
 “As mentioned earlier, this amounts to a progress report. 
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Certain things have been established and certain theories 
formulated. It is clear that the nitrogen nutrition of the 
soybean is by no means as simple as it might seem. It has 
been established that even under the best conditions, the 
yield of the nodulated plant is much affected by the available 
nitrogen supply, which means that maximum growth 
cannot be obtained if the plant is dependent on the nodule 
mechanism alone.
 “Critical Period: The midseason period appears to be 
the critical period with respect to use of nitrogen by the 
plant, and the probability is that any management practice 
that results in an increase in available nitrogen at this time 
is likely to result in greater yield. In the management of 
soybeans in the past, it has perhaps too frequently been 
assumed that, as far as nitrogen is concerned, the plant would 
take care of itself because of the presence of nodules. It has 
been our experience, and I believe the Illinois experience 
too, that soybeans do not respond well to direct fertilization 
with phosphate and potash and yet, almost paradoxically, 
that they do respond to management practices that might be 
expected to raise the general fertility level of the soil.
 “It would seem to me that this alone should cause us 
to wonder whether the available nitrogen in the soil might 
not be a determining factor in the yield of soybeans as it is 
with non-legumes, and the evidence which we have been 
assembling certainly points to the fact that we have expected 
too much of the fi xation mechanism and so have had too 
restricted an idea of the nitrogen nutrition of this crop.” 
Address: Prof. of Soils, Iowa State Univ. College (since 
1937); formerly biochemist to the Rothamsted Experiment 
Station, England.

602. Bowman, Donald E. 1944. Fractions derived from 
soy beans and navy beans which retard tryptic digestion of 
casein. Proceedings of the Society for Experimental Biology 
and Medicine 57(1):139-40. Oct. [3 ref]
• Summary: “During recent studies observations were 
made regarding certain factors of navy and soy beans which 
infl uence digestion... it was observed that a certain fraction 
of navy and soy beans retards the in vitro digestion of milk 
casein by trypsin” (p. 139).
 “Boiling the supernatant solution of the original aqueous 
extract... of soy beans at pH 4 to 5 for 15 minutes decreases 
the activities of the inhibiting fraction to about one-fourth of 
the original values” (p. 139-40).
 Describes the discovery of what would soon be called 
soybean trypsin inhibitor (SBTI), which is a protein. 
Aqueous extracts of raw soya beans can inhibit proteolysis of 
casein by pancreatin. This pioneering paper describes one of 
the most important discoveries in soybean nutrition. Address: 
Dep. of Biochemistry & Pharmacology, School of Medicine, 
Indiana Univ., Indianapolis.

603. Caskey, C.D., Jr.; Knapp, Frances C. 1944. Method for 

detecting inadequately heated soybean oil meal. Industrial 
and Engineering Chemistry, Analytical Edition 16(10):640-
41. Oct. [6 ref]
• Summary: The new method, which is simple and rapid, in 
the urease test, which tests the urease activity of inadequately 
heated soybean meal.
 The high nutritive value of soybean oil meal for poultry 
and swine depends largely upon the heat treatment used in its 
preparation. Adequate heat treatment improves the biological 
value of the proteins and, at the same time, inactivates the 
enzymes present. Address: Southern States Laboratories, 
Baltimore, Maryland.

604. Miller, Edgar S. 1944. Albuminous soya powder: An 
account of the product and the process developed in a Kansas 
plant. American Miller 72(12):40-42. Dec.
• Summary: A large creamery in Ottawa, a small town in 
eastern Kansas, makes dried cow’s milk, dehydrates eggs, 
and processes a “minimum-fat” solvent-extracted soya 
meal (which is shipped to the plant in bags) to produce an 
albuminous powder called Soyco. The creamery, owned 
by Bennett Creamery Co., makes Soyco for the Soybean 
Products Co. of Chicago. It is marketed by the Chicago 
company. Soyco is used to produce a stable foam, used as 
an egg-white substitute. “Started as a pilot plant operation 
run under the general direction of Dr. Milton T. Hanke, 
consulting chemist for the Soybean Products Co., the special 
albuminous powder process was developed. About 40,000 
lb are now being produced each week, and an extension 
to facilitate operations and increase capacity is now under 
construction.”
 “Dr. Hanke’s problem was to develop from products 
of the beans an albuminous substance from which a stable 
foam, or fl uff, entirely free from any disagreeable fl avor, 
could be made. ‘Soyco’ is such a substance.”
 Photos show: (1) A small pile of low-fat soybean meal 
prepared by the solvent process. (2) Soyco, the “albuminous 
powder” produced through chemical treatment and fl ash 
dehydration. (3) “Foam made from the albuminous powder 
‘Soyco.’ This product quite satisfactorily displaces beaten 
egg whites in many baked goods and confections.”
 A detailed description and fl ow sheet of the process is 
given. At one step the mixture is subjected to an acid-alkali 
treatment; fi nally it is fl ash dried.
 Note: This is the earliest English-language document 
seen (Dec. 2015) that contains the term “albuminous soya” 
or the term “albuminous soya powder” or the word “soyco” 
to refer to an isolated soy protein product, in this case a 
whipping agent.

605. Zittle, Charles A.; Eldred, Nelson R. 1944. 
Determination of L-lysine with a specifi c decarboxylase. J. 
of Biological Chemistry 156(2):401-09. Dec. [24 ref]
• Summary: Describes a simple and convenient enzyme 
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method for the rapid determination of L-lysine; an enzyme 
from Bacterium cadaveris is used. Ten protein hydrolysates 
were studied, including Soya fl uff fl our, made by The 
Glidden Co. It contained: 5.0% ash, 5.3% volatile matter, 
53.5% protein, 7.90% nitrogen, and 3.32% lysine (6.7% 
lysine when calculated to 16% nitrogen). Block (1934) found 
soy bean meal to contain 5.4% lysine–when calculated to 
16% nitrogen. Address: Research Labs., Parke, Davis and 
Co., Detroit, Michigan.

606. Markley, Klare S.; Goss, Warren H. 1944. Soybean 
chemistry and technology. Brooklyn, New York: Chemical 
Publishing Co. vii + 261 p. Foreword by Edward Jerome 
Dies, President, Soybean Nutritional Research Council. 
Illust. Index. 28 cm. [684 ref]
• Summary: Contents: Part I: Foreword, by Edward 
Jerome Dies, President, Soybean Nutritional Research 
Council. Introduction. Composition and properties. 
Mineral constituents. Protein and other nitrogenous 
constituents. Enzymes. Carbohydrates. Glycosides: 
Saponins, phytosterolins, isofl avone glycosides. Pigments. 
Vitamins. Oil and oil-soluble constituents. Physical and 
chemical characteristics of soybean oils: Acetyl value (see 
hydroxyl number), acid value (see free fatty acids), break 
material (mostly phosphatides, pigments, and mucilaginous 
materials), color, congealing temperature, density, 
diene numbers, fatty acids, fl ash, fi re and smoke points, 
fl uorescence, free fatty acids, Hehner number, hexabromide 
number, hydroxyl number, iodine number, optical rotation, 
refi ning loss, refractive index, Reichert-Meissl number, 
saponifi cation number (or Koettstorfer number), smoke 
point (see fl ash), specifi c heat, thiocyanogen number, titer, 
unsaponifi able matter, viscosity, miscellaneous data (Weight 
of soybean oil per gallon: 7.67 pounds. Weight of soybean oil 
per standard U.S. tank car: approximately 61,000 to 62,000 
pounds. Volume of soybean oil per standard U.S. tank car, 
approximately 8,000 to 8,060 gallons).
 Fatty acids and glycerides. Sterols and other 
unsaponifi able constituents. Oil-soluble pigments. 
Antioxidants. Phosphatides (p. 101-18): Applications–
(1) Food modifi er in oleomargarine, shortening, candies 
and confections, bakery, milk and other products. (2) 
Pharmaceuticals and cosmetics. (3) Textiles. (4) Leather. (5) 
Plastic compositions. (6) Soaps and detergents. (7) Special 
emulsifi ers. (8) Petroleum products.
 Literature cited.
 Part II: Development of the soybean processing 
industry. Grading and storage. Methods of processing 
soybeans. Processing by means of continuous presses: The 
Anderson expeller, the French screw press, operation of 
continuous presses. Processing by means of continuous 
solvent extractors: The Hildebrandt system, the Bollmann 
system [or Hansa-Mühle], extraction system of the French 
Oil Mill Machinery Company (so closely resembles the 

Bollmann system in most respects that a detailed description 
will not be given), the Allis-Chalmers extractor, the Ford 
extraction system, the Detrex continuous extractor (uses 
non-infl ammable trichloroethylene), other solvent systems, 
solvents, hot alcohol extraction process, extractor design 
data. Hydraulic pressing. Miscellaneous processing methods. 
Soy fl our. Cost of processing soybeans: Manufacturers of 
soybean processing equipment, soybean processing mills 
in the United States. Production and refi ning phosphatides. 
Processing soybean oil for food uses: Neutralizing and 
washing, bleaching, hydrogenation, deodorization, 
winterizing, shortening, margarine. Literature cited.
 The Allis-Chalmers extractor (p. 180-82): An early 
edition (Fig. 20) consists of a vertical, cylindrical column 
containing “a series of horizontal circular plates, equally 
spaced and fi xed to a central shaft which is slowly rotated 
by a gear-motor. The upper surface of each plate is wiped 
by a stationary scraper arm fastened to the inner wall of the 
cylinder. Slots are cut in the plates so that, during rotation, 
the stationary baffl es sweep material, resting upon the 
disks, through the slots into the plate immediately below.” 
Footnotes explain that this design is based on U.S. Patents 
issued to Michelle Bonotto in 1937, 1938, and 1939, and 
called the Extractol Process.
 Figures (photos unless otherwise noted) show: (1) The 
soybean plant, in foliage and mature. (2) Graph of spectral 
transmittance and color of crude pressed soybean oils. (3-4) 
Graphs of spectral transmittance and color of crude, solvent-
extracted soybean oils. (5) Elevators at a soybean processing 
mill (Central Soya Co.). (6) Cracking rolls used to prepare 
soybeans for pressing in expellers or screw presses (Allis-
Chalmers). (7) Two steam-heated rotary driers connected 
in series for drying cracked soybeans (Allis-Chalmers). (8) 
V.D. Anderson Super-Duo oil expeller. (9) French screw 
press (French Oil Mill Machinery Co.). (10) An installation 
of two rows of many Anderson expellers crushing soybeans. 
(11) A battery of French screw presses crushing soybeans. 
(12) Flaking mill for rolling cracked soybeans into thin 
fl akes, in the solvent extraction process (Allis-Chalmers). 
(13) Flowsheet [Flow sheet] of the Hildebrandt system 
of solvent extraction, and cross-sectional view of the 
extractor–vertical screw (Sieck and Drucker, Inc.). (14) Side 
view of Hildebrandt extractor (3 fl oors cut away). (15) An 
installation of two Hildebrandt extractors (3 fl oors). (16) 
Hildebrandt solvent distillation equipment (3 fl oors). (17) 
Illustration of basket fi lling and discharging mechanism of 
Bollmann solvent extractor. (18) Cross-sectional diagram of 
Bollmann paternoster extractor. (19) An installation of the 
Bollmann system of solvent extraction. (20) Cross-sectional 
diagram of Allis-Chalmers extractor. (21) Side view diagram 
of Ford system of solvent extraction. (22) The horn-angle 
fl aking rolls used in Ford extraction system. (23) Interior of 
Ford plant at Saline, Michigan. (24) Side view of the Detrex 
oil extractor. (25) Flow diagram of the Detrex oil extractor. 
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(26) Primitive Manchurian oil mill powered by an ox. (27) 
Old Chinese wedge presses. (28) vertical screw presses 
at soybean oil mill in Dairen, Manchukuo. (29) Five-high 
fl aking rolls (sectional view). (30) Phantom view of stack 
cooker used to prepare material for hydraulic pressing and 
for toasting solvent-extracted soybean fl akes. (31) Cake 
former in which cooked soybean fl akes are molded into 
fl at cakes and wrapped in cloths, preparatory to hydraulic 
pressing (French Oil Mill Machinery Co.). (32) A hydraulic 
press. (33) Hydraulic press boxes. (34) Battery of Sharples 
Super-Centrifuges, soybean oil refi nery, A.E. Staley Mfg. Co. 
(35) Battery of National Acme Centrifuges for continuous 
refi ning of soybean oil.
 Tables: (1) Soybean production in selected countries 
from 1935 to 1941. The countries are China, Manchuria, 
United States, Chosen, Japan, Taiwan, Netherlands Indies, 
Rumania, Bulgaria, Yugoslavia, Hungary. In both 1935 and 
1940 China was by far the world’s leading soybean producer, 
followed (both years) by Manchuria. Source: Foreign Crops 
and Markets.
 (2) Acreage, yield and production (in 1,000 bushels) of 
soybeans in the United States from 1924 to 1943. Source: 
USDA Agricultural Statistics. (3) Soybean utilization 
(“Prepared by Mr. W.J. Morse of the USDA, shows the 
diversity of uses to which the different parts of the soybean 
are put”): The plant, soybean oil, soybean meal, green bean, 
and dried bean (including industrial uses). (4) Chemical 
composition of soybeans. (5) Composition of the component 
parts of soybeans: cotyledons, germ, seed coat.
 (6) Mineral content of soybeans (air dry beans). (7) 
Distribution of phosphorus in Dunfi eld soybeans, containing 
6.02 milligrams of phosphorus per gram of whole bean. (8) 
Results of fractionation of monoamino acids of soybean 
protein. (9) Relative vitamin G content of common feedstuffs 
used in poultry feeding. Dried pork liver is by far the richest 
source at 100 units per gram.
 (10) Factors affecting the refi ning loss of crude soybean 
oils [for 21 samples]. (11) Color variation of soybean oils in 
Priest-Gibson (N) color units. (12) Average smoke, fl ash, and 
fi re points of soybean oils. (13) Specifi c heat of soybean oil 
(at various temperatures). (14) Viscosity of soybean oils (at 
various temperatures).
 (15) Composition of [different varieties of] 
solvent-extracted soybean oils. (16) Component acids 
of phosphatides derived from soybeans. (17) Grade 
requirements for yellow soybeans, green soybeans, brown 
soybeans, black soybeans, and mixed soybeans. (18) 
Soybeans processed by expeller, solvent and hydraulic 
methods. By crop year from Oct. 1936 to Oct. 1941. [18A] 
Eight manufacturers of continuous process presses. [18B] 
The temperature and moisture contents of soybeans at 
various stages in the continuous process. (19) Manufacturers 
of different types of soybean processing equipment.
 (20) Soybean processing mills in the United States 

(full- or part time). For each is given the state, city, company 
name, and capacity of mill (S = small = less than 50 tons of 
soybeans per day. M = medium = 50-200 tons per day. L = 
large = over 200 tons per day). Source: Northern Regional 
Research Laboratory; revised to Jan. 1944. (Continued). 
Address: 1. Principal Chemist, Southern Regional Research 
Lab., New Orleans; Northern Regional Research Lab.; 2. 
Senior Chemical Engineer, Northern Regional Research 
Lab., Peoria, Illinois.

607. Markley, Klare S.; Goss, Warren H. 1944. Soybean 
chemistry and technology (Continued–Document part II). 
Brooklyn, New York: Chemical Publishing Co. vii + 261 
p. Foreword by Edward Jerome Dies, President, Soybean 
Nutritional Research Council. [684 ref]
• Summary: (Continued): Page 207-216: Table 20: Soybean 
processing [crushing] mills in the United States. These 
mills are divided into 3 types: (1) Mills specializing in 
soybeans (p. 207-10; 73 such mills). (2) Soybean mills 
under construction or contemplated (p. 210-11; 39 such 
mills). (3) Temporary and part time soybean mills (p. 211-
16; 222 such mills). Solvent extraction plants in group 1 are 
designated with an asterisk (*). These mills are organized 
in a 3-column table: alphabetically by state, and with each 
state alphabetically by city, and with each city, alphabetically 
by company name. Here we will list only type 1, “Mills 
specializing in soybeans.”
 “Arkansas: West Memphis: Arkansas Mills, Inc. (S). 
Wilson: Wilson Seed and Feed Company (S).
 “California: Oakland: Albers Brothers Milling Company 
(S).
 “Illinois: Bloomington: Funk Brothers Seed Company 
(M). Cairo: Swift and Company (M). Champaign: Swift and 
Company (L) Chicago: Archer-Daniels-Midland Company 
(M)* Chicago: The Glidden Company (L)*. Chicago: Norris 
Grain Company (S). Chicago: Spencer Kellogg and Sons (L). 
Decatur: Archer-Daniels-Midland Company (L)*. Decatur: 
Decatur Soy Products Company (M). Decatur: Spencer 
Kellogg and Sons (L). Decatur: A.E. Staley Manufacturing 
Company (L). Galesburg: Galesburg Soya Products 
Company (M). Gibson City: Central Soya Company, Inc. 
(L). Monmouth: Ralph Wells and Company (S). Peoria: 
Allied Mills, Inc. (L). Quincy: Quincy Soybean Products 
Company (M). Springfi eld: Illinois Soy Products Company 
(M). Taylorville: Allied Mills, Inc. (M).
 “Indiana: Decatur: Central Soya Company, Inc. (L)*. 
Indianapolis: Evans Milling Company (M). Lafayette: 
Ralston Purina Company (M). Marion: Hoosier Soybean 
Mills, Inc. (M). Mellott: Knowles and Sons, Processors (S). 
Windfall: Elevators and Mills, Inc. (S).
 “Iowa: Cedar Rapids: Honeymead Products Company 
(M)*. Cedar Rapids: Iowa Milling Company (M). 
Centerville: Standard Soybean Mills (M). Clinton: Clinton 
Company (M)*. Des Moines: Spencer Kellogg and Sons 
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(M). Des Moines: Swift and Company (M). Fayette: Wilbur 
Bell, Inc. (S). Fort Dodge: Plymouth Processing Mills (M). 
Gladbrook: Central Iowa Soybean Mill (S). Iowa Falls: 
Ralston Purina Company (M). Quimby: Simonsen Soybean 
Mill (M). Sioux City: Sioux Soya Company (S). Waterloo: 
Soy Bean Processing Company (M).
 Kansas: Emporia: Kansas Soy Bean Mills, Inc. (M).
 “Kentucky: Henderson: Ohio Valley Soy Bean 
Cooperative Association (M). Louisville: Buckeye Cotton 
Oil Company (L)*. Owensboro: Owensboro Grain Company 
(S).
 “Michigan: Dearborn: Ford Motor Company (M)*. 
Milan: Ford Motor Company (S)*. Saline: Ford Motor 
Company (S)*.
 Minnesota: Mankato: Mankato Soya Products Company 
(S). Minneapolis: Archer-Daniels-Midland Company (S).
 “Missouri: Galesburg: Spring River Mill (S). St. Joseph: 
Dannen Mills (M). St. Louis: Ralston Purina Company (M). 
Fremont: Pete Marr Soybean Processing Company (S). 
Omaha: Allied Mills, Inc. (M).
 “New York: Buffalo: Spencer Kellogg and Sons (M). 
Oswego: Oswego Soybean Products Corporation (M).
 “Ohio: Cincinnati: Drackett Company (M)*. Circleville: 
John W. Eshelman and Sons (M). Circleville: Ralston 
Purina Company (M). Fostoria: Swift and Company (M). 
Lexington: Berea Milling Company (M). Marion: Old Fort 
Mills, Inc. (M). New Washington: Ohio Soya Company 
(S). Painesville: A.E. Staley Manufacturing Company (L). 
Toledo: Archer-Daniels-Midland Company (L). Toledo: 
Toledo Soybean Products Company (M). Wooster: Soya 
Processing Company (M).
 “Pennsylvania: Jersey Shore: Pennsylvania Soy Bean 
Cooperative Association (S).
 Tennessee: Memphis: Buckeye Cotton Oil Company 
(M).
 Virginia: Norfolk: Davis Milling Company (S). 
Portsmouth: Allied Mills, Inc. (M). Portsmouth: I.F. Laucks, 
Inc. (S).
 “Wisconsin: Milwaukee: Archer-Daniels-Midland 
Company (M).” Address: 1. Principal Chemist, Southern 
Regional Research Lab., New Orleans; Northern Regional 
Research Lab.; 2. Senior Chemical Engineer, Northern 
Regional Research Lab., Peoria, Illinois.

608. Norman, A.G. 1944. The nitrogen nutrition of 
soybeans: I. Effect of inoculation and nitrogen fertilizer on 
the yield and composition of beans on Marshall silt loam. 
Proceedings–Soil Science Society of America 8(C):226-28. 
[4 ref]
• Summary: Volume 8: “Containing papers presented at the 
annual meeting held in Cincinnati, Ohio, November 10-12, 
1943.” Published 1944.
 Summary and conclusions: “Inoculation increased the 
yield of beans by almost one-third, signifi cantly increased 

the protein content of the beans, and decreased the oil 
content. On an acre basis the production of both protein and 
oil was substantially greater. The yield of mature straw was 
not appreciably increased by inoculation.
 “Applications of urea at the rate of 94 pounds and 158 
pounds N per acre brought about substantial increases in the 
yield and protein content of unnodulated beans. The fi gures 
for the higher rate exceeded those given by inoculated beans, 
which presumably did not receive through the fi xation 
mechanism as much nitrogen as could be used by the plant 
for maximum growth.” Address: Research Prof. of Soils, 
Iowa Agric. Exp. Station, Ames, Iowa.

609. Shen, T.; Hsieh, K.M.; Chen, T.M. 1945. Effects 
of magnesium chloride and manganous nitrate upon the 
content of ascorbic acid in soybean during germination, 
with observations on the activity of ascorbic acid oxidase. 
Biochemical Journal 39(1):107-10. Jan. [7 ref]
• Summary: In this detailed look at how soybeans sprout, 
Table 1 shows the length of the sprout (epicotyl, hypocotyl 
and radicle) after various lengths of sprouting time. The 
mean length of the sprout was 0.72 cm after 2 days, 2.22 
cm after 3 days, 4.03 cm after 4 days 5.15 cm after 5 
days, 9.18 cm after 7 days and 12.42 cm after 9 days. 
During germination, the content of ascorbic acid and the 
activity of the enzyme ascorbic acid oxidase gradually 
increase. Magnesium chloride and manganous nitrate, in a 
concentration of approximately 10 parts per million of the 
metallic ions, cause some increase in both the ascorbic acid 
content of the soybeans and the activity of ascorbic acid 
oxidase during germination. Address: The Physiological 
Lab., Tsinghua Univ., Kunming, China.

610. Keilin, D.; Wang, Y.L. 1945. Hæmoglobin in the 
root nodules of leguminous plants. Nature (London) 
155(3930):227-29. Feb. 24. [5 ref]
• Summary: Tests were mainly with the nodules of 
soybeans. “The root nodule hæemoglobin [haemoglobin, 
hemoglobin] represents the fi rst case of the occurrence of 
this pigment in plants, although other hæematin compounds 
such as cytochrome peroxidase and catalase are known in 
plants. What is, however, more interesting is that neither 
the plant cells alone nor the symbiotic micro-organisms 
(Rhizobium) cultivated separately are capable of synthesizing 
hæemoglobin. It is only when the root cells are invaded by 
specifi c symbiotic micro-organisms and begin to proliferate 
that hæemoglobin is formed.” Address: 1. Prof.; 2. PhD, 
Molteno Inst., Univ. of Cambridge, England.

611. McCay, Jeanette B.; Loosli, J.K.; Adolph, W.H.; 
Brewer, Lucille; Munn, M.T.; Neidert, Marion; et al. 1945. 
Soybeans: An old food in a new world. Cornell University, 
Extension Bulletin No. 668. 65 p. Feb. Illust. Index. 28 cm. 
Produced by the Soybean Committee of the New York State 
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Emergency Food Commission. [38 ref]
• Summary:  See next 5 pages. Contents: A potential food 
resource: Introduced into the United States, new American 
industries. Composition and food value of soybeans: 
Proteins, fats, carbohydrates, minerals, vitamins, the 
enzymes of the soybean. How to use soybeans and soy 
products (contains many recipes): Fresh green soybeans 
(how to cook, how to can, how to freeze), dry soybeans 
(how to cook, how to can, how to freeze, 3 recipes, salted 
soybeans [oil-roasted soynuts], how to prepare bean pulp 
{by running drained cooked soybeans through a meat 
chopper}, 4 recipes), sprouted soybeans (vitamin C forms 
during sprouting, exposure to light does not affect vitamin 
C, ribofl avin and niacin are also increased, how to sprout 
soybeans at home {9-step process}, store sprouts in 
refrigerator, how to freeze sprouted soybeans, how to cook 
sprouted soybeans, illustration of apparatus [equipment] for 
sprouting soybeans in quantity, 6 sprouted soybean recipes), 
grits, fl akes and fl our (protein equivalents {one pound of 
low fat soy fl our is equal in protein value to two pounds of 
cheese, 2 pounds of navy beans, 2½ pounds of beefsteak 
or chicken, 3 dozen eggs, 5 pounds of bread, or 12 pints of 
milk}, a little soy fl our with wheat fl our improves protein 
quality (p. 35), amount of protein, iron, and calcium also 
increased, 23 soy-grits and fl our recipes {divided into 3 
main dishes, 3 quick breads, 17 desserts}), a stronger staff of 
life–bread (rats fed bread containing only 5% soy fl our grow 
much better than those eating white bread, does soy bread 
taste good?, little change required in baking with soy fl our, 
6 yeast bread recipes), soybeans in large-quantity cooking 
(6 recipes), other soybean products (soybean curd, soybean 
milk, soy sauce). Production, varieties, and culture of 
soybeans. Soybeans in animal feeding: For cattle, for sheep, 
horses, swine, and poultry, soybean hay a substitute for 
alfalfa, for dogs and fur-bearing animals. References. Index.
 Contains nine bar charts in the form of illustrations / 
pictorial drawings / symbolic graphics (which may be by 
Kenneth Washburn).
 How to sprout soybeans at home (p. 26-27):
 “1. Select a stock of clean, bright, new-crop soybeans 
of one of the fi eld varieties. The yellow seeds have less 
conspicuous skins than do the black beans, although the 
black beans may be preferred. The garden varieties are not 
satisfactory because the sprouts break off easily, but the 
exact variety is unimportant so long as the seed is good.
 “2. Handpick the seed thoroughly, and discard 
everything except clean, whole beans.
 “3. Wash the beans and place them in a suitable 
container for sprouting, such as a one- or a two-quart glass 
fruit jar. The bean sprouts increase to about six times their 
original volume.
 “4. Cover the seeds with at least four times their volume 
of lukewarm water and let them stand for a few hours, or at 
most overnight, until they are swollen.

 “5. Pour off this water, and wash or rinse the swollen 
beans thoroughly, then pour off the last wash water.
 “6. Cover the top of the jar with a piece of cheesecloth 
or other thin cloth, and tie it on securely. Quarter-inch mesh 
screening also makes a good cover.
 “7. Invert the jar and place it in a cupboard or dark 
place, in a slightly tilted position, so that the excess water 
can drain away.
 “8. At least three times a day, or better every four hours, 
place the jar under the water tap or pour on plenty of cool 
water, thus thoroughly and carefully washing the swelling 
and sprouting seeds, so that bacteria or molds which may 
have developed are carried away. The better the washing, 
the better the sprouts. After washing, place the jar back in its 
slanting position.
 “Chlorinated lime water to kill fungus growth is not 
needed if the seed is well selected. If such a solution is used 
(1 tablespoon of chlorinated lime in 1 gallon of water), it 
should not remain on the seeds longer than for ½ hour; the 
soybeans are injured by a longer exposure.
 “9. In from three to four days at room temperature, the 
sprouts will be from 1 to 2 inches long and ready for use. 
Then pour the sprouts into clean cold water and shuck off 
the skins if this is desired. With the yellow-seeded varieties, 
however, the skins are not conspicuous and need not be 
removed. If a fl ower pot or similar receptacle is used for 
sprouting with a piece of cloth over the bottom hole for 
drainage, be sure that the surface of the beans is also covered 
with a piece of moist cloth to prevent drying; otherwise the 
sprouts will be tough and will not be uniform.
 “It is not wise to attempt sprout production in the 
summer, because good sprouts will not be produced in 
warm weather unless the place where they are sprouted can 
be kept at about 70ºF. The sprouting of old, badly cracked, 
discolored or shriveled soybeans should not be attempted, for 
this only causes trouble. Soybeans packaged for cooking and 
baking are not likely to sprout too well. When in doubt, one 
should make a preliminary trial. If, after the fi rst day, or after 
soaking, the beans become soft or soggy, they are probably 
unfi t for sprouting.
 “The commercial production of soybean sprouts in 
large quantities proceeds along the same lines as outlined, 
except that larger sprouting devices or tanks are used and the 
process is more carefully controlled. An apparatus with an 
automatic watering device developed at Cornell University 
to sprout a large quantity of beans is shown in fi gure 6.
 “Store sprouts in refrigerator: Sprouts not used 
immediately must be stored in a covered container in the 
refrigerator, as is any fresh, crisp vegetable, for as long as a 
week. They must be kept moist; otherwise they will wilt or 
discolor. If kept longer, they must be blanched for 2 minutes, 
then canned as a green beans, dried, or frozen.”
 Tables show: 1. Proximate and mineral composition of 
soybeans and soy fl ours. Essential amino acids in servings 
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of certain protein-rich foods (lean meat, eggs, cooked 
soybeans). 3. Calcium, iron, and B vitamins (thiamine, 
ribofl avin, niacin) supplied by common serving portions 
of certain foods. 4. Vitamin composition of 7 soy products. 
5. Food values of sprouted soybeans and of some common 
vegetables per 100-gram edible portions. 6. Thiamine, 
ribofl avin, and niacin content of soybeans during sprouting, 
storage, and dehydration. 7. Soybean milk, cow’s milk, and 
human milk (typical nutritional analyses). 8. Composition of 
some [seven] soybean products used for food in the Far East. 
9. Varieties of soybeans most suitable in New York State for 

animal feed and human food (For green vegetables: “Garden 
varieties such as Green Giant, Hokkaido, Jogun, Bansei, 
Fuji, Tortoise Egg, and Willomi”).
 Concerning “Fresh Green Soybeans: When gathered 
from the garden while the pods are still greenish and the 
seeds are still soft but fully developed, the soybean is a new 
green vegetable that some persons say is more attractive and 
delicious than the fresh lima bean. Many Victory gardeners 
have grown them for the fi rst time, and they may be 
purchased commercially canned as are green peas.”
 Note: This is the earliest English-language document 
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seen (Jan. 2016) that contains the term “protein quality.” 
Address: New York.

612. Davidson, Jehiel. 1945. Total and free amylase content 
of dormant cereals and related seeds. J. of Agricultural 
Research 70(6):175-200. March 15. [37 ref]
• Summary: Soybeans were one of the seeds studied. Of the 
principal cereals, wheat showed the highest diastatic activity; 
it was followed closely by rye, with barley a distant third. 
Oats, corn, and rice showed very little diastatic activity. 
Table 6 (p. 179) shows the development of total and free 
diastatic power in degrees Lintner in dormant soybeans 
(Easycook and Rokusun varieties), buckwheat, sorghum, and 
cowpeas after 3 hours and 24 hours of extraction. Table 11 
shows the effect of addition of 10% of various seeds (incl. 
soybeans) on the development of diastatic power in fl our. 
Soybeans caused the largest percentage increase, 144.5%.
 Among noncereal seeds, soybeans have a relative 
abundance of amylase, whereas most of the other seeds 
tested have little or none. This abundance in soybeans is 
“somewhat surprising, since they are practically devoid of 
starch. It would seem, therefore, that amylase has some other 
function in plant metabolism besides the transformation of 
starch into sugar.” Of all the seeds studied, soybeans also had 
the highest proteinase content.
 The theory behind so-called bread improvers is that 
they inhibit the excessive proteolysis of the fl our proteins 
by natural proteinases found in the fl our. This study found 
“evidence supporting the theory on the mechanism of 
liberation of amylase in cereals advanced by Myrbäck and 
others; namely, that the amylase is combined with proteins 
and is liberated by proteinases naturally found in cereals or 
by added proteinases.” Address: Assoc. Chemist, Bureau of 
Agricultural and Industrial Chemistry, USDA.

613. Thom, Charles; Raper, Kenneth B. 1945. Manual of the 
Aspergilli. Baltimore, Maryland: The Williams & Wilkins 
Co. v-ix + 373 p. May. Illust. 7 color plates. Index. 24 cm. 
[260* ref]
• Summary: Contents: Preface. Part I: General discussion. 
1. Historical introduction. 2. Classifi cation, generic 
diagnosis, and synonymy. 3. Morphology and description. 4. 
Cultivation and examination. 5. Preservation of cultures. 6. 
Variation.
 Part II: The manual proper. 7. The use of the manual. 
5-21 contain descriptions of 14 Aspergillus groups incl. 18. 
The Aspergillus wentii group. 19. The Aspergillus tamarii 
group. and 20. The Aspergillus fl avus-oryzae group.
 Part III: Reference material. 22. Topical bibliography. 
23. General bibliography. 24. Check list of species and 
genera. 25. Accepted species, varieties, and mutations.
 “After the development of the microscope, men began 
to see structure in molds. In 1729, Micheli distinguished 
conidiophores and heads. “He noted that the heads were 

rough, the spore chains or columns producing an uneven 
surface, hence he gave the name Aspergillus (rough head). 
He then marked with Latin phrases his sketches of differently 
colored moldy substances... Aspergillus capitulo pulla for a 
black form, etc.”
 “After DeBary’s group began to study organisms in 
comparative culture, the number of publications began to 
increase rapidly... Titles appeared in the 125 years before 
DeBary’s 1854 paper; 73 appeared in the next 18 years 
preceding Brefeld’s 1872 papers; 236 in the next 19 years 
just preceding Wehmer’s oxalic acid reports in 1891. All of 
this may be called the period of physiological morphology. 
The remaining two thousand, published between 1891 and 
1928, represent the pure culture period. This may equally 
well be called the biochemical period” (p. 4-5).

“Aspergillus wentii is a cosmopolitan species that 
is fairly common in soils, upon moist grains and other 
vegetable matter undergoing slow decomposition... In the 
Orient, it is often included with Aspergillus tamarii, A. 
fl avus, and A. oryzae, all under the latter name as a rule, in 
the ‘Koji’ preparations used in the manufacture of various 
soy products.”

Aspergillus tamarii is “a cosmopolitan mold upon 
vegetable material undergoing slow decomposition and can 
be isolated from almost all soils examined. Like A. niger 
and A. fl avus, it is more frequently recovered from warm and 
semi-tropical soils than from cool, temperate soils, although 
it occurs in the latter. The species commonly appears with A. 
fl avus and A. oryzae as a constituent part of the ‘koji’ used 
in the fermentation industries of the Orient. Certain strains 
apparently produce appreciable amounts of diastatic and 
proteolytic enzyme, while other strains are known to produce 
kojic acid...
 “Kita’s culture was isolated from a soybean sauce 
termed ‘Tamari’, hence the species name. Tamari is made 
by a shorter fermentation process than soy sauce or shoyu, 
and differs from it in fl avor. Kita believed that where it was 
made empirically, it owed its individuality to the particular 
aspergillus which he isolated and described.”
 “Two species names are widely used for members of 
this cosmopolitan group. Aspergillus oryzae is applied quite 
generally, without regard to morphology, to the strains used 
by the Japanese and Chinese in the fermentation of rice and 
soy products. Although purifi ed cultures are used in many 
places, the nomenclature is based more upon utilization 
than upon morphology. There appears, however, in these 
industries, a series of strains with long conidiophores, radiate 
heads, mostly greenish-yellow, with the green often fading 
completely in old cultures. These strains appear to be most 
commonly used in the production of the diastatic type of 
ferments and to be distributed in the great culture collections 
as Aspergillus oryzae (Ahlb.) Cohn. Such strains seem to be 
mostly oriental or tropical in origin.” The other species is 
Aspergillus fl avus. This chapter (p. 262-65) contains many 
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excellent high-magnifi cation illustrations of A. oryzae.

614. Hao, Lu Cheng; Jump, John A. 1945. Microbial amylase 
preparations: Conversion agents for alcoholic fermentation. 
Industrial and Engineering Chemistry 37(6):521-25. June. [7 
ref]
• Summary: Takamine (Ref. 6) fi rst introduced mold bran, 
produced by growing Aspergillus oryzae on wheat bran, 
to the modern distillery, but its used did not fi nd favor on 
account of the slight off-fl avor of the alcohol resulting from 
the use of mold.” bran
 A table lists 19 sources of microbial amylase, including 
Taka-Diastase, made by Parke, Davis & Co., and Alase, 
made by Takamine Lab. Address: Joseph E. Seagram & 
Sons, Inc., Louisville, Kentucky.

615. Bohn, R.T.; Favor, H.H. 1945. Functional properties of 
soya fl our as a bread ingredient. Cereal Chemistry 22(4):296-
311. July. [14 ref]
• Summary: Contents: Introduction. Experimental: Rope 
spore content, yellow pigment content, lipoxidase activity, 
urease activity, effect on dough characteristics, effect on rate 
of staling, summary. An excellent, classic study.
 “The types of edible soya fl ours produced can be 
classifi ed into three groups: fall fat, expeller pressed, and 
solvent extracted.” A nutritional analysis of each is given.
 “Lipoxidase is present in large quantities in raw 
soya bean and in the fl our prepared from it without heat 
treatment.” Raw soya fl our can be utilized in the bleaching 
of wheat fl our doughs. “Commercial grades of soya fl our 
vary considerably in their urease activity. This is apparently 
related to the amount of heat to which the soya fl our is 
exposed in the debittering treatment. No correlation was 
found between urease activity and quality of the bread.”
 “A typical full-fat soya fl our had 10 times the yellow 
pigment content as a sample of unbleached soft wheat fl our 
but two thirds of this color was readily removed by treatment 
with high amounts of benzoyl peroxide (3 oz Novadelox per 
100 lb of fl our).”
 “Oxidizing agents of the bromate and iodate type [1 mg 
% potassium bromate or potassium iodate] should be used 
in amounts necessary to obtain optimum [light, white, large 
volume, fl uffy] bread. Actual baking experience indicates 
that these amounts [of bromate and iodate] are higher than 
commonly used.”
 “Bread made with soya fl our is more compressible and 
the rate of staling is slower than for bread produced under 
similar conditions from wheat fl our alone.” Address: General 
Baking Co., New York, NY.

616. Levinson, Arthur A.; Julian, P.L.; Engstrom, A.G. 
Assignors to The Glidden Company (Cleveland, Ohio). 
1945. Protein composition of matter and method of making. 
U.S. Patent 2,381,407. Aug. 7. 4 p. Application fi led 31 July 

1940. 1 drawing.
• Summary: Describes the preparation of soybean products 
for use as foam retention and stabilizing agents in the 
preparation of confections and food products. The authors 
fi rst subject “isolated soybean protein” to an alkaline 
hydrolysis and then to a papain hydrolysis. The solution 
of the alkali metal proteinate formed by neutralizing the 
hydrolyzate is then dried.
 On page 1 is graph of viscosity vs. time; in Example 3, 
the viscosity falls rapidly for the fi rst 20 minutes, then rises 
steadily thereafter.
 Note: This is the earliest English-language document 
seen (Aug. 2020) that uses the term “isolated soybean 
protein” (or “isolated soybean proteins”) to refer to its food 
uses. Address: 1. Chicago; 2. Maywood; 3. Itasca. All: 
Illinois.

617. Spitzer, Robert R.; Phillips, Paul H. 1945. Enzymatic 
relationships in the utilization of soybean oil meal 
phosphorus by the rat. J. of Nutrition 30(3):183-92. Sept. [19 
ref]
• Summary: A phytic acid-splitting enzyme, phytase, was 
fi rst discovered by Suzuki and co-workers in 1906. Phytase 
activity has been observed in the intestines of rats of all ages 
and in the small intestinal mucosa of the chicken, pig, and 
cow. The authors showed that 58% of the soybean oil meal 
phosphorus existed in the form of phytin or phytic acid, and 
that this phosphorus was readily available to the rat. Heating 
the meal at 98ºC for 48 hours did not reduce the utilization 
of the phosphorus. Thus it appears that the phytin or phytic 
acid phosphorus of soybean meal was made available by the 
action of intestinal phytases. Address: Dep. of Biochemistry, 
College of Agriculture, Univ. of Wisconsin, Madison.

618. Cosby, Evelyn L.; Sumner, James B. 1945. Lipoxidase. 
Archives of Biochemistry 8(2):259-64. Nov. [13 ref]
• Summary: “An enzyme which peroxidizes unsaturated fats 
and which bleaches carotenoids was discovered in the soy 
bean by Bohn and Haas in 1928 (Private communication 
from the J.R. Short Milling Co., 3753 S. May St., Chicago, 
Illinois) and has been used since that time for the commercial 
bleaching of wheat fl our. It was discovered independently by 
André and Hou in 1932 and named lipoxidase.”
 The authors describe a method for the purifi cation of 
soy bean lipoxidase in which the enzyme is concentrated 60-
fold. Address: Biochemistry Lab., Cornell Univ., Ithaca, New 
York.

619. Anzai, Isamu. 1945. Ueber die Proteasenwirkung 
der ruhenden und keimenden Sojabohne [On the protease 
activity of the resting and germinating soybean]. Tohoku J. of 
Experimental Medicine 48(1-2):31-39. Dec. 25. [9 ref. Ger]
• Summary: Contains 9 tables and a summary in German. 
When soybeans are pulverised, proteinase and peptonase 
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activity can be determined; their optima are at 7.0 to 7.5 pH 
and 37ºC. Address: Medical-Chemical Institute, Faculty of 
Medicine, Imperial Tohoku Univ., Sendai [Japan].

620. Schlamowitz, Max. 1945. Enzymatic dephosphorylation 
of ribonucleic acid: A study of the soy bean nucleases. 
PhD thesis, University of Michigan. 71 p. Abstracted in 
Dissertation Abstracts 7(1):3 (1946). [60+ ref]*
Address: Michigan.

621. Theorell, Hugo; Bergström, S.; Akeson, A. 1945. On the 
lipoxidase enzymes in soy bean. Arkiv foer Kemi, Mineralogi 
och Geologi 19A(6):1-9. Read 7 June 1944. [20 ref. Eng]
• Summary: “In 1932 André and Hou discovered an 
enzyme in extracts of soy bean that they called lipoxidase. 
This oxidized the unsaturated lipids present in the bean.” 
Theorell and co-workers obtained a lipoxidase preparation 
electrophoretically homogeneous having an activity of 
about 130 units per milligram. Address: Medicinska 
Nobelinstitutet, Biokemiska Avdelningen, Stockholm, 
Sweden.

622. Soroa, José Maria de. 1945? La soja. Su cultivo y 
aplicaciones. Segunda edicion, corregida y aumentada [The 
soybean. Its cultivation and utilization. 2nd ed.]. Madrid, 
Spain: Ministerio de Agricultura. Seccion de Publicaciones, 
Prensa y Propaganda. 87 p. Undated. No index. 16 cm. First 
ed. was by Abadal and Soroa, 1932. [Spa]
• Summary: Contents: The soybean. Recent history. 
Some antecedents to the present trials conducted in Spain. 
Agronomic notes (incl. soybean varieties). Preparation of the 
soil. Utilization of soybeans. Food uses. Other applications 
of the seed. Industrial uses. Soybean oil. Use of the soybean 
plant as feed. Forage. Use of soybean in clinical analysis 
(urease). Appendix: Soybean production worldwide in 1925-
1929 and 1933 (from IIA, Rome).
 For some years the author has been dedicated to the 
economic propagation of this legume (la soja) in Spain. He 
has succeeded in calling attention to its merits, both with the 
fi rst edition of this book (1932) and with subsequent work 
and demonstrations; a number of farmers have experimented 
with the crop. He was asked to do a new edition of this 
booklet by the Ministry of Agriculture’s Department of 
Publications, Press, and Propaganda / Advertising, in order to 
synthesize some observations of recent years and to give an 
opinion on the possibilities and economic advantages of ‘la 
soja’ in Spain. The author refl ects that the days of hunger in 
the ‘red zone’ are not far away (p. 5).
 The Station of Cereal Culture (Estación de 
Cerealicultura) and the Institute of Agronomic Investigations 
(Instituto de Investigaciones Agronómicas) are already 
working on soybean cultivation. The author offers to the 
Superior Council of Scientifi c Investigations the subject of 
the use of soy in the diet, and how to perfect the soybean, 

lower its price, and employ its derivatives in as many 
technical fi elds as other countries already do. In effect, not 
alone did Russia start giving maximum attention to the 
soybean (p. 7).
 In southeast Spain, soybeans have been cultivated on 
the farms of Jerez de la Frontera by the author’s esteemed 
teacher and the director of the Center D. Eduardo Noriega 
Abascal (p. 8). A graph on page 10 shows soybean imports 
and exports for 1934 for various countries.
 Some antecedents to the present trials conducted in 
Spain: In 1917 the Spanish council in Shanghai, don Julio 
Palencia, sent to the Spanish Department of State a study on 
the cultivation of soybeans, proposing that trials be made to 
acclimatize the valuable legume to their country.
 In Motril (a city in south central Spain on the 
Mediterranean) and then in the Southern Agricultural Station 
at Malaga (a town just to the west of Motril, also on the 
Mediterranean), soybeans started to be cultivated about 10 
years ago (c. 1931). by the agronomic engineer D. Arsenio 
Rueda, in parcels of 5 ares = 0.5 ha, from which he obtained 
yields each of 60 litres (.78kg/liter), so 46.8 kg per 5 ares.
 Both white and black varieties have given good results, 
but the white was better, and the seeds obtained have been 
divided among agriculturists...
 In Spain, besides the trials cited above, for more than 
25 years (since ca. 1916) the soybean has been cultivated 
with excitement thanks to the zeal and the interest, realized 
in patriotic labor on the farm in Jerez (southeast Spain), 
of the agronomical engineer Eduardo Noriega, and also of 
Mr. Oritz, comrade of the former. They shared yellow and 
black varieties with Valencian farmers; Valencia is on the 
Mediterranean. Cultivation has since been accomplished 
in the central Spanish region. There is also a record of the 
cultivation of soybeans in Lerida in the years 1925-26 by the 
doctor don Jose Abdal, an illustrious pharmacist.
 The sowing was done with seeds procured from Japan 
of the variety soja hispida, yellow seeded, with the object 
of seeing if it would grow in this province. The seeds were 
soaked for 10 hours in water, then planted in a garden 
without more security or care than they would take with any 
other plant. They were sown at the end of April and most 
of the seeds germinated, reaching a height of 65 cm. They 
developed and fl owered perfectly, and were completely 
developed by the end of August. This small trial can only 
demonstrate that the soybean will grow in irrigated terrain, 
on a warm site, and without much care (p. 12-14).
 The agronomic engineer Jesus Andreu, 20 years ago, did 
tests on the culture of soy as a forage plant in the province 
of Pontevedra with good results. There is also news, if 
incomplete, of other successful tests in the provinces of 
Madrid and Toledo.
 As a consequence of this news–and perhaps of the 
spreading of these and of the foreign trials, and of the 
experiences of the National Agronomic Institute–soybeans 
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have been divided among individuals and farms for the last 
10 years by the General Direction of Agriculture. And the 
Institute of Cereal Culture has resumed trials with seeds of 
Japanese origin. The author’s companions, don Felix Sancho 
Penasco and don Fernando Gaspar are studying a hundred 
varieties, and will determine the requirements of each variety 
in order to select the ones appropriate for each region (p. 15). 
Address: Ingeniero Agronomo, Madrid, Spain.

623. Product Name:  Soyco (Whipping Agent).
Manufacturer’s Name:  Borden Co., Whitson Products Div.
Manufacturer’s Address:  Headquarters: 350 Madison 
Ave., New York, New York. Plant: Elgin, Illinois.
Date of Introduction:  1946 February.
Ingredients:  Incl. isolated soy protein.
New Product–Documentation:  Soybean Digest. 1946. Feb. 
p. 24. The Borden Co. plant in Elgin, Illinois, has announced 
the construction of new units for the production of Soyco, 
a soy albumen whipping agent. Whitsen [sic, Whitson] 
Products Division distributes Soyco.

Soybean Digest. 1947. Oct. p. 24. “Facts on Soyco have 
been gathered in a leafl et for candy manufacturers by the 
Whitson Products Div. of the Borden Co. Soyco’s use as a 
whipping agent is described and a number of formulas are 
suggested.”
 Soybean Blue Book. 1947. p. 73. “Whipping Agents... 
The Borden Co., Special Products Div., 350 Madison Ave., 
New York, NY. Soyco.”
 Borden’s Soy Processing Co. 1948. Soybean Digest. Jan. 
p. 16-17. “Soy Products in the Candy Industry.” Soybean 
Blue Book. 1948. p. 84. Company is now listed as “Whitson 
Products Co. Division of The Borden Co. 350 Madison Ave.”

624. Butler, H.G. 1946. Soy albumen as a whipping agent: 
Soy protein derivative fi nding place in candy and bakery 
trades. Soybean Digest. March. p. 14-15.
• Summary: Soyco, a whipping agent derived from 
soybeans, is used by candy manufacturers and bakers in 
place of egg albumen. Developed as a wartime necessity 
after 3½ years of laboratory research, it is still used 
commercially. It is a spray-dried, water-soluble product 
processed from soybean oil meal. The Borden laboratories 
are located at 350 Madison Ave. in New York City.
 “Only after a great deal of development work, 
including tests made with hundreds of batches of candy, 
was the basis for soy albumen prepared. But by early 1942, 
chemical controls had been chartered for production of soy 
albumen assuring uniformity and control of whip function, 
maintaining volume after whip, color and taste in candy 
batches...
 “Laboratory men during the past few years have 
provided several improvements in the new product. The 
protein content has been increased to 75 percent. Color and 
taste have been refi ned. Moisture content has been decreased 

to a minimum. Whipping properties have been increased 
to the point where those of soy albumen compare equally 
pound for pound with those of egg.”
 “In some candy types, such as chewy nougat, egg 
albumen can be replaced entirely with soy albumen. For 
other types, where fl uffi ness and lightness are of greater 
importance, various proportions are used.”
 Soy albumen gives products a longer shelf life, since it 
does not dry out as quickly as egg albumen. “A combination 
of seven parts of egg albumin to three parts of soy protein 
derivative gives whipped creams, hand rolls and light, fl uffy 
nougats equal in quality to those made entirely with egg 
albumen. Soy whip also holds back the crystallization of 
sugar in cream centers and fudges, helping lengthen shelf 
life...”
 “For the baking industry, soy albumen led the way to a 
shorter and tenderer marshmallow for cookies when it was 
discovered the new product could be used with gelatin... It 
does this with considerable reduction in cost, compared with 
egg albumen, and with very little difference in technique or 
procedure.” Address: The Borden Co.

625. Schlamowitz, Max; Garner, R.L. 1946. The 
ribonucleinase of the soybean. I. isolation of the enzyme. J. 
of Biological Chemistry 163(2):487-97. May. [22 ref]
• Summary: “The nuclease system of the soy bean 
seedling has been shown to consist of two components, 
a ribonucleinase and a second enzyme, believed to be 
a phosphomonoesterase. The ribonucleinase has been 
separated from the crude extracts and has been concentrated 
and partially purifi ed.” Address: Dep. of Biological 
Chemistry, Medical School, Univ. of Michigan, Ann Arbor, 
Michigan.

626. Turner, J.R. 1946. Advancements in development and 
use of soy albumen. Manufacturing Confectioner (The) 
26(6):36, 38. June.
• Summary: “Soy albumen, although a product of war time 
scarcities, is rapidly growing up to fi nd a permanent ‘niche’ 
as an essential ingredient to the manufacture of certain types 
of candy.
 “The soy albumens available as late as 1945 were 
defi cient to such an extent that many manufacturing 
confectioners looked on them merely as substitutes and 
extenders for egg albumen. It was used extensively by 
the confectionery industry only because eggs had gone to 
war and egg albumen couldn’t be obtained in suffi cient 
quantities to go around. Several progressive confectionery 
manufacturers, seeing a place for an improved soy albumen 
in their industry encouraged the soy processors to institute 
extensive research programs in this fi eld. As a result, some of 
the leading soy processors have spent large sums of money 
and their chemical, engineering and food research staffs 
have devoted several years to perfecting soy albumen to its 
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present high standards...
 “The new soy albumen is a relatively bland, white 
powder, which has exceptional ‘whipping’ or aerating 
properties in the preparation of such confectionery products 
as nougats, creams, kisses, fudge, divinity and the like.
 “Soy albumen proteins, unlike egg albumen proteins, 
do not coagulate on being subjected to heat. As a result, soy 
albumen produces a short tender texture which contributes 
improved eating qualities to candies made with it. The non-
coagulating properties of soy albumen proteins, produce 
moisture stability in the fi nished candy which prolongs 
‘freshness’.” Address: Food Products Div., Central Soya Co., 
Inc.

627. McWethy, John A. 1946. Soybean success: War boom 
continues as many plants expand, bring out new products. 
Examples: Meat fl avor, wool-like fi bre, bottle cap adhesive, 
soymilk cheese. St. Louis meeting draws 400. Wall Street 
Journal. Aug. 31. p. 1.
• Summary: This article is about the 3-day meeting of the 
American Soybean Association in St. Louis, Missouri. The 
soybean industry thrived during the depression, more than 
doubled in size during World War II, and is now continuing 
to grow. The A.E. Staley Manufacturing Co., America’s 
largest soybean processor, has just started construction 
of a new $1 million plant that will turn soybeans into 
monosodium glutamate (MSG), making one million pounds 
a year. MSG has been previously made on a small scale in 
the USA from wheat, but Staley’s plant will be the fi rst to 
make it on a large scale from soybeans.
 The Drackett Co. in Cincinnati is putting the fi nishing 
touches on a commercial plant that will make a wool-like 
fi bre from soybeans. Robert A. Boyer, the fi rm’s research 
director, said the new fi bre will be used mostly for blending 
with rayon. He thinks it may sell for less than wool.
 ADM, one of America’s four largest soybean processors, 
earlier this year completed a plant to make a “whipping 
agent” from the versatile soybean; it can replace egg 
albumin, which is much more expensive.
 Dr. Harry W. Miller, president of the International 
Nutrition Laboratory (Mt. Vernon, Ohio), “started making 
soybean products in Shanghai, China, in 1935. Bombed out 
in 1937 by the Nips [Nipponese = Japanese], he came to this 
country and began making similar products here in 1939. 
Now his fi rm does a $500,000 a year business and could do 
a lot more if sugar and other ingredients used with soybeans 
were available.” His most popular items are [soy] milk, 
cutlets, and canned green soybeans. He says the milk tastes 
“rather like malted milk and is especially good for infants 
and others allergic to animal milk. His company has also 
developed a cheese made from soymilk [tofu], a prepared 
mix for ice cream from the soymilk, and “albumen sheets” 
[yuba], which are very popular in China.
 These sheets aren’t much thicker than a piece of paper 

and are used in China to make the layers of a loaf fi lled with 
mushrooms. The Chinese also use soybeans [yuba] to make 
products that taste like both fi sh and chicken. In American 
kitchens, an excellent substitute for butter can be made “by 
combining soya oil, soya milk,” carotene oil for color, and 
salt.
 One big American breakfast cereal maker is said to be 
planning to introduce a “soya fl ake cereal soon, similar in 
appearance to cornfl akes. Another may soon market a puffed 
soyabean cereal, a third may introduce a cooked cereal made 
from soybeans, oats and wheat.”
 General Mills is building a factory for producing a 
synthetic resin from soybeans–a product developed at the 
Northern Regional Research Laboratory in Peoria, Illinois. 
Dr. G.E. Hilbert, NRRL’s director, says this new resin shows 
“considerable promise as a protective coating and as a heat-
sealing and moisture-proofi ng agent.
 During the past few years, soybean processors have been 
switching to the solvent extraction systems, from the expeller 
system, for obtaining oil from soybeans. Most newer plants 
use hexane solvent. The advantage of the solvent system is 
that it removes all but about half of one percent of the oil, 
compared with 3½% to 5% left in the meal when expellers 
are used. The meal currently sells for 3 cents/lb compared 
with 11.75 cents/lb for the oil.
 NRRL has recently developed a process that uses 
alcohol instead of hexane. This yields superior “soyfl our.” 
Before the war, production of soyfl our was 25 million lb/
year; this year it is expected to top 400 million lb. Roth 
Products Corp. of Chicago has already used 6 million pounds 
of soyfl our this year in its dehydrated soups, baked goods, 
pancake fl our mixes, and sausage fi ller.
 The soybean industry (especially the NRRL) is also 
working to make soybean oil more stable. It “has a tendency 
to develop a grassy or painty fl avor on standing.” A process 
obtained from Germany “goes a long way toward preventing 
the development of these objectionable fl avors.”
 The Lincoln soybean variety, developed at the U.S. 
[Regional] Soybean Laboratory at Urbana, Illinois, and fi rst 
made available to farmers during the war, is playing a major 
role in increasing yields. Today farmers in the corn belt are 
getting 25-30 bushels/acre with Lincoln, compared with only 
15-16 bushels/acre in the early 1920s with varieties then 
available. Moreover, today’s soybeans contain 20-21% oil 
compared with only 15-17% about 20-25 years ago.

628. Cohen, Philip P. 1946. The carboxylase activity of 
jack beans (Canavalia ensiformis) and soy beans (Glycine 
hispida). J. of Biological Chemistry 164(2):685-89. Aug. [8 
ref]
• Summary: “Further study revealed the presence of a potent 
carboxylase system in the jack bean meal. Soy bean meal, on 
the other hand, proved to be practically free of carboxylase 
activity.” Address: Lab. of Physiological Chemistry, Univ. of 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   220

© Copyright Soyinfo Center 2021

Wisconsin, Madison, Wisconsin.

629. Evans, Robert John. 1946. Hydrolysis of soybean oil 
meal proteins by some proteolytic enzymes. Archives of 
Biochemistry 11(1):15-21. Sept. [16 ref]
• Summary: Showed that autoclaving soybean meal at 
100-120ºC increased the amount of protein digested by 
the enzymes pepsin, trypsin, and erepsin–and various 
combinations of those three. Address: Div. of Chemistry, 
Washington Agric. Exp. Stations, Pullman, Washington.

630. Underkofl er, L.A.; Severson, G.M.; Goering, K.J. 1946. 
Saccharifi cation of grain mashes for alcoholic fermentation: 
Plant-scale use of mold amylase. Industrial and Engineering 
Chemistry 38(10):980-985. Oct. [10 ref]
• Summary: Nearly ten years ago, research was begun in 
the biophysical laboratories at Iowa State University in an 
effort to fi nd a satisfactory amylolytic material which could 
serve as an alternative to malt for saccharifying starch in 
the alcoholic fermentation of grains. In 1939, as a result of 
this work, Underkofl er, Fulmer and Schoene suggested the 
use of mold bran prepared by growing selected strains of 
Aspergillus oryzae on moist, sterilized wheat bran. Many 
years earlier [starting in 1892] Jokichi Takamine (1914) 
made a similar suggestion, “but his suggestion has led to no 
large-scale developments in the alcohol industry.”
 “The purpose of this paper is to report the results of 
industrial-scale tests of mold bran in the alcohol plant of the 
Farm Crops Processing Corporation during the early months 
of 1945.”
 Photos show: (1) The plant of Mold Bran Company 
near Eagle Grove, Iowa. (2) Two men assisting the blowing 
of dried spore cultures into the cooker to inoculate cooked 
bran. (3) Cooked wheat bran in a vat-type cooker after being 
cooled and now ready for inoculation. (4) Inoculated bran 
being removed from the cooker. (5) A man wheeling the 
inoculated from the cooker and dumping it through a hole 
in the working fl oor into the tray room for incubation. (6) 
Two men spreading inoculated bran on incubation trays. 
(6) Freshly incubated mold bran fl owing into drying bins. 
Address: Farms Crops Processing Corp., Omaha, Nebraska; 
1. Present address, Iowa State College, Ames, Iowa; 3. 
Present address: Mold Bran Company, Eagle Grove, Iowa.

631. Vennesland, Birgit; Felsher, Rose Z. 1946. Oxalacetic 
and pyruvic carboxylases in some dicotyledonous plants. 
Archives of Biochemistry 11(2):279-306. Oct. [21 ref]
• Summary: Table 1 (p. 284-85) shows that the soy bean is 
one of many plants that contain ketoacid carboxylases. The 
seeds were dehulled and ground to a fi ne powder while 5 
volumes of water were being added. Table IV (p. 293) shows 
the amount of carbon dioxide evolved from oxalacetate 
and pyruvate incubated with ground soybeans and 12 other 
plant preparations, after 10, 20, 40, and 120 minutes. Soy 

beans, green peas, and green lima beans were all found to 
contain active pyruvic carboxylase. Soy beans gave no clear 
cut evidence that they contained an enzyme which attacked 
oxalacetate directly. Ground soybeans lose about half their 
ability to decarboxylate oxalacetate when they are heated. 
Address: Dep. of Biochemistry, The Univ. of Chicago, 
Illinois.

632. Theorell, Hugo; Bergström, S.; Akeson, A. 1946. 
Activity determination and further purifi cation of the 
lipoxidase. Pharmaceutica Acta Helvetiae 21(11/12):318-24. 
[18 ref]
• Summary: The authors obtained a lipoxidase preparation 
which was homogeneous electrophoretically, having an 
activity of about 221 units per milligram. Address: Dep. of 
Biochemistry, Nobel Medical Inst., Stockholm, Sweden.

633. Taira, T. 1946. [Proteinase of Bacillus natto 
(preliminary report)]. Oyo Kingaku (J. of Applied Mycology) 
1:84-87. [Jap]*

634. Glidden Company (The), Soya Products Div. 1947. 
Glidden Diamond G brand soya products for the food 
industry (Ad). Soybean Digest. March. p. 31.
• Summary: A half-page ad. “A complete line of Soya Flour, 
Soya Grits, Soya Whipping Agent, and Prime Edible Soya 
Lecithin.”
 “National headquarters–Cleveland, Ohio.” Address: 
5165 W. Moffat St., Chicago 39, Illinois.

635. Soybean Blue Book. 1947. Manufacturers and handlers 
of soy foods. p. 69-73.
• Summary: Arranged alphabetically by product category: 
Beverages; Breakfast Foods; Soy Butter (probably like 
margarine; the only source is Daglish Health Foods in Santa 
Cruz, California); Canned Green Soybeans (Note: These are 
probably canned mature green vegetable type soybeans. In 
the 1948 Bluebook this section is titled “Canners of Green 
Vegetable Soybeans.” List compiled from 1947 edition of 
Canners’ Directory, published by the National Canners 
Association); Coffee Substitutes; Cookies, Crackers, Toasts 
and Wafers; Soybeans for Cooking and Sprouting; Soy Flour, 
Flakes and Grits; Soy Flour Mixes; Soy Food Consultant 
(Donald S. Payne); Health Food Stores, Supply Houses; 
Lecithin; Macaroni, Spaghetti, Noodles; Meat Substitutes; 
Soy Milk; Sprouts; Roasted Soybeans or Nuts; Sausage 
Binders; Salad and Cooking Oils, Shortening; Soy Sauce; 
Toppings [Whip]; Whipping Agents.

636. Bird, H.R.; Boucher, R.V.; Caskey, C.D., Jr.; Hayward, 
J.W.; Hunter, J.E. 1947. Urease activity and other chemical 
criteria as indicators of inadequate heating of soybean oil 
meal. J. of the Association of Offi cial Agricultural Chemists 
30(2):354-64. May 15. [7 ref]
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• Summary: Soybean oil meal, which used to be a relatively 
minor member of the group of high-protein feedstuffs, is 
now a major member of that group. Information that was 
adequate when this meal was commonly fed as 5% of the 
diet may be inadequate when it constitutes 20-25% of the 
diet. It is known that both under-heated and over-heated 
meals are of inferior nutritive value. Address: 1. Bureau 
of Animal Industry, Agricultural Research Administration 
[USDA], Beltsville, Maryland.

637. Yin, H.C.; Sun, C.N. 1947. Histochemical method 
for the detection of phosphorylase in plant tissues. Science 
105(2738):650. June 20. [3 ref]
• Summary: First discovered in 1939, phosphorylase 
has been found to occur in a number of plant species. It 
catalyzes the reversible reaction, starch + phosphate -> 
glucose-l-phosphate (Cori ester). In an investigation at the 
Physiological Laboratory, National Tsinghus University, 
Kunming, it was observed that the soybean contains no 
detectable amount of starch until one or two days after 
germination. So the authors developed a histochemical 
method for detecting phosphorylase in soybeans. Using 
the time of appearance of starch and its abundance as a 
measure of phosphorylase activity, it was found that, in 
soaked soybeans, the most intense reaction was located in 
the rootcap, followed by the root tip, the lateral buds, the 
young leaves, the stem tip and the hypocotyl in descending 
order. The least intense reaction was found in the cotyledons. 
Address: Botany Dep., National Peking Univ., Peiping, 
China.

638. Sumner, James B.; Smith, Grant Newey. 1947. The 
estimation of lipoxidase activity. Archives of Biochemistry 
14(1&2):87-92. July. [17 ref]
• Summary: According to a private communication dated 
1928 from R.M. Bohn and L.W. Haas of the J.B. Short 
Milling Co. (3753 S. Main St., Chicago, Illinois), “In 1928 
a carotene destroying enzyme was found by Bohn and Haas 
to occur in the soy bean, and this was employed to bleach 
dough made from unbleached wheat fl our.”
 In this paper the authors describe a new method (which 
they believe is better than previous methods) for estimation 
of lipoxidase extracted from fi nely ground defatted soy 
bean meal. The carotenoid bixin, which in used instead of 
the traditional carotene, has numerous advantages: It can 
be easily obtained in crystalline form, it is relatively stable, 
it has about 5-fold more coloring power than carotene, it 
does not separate rapidly from aqueous solutions, and it is 
decolorized rapidly when used in the method described here. 
Address: Biochemistry Lab., New York, New York State 
College of Agriculture, Ithaca, New York.

639. Theorell, Hugo; Holman, Ralph T.; Akeson, A. 1947. 
A note on the preparation of crystalline soy bean lipoxidase. 

Archives of Biochemistry 14(1/2):250-52. July. [1 ref]
• Summary: The authors fi rst isolated the lipoxidase enzyme 
in a crystalline form, from soybean. Address: Medicinska 
Nobelinstituet, Stockholm, Sweden.

640. Leonard, Mary Jane Kreko; Burris, R.H. 1947. A 
survey of transaminases in plants. J. of Biological Chemistry 
170(2):701-09. Oct. [12 ref]
• Summary: The transamination reaction plays a key role 
in protein metabolism. Occurrence of the aspartic-glutamic 
transaminase enzyme was investigated in the parts of 22 
plant species (including soy beans) at various stages of 
growth. Transaminase activity was demonstrated in various 
tissues from many types of plants, including soy beans. 
Activity was highest in tissues containing signifi cant 
quantities of crude protein. The transamination rate per 
unit of tissue decreased with age in the growing plant. The 
embryos of germinating seeds were tested for their ability 
to catalyze the forward and reverse glutamic-aspartic 
transamination reaction. Table 1 shows that 48 hour old 
germinating soybean seed embryos had a transamination 
period of 10 hours. One column shows the QT(N) value = 
(micromoles of amino acid transaminated) / (mg. of nitrogen 
x hours).
 Table 4 shows the presence and distribution of aspartic-
glutamic transaminase in various soy bean tissues. The 
transamination period was also 10 hours in various soy 
bean tissues: The leaf, stem, or root at age 2 weeks, or age 
6 weeks. In 10-week-old nodules the period was reduced to 
5 hours. The oxalacetic acid formed and the transamination 
percentage are also given. Address: Dep. of Biochemistry, 
College of Agriculture, Univ. of Wisconsin, Madison, 
Wisconsin.

641. Soybean Digest. 1947. Facts on Soyco have been 
gathered in a leafl et for candy manufacturers by the Whitson 
Products division of the Borden Co. Oct. p. 24.
• Summary: “Soyco’s use as a whipping agent is described 
and a number of formulas are suggested.”

642. Downs, D.E. 1947. How to use soy albumen in making 
aerated candy. Manufacturing Confectioner 27(11):36, 63-
64. Nov. Summarized in Soybean Digest, April 1948, p. 36.
• Summary: “While the increase in the use of soy albumen 
by the confectionery industry may be attributed in part to 
continued improvements in the product, a large measure 
of its success is due to better appreciation of its properties 
and how to use it... Soy albumen whips up to full volume 
much faster than other aerating agents... Aerations made 
with top quality soy albumen do not break down on being 
overwhipped to the extent encountered with other aerating 
agents, and the breakdown does not occur as soon... A good 
soy albumen is standardized to produce uniform high quality 
results as the sole aerating agent for creams, nougats, kisses, 
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divinity, fudge, and similar types of candy. It whips up 
rapidly and produces a good volume of small uniform air 
cells with good stand-up properties, without the necessity of 
adding any other whipping agents.” Includes basic recipes 
for: Basic fl uff batch. Short nougat. Chewy nougat. Fudge. 
Address: Confectionery Research Chemist, Central Soya 
Co., Inc., Fort Wayne, Indiana.

643. Glidden Company (The), Soya Products Div. 1947. 
Glidden Diamond G brand soya products: For the food 
industry–Bakery–meats, canned foods–confectionery (Ad). 
Soybean Digest. Nov. p. 31.
• Summary: A half-page ad. “Research is blazing new trails 
to better living.
 “For the Food Industry
 “Bakery–Meats–Canned Foods–Confectionery
 “A most complete line of Soya Flours, Soya Grits, 
SoyaBits, Soya Whipping Agent, and Prime Edible Soya 
Lecithin.”
 “National headquarters–Cleveland, Ohio.” Address: 
5165 W. Moffat St., Chicago 39, Illinois.

644. Holman, Ralph Theodore. 1947. Crystalline lipoxidase. 
II. Lipoxidase activity. Archives of Biochemistry 15(3):403-
13. Dec. [18 ref]
• Summary: Soy bean lipoxidase has been recently 
isolated in pure crystalline form. This report is concerned 
with the study of the mode of action of the enzyme and 
the infl uence of experimental conditions upon its action. 
The author carried out detailed kinetic investigations on a 
crystalline lipoxidase. This preparation was shown to be a 
single enzyme having a pH optimum about 9.0 with sodium 
linoleate as the substrate. No activity was observed at pH 6.5. 
Address: Medicinska Nobelinstituet, Stockholm, Sweden.

645. Soybean Digest. 1947. To Central Soya [Harold G. 
Butler]. Dec. p. 24.
• Summary: “To improve its service to customers in the 
candy fi eld, Central Soya Co., Inc. has appointed Harold G. 
Butler to act as special representative and technical adviser 
on the use of soy albumen and other products, according 
to a recent announcement by J.R. Turner, manager of the 
company’s products division, Fort Wayne, Indiana.
 “Mr. Butler has been associated with the candy industry 
for over 30 years as production man and technical adviser. 
For the past 12 years, he has been with the Borden Co. as 
consultant on the use of soy products. He has written a 
number of articles on the use of soy protein as a whipping 
agent.”

646. Product Name:  Nutriwhip (Whipping Agent).
Manufacturer’s Name:  Archer-Daniels-Midland Co. Soya 
Products Div.
Manufacturer’s Address:  600 Roanoke Building, 

Minneapolis 2, Minnesota.
Date of Introduction:  1947.
New Product–Documentation:  Soybean Blue Book. 1947. 
p. 73. “Whipping Agents... Archer-Daniels-Midland Co., 
Soya Products Div., 600 Roanoke Building, Minneapolis 2, 
Minnesota. Nutriwhip.”

647. Product Name:  Soy Albumen (Whipping Agent).
Manufacturer’s Name:  Central Soya Co.
Manufacturer’s Address:  Fort Wayne, Indiana.
Date of Introduction:  1947.
New Product–Documentation:  J.R. Turner. 1946. 
Manufacturing Confectioner. June. p. 36, 38. “Advancements 
in development and use of soy albumen.” Turner was in the 
Food Products Div. at Central Soya.
 Soybean Blue Book. 1947. p. 73. No brand name 
given. Category is “Whipping Agents.” D.E. Downs. 1947. 
Manufacturing Confectioner. Nov. p. 36, 63-64. “How to 
use soy albumen in making aerated candy.” Downs was 
a Confectionery Research Chemist at Central Soya; R.S. 
Burnett and J.K. Gunther. 1949. U.S. Patent 2,489,173. Nov. 
22. Assigned to Central Soya Co. “Preparation of whipping 
composition and the resulting product.” Applied 6 June 1947. 
This was the pioneer patent that started the soy whipping 
protein industry and later Gunther products.

648. Taira, T.; Itami, F. 1947. [Some properties of the 
proteinase of natto]. Oyo Kingaku (J. of Applied Mycology) 
2:77-83. [Jap]*

649. Theorell, Hugo; Holman, R.T.; Akeson, A. 1947. 
Crystalline lipoxidase. Acta Chemica Scandinavica 1(6):571-
76. [7 ref. Eng]
• Summary: “The preparation of crystalline homogeneous 
soy bean lipoxidase is described. Lipoxidase is a colorless 
protein containing no iron or detectable prothetic group 
[added on at the beginning]. The molecular weight is 
102,000 and its isoelectric point is pH 5.4. The activity 
of the pure enzyme is of the magnitude of 300 moles of 
linoleic acid oxidized per mole enzyme per second under the 
conditions of the assay used.” Lipoxidase (which came from 
soybeans) was fi rst purifi ed and crystallized in Thoerell’s 
laboratory. Address: Medicinska Nobelinstitutet, Biokemiska 
Avdelningen, Stockholm, Sweden.

650. Product Name:  Presto Whip (All-Vegetable Soymilk-
Based Non-Dairy Whip Topping in a Pressurized Can with 
Valve–Refrigerated).
Manufacturer’s Name:  Delsoy Products, Inc.
Manufacturer’s Address:  Livonia Dairy, 2001 S. Telegraph 
Rd. at Harvard, Dearborn, Michigan.
Date of Introduction:  1947?
Ingredients:  Incl. soymilk, vegetable oil, sugar.
Wt/Vol., Packaging, Price:  10 oz pressurized can with 
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valve.
How Stored:  Refrigerated.
New Product–Documentation:  Interview with Robert A. 
Smith by Donald V. Baut. 1979. June 21. “Delsoy Products.” 
p. 44-72. This is the single best source seen on the origin and 
history of this product. Originally Delsoy Topping was sold 
in paper containers purchased from the Sutherland Paper Co. 
in Kalamazoo, Michigan. Delsoy bought the containers by 
the carload, 300,000 at a time. When Sutherland went out 
of business, Delsoy switched to buying containers from the 
Crown Cork and Seal Co. in Philadelphia. During World War 
II Crown Cork and Seal had developed a pressurized can to 
use for insecticide sprays by the military. Delsoy was the fi rst 
to realize that the can’s unique valve (produced by the Super 
Whip Co. in Chicago and used with nitrous oxide gas) made 
it suitable for whipping cream. So the company modifi ed its 
formula for Delsoy Topping, put it in this pressurized can, 
and in 1946 or 1947 named it Presto Whip. Delsoy Products 
was the fi rst company to ever put a topping in a pressure 
can and sell it. It immediately became a huge success, was 
widely advertised, and was soon sold by every chain store in 
the area. Soon Delsoy Products was working 3 shifts, making 
25,000 cans a day–sold mostly in the Detroit area. Soon they 
were selling the products over a range of 350 miles in lower 
Michigan, Ohio, and parts of Indiana, Pennsylvania, and 
New York. By 1963 they had 23 distributors.
 Letter from Robert A. Smith (of Delsoy Distributors, 
1847 South Telegraph Rd., Dearborn 8, Michigan) to Mr. 
Holton W. Diamond (in Whiting, Indiana). Smith expresses 
interest in obtaining Rex Diamond’s services and patents. 
Printed in the lower left corner of the letter is a picture of a 
pressurized can of Delsoy Presto Whip. In the lower right 
corner is a picture of a container of Delsoy Topping in the 
shape of a truncated cone.
 Talk with Robert Rich, Sr., founder and chairman of 
the board of Rich Products Corp. 1993. July 13. He strongly 
disagrees with Bob Smith’s statement that Delsoy was the 
fi rst non-dairy whip topping to be sold in a pressurized 
can. Mr. Rich believes that Rich Products’ non-dairy Whip 
Topping was the fi rst such product to be sold commercially 
in a pressurized can. It was on the market in Oct. 1948. 
Delsoy Products had problems with the name of its product 
“Presto Whip.” Delsoy Products and the Presto Whip Co. in 
California both had a lawsuit against each other since they 
were both using the same name. The California company 
probably won, since they used the name for many years 
afterwards.
 Note 1. The relationship between this product and 
Delsoy Super Whip, both soy-based whip toppings sold in a 
pressurized can and made by Delsoy Products, is not clear. 
Note 2. This early non-dairy whipped topping was NOT 
made with enzyme-modifi ed soy protein.

651. Borden’s Soy Processing Co. 1948. Soy products in the 

candy industry. Soybean Digest. Jan. p. 16-17.
• Summary: Soy-based whipping agents and “soynuts” are 
increasingly used in candies. “Confectioners turned to soy 
during war-time shortages. Rapid improvement in quality 
as a result of research has now established a strong place 
for soy products in the confectionery trade.” Whipping 
agents (such as Soyco made by Borden) are now made 
by 2-3 prominent processors. “Since the introduction of 
these whipping agents about 8 years ago [i.e. early 1940], 
the whipping volume, stability and color of them has been 
vastly improved through constant research. In addition, 
some of them have been made practically non-hygroscopic, 
odorless and tasteless. This soy albumen offers two distinct 
advantages to the candy manufacturer over egg albumen as 
a whipping agent.” It is uniform in consistency, stability, and 
whipping quality, and it is always less expensive than egg 
albumen.
 “Candy manufacturers are using soy albumens in low-
boiled goods as mazetta, frappes and nougat cremes. They 
fi nd the stability of the product is nearly equal to that of egg 
albumen. Furthermore they have found that a very good 
chewy nougat can be made with the product...
 “The manufacturers are also using soy albumen 
in combination with egg albumen. A 70 percent egg 
albumen–30 percent soy albumen combination has worked 
most successfully in the manufacture of whipped cream hand 
rolls and light, fl uffy nougats...
 “Another expanding use of soy products in the candy 
trade is soynuts. In Waterloo, Iowa, Borden’s have installed 
one of the country’s most modern plants for the processing 
of soynuts. Through carefully controlled processes they are 
turning out uniform dry roasted, tenderized soybeans. They 
are available as whole nuts, coarse or fi ne toppers or meal 
(Grind).
 “Soynuts have assumed particular importance in the 
light of the candy industry’s present enrichment campaign. 
They contain approximately 37 percent protein. A crunch or 
brittle made with 40 percent soynuts will, therefore, have 
around 14 percent protein–a strong selling point on the 
grounds of enrichment. Some candy manufacturers have 
turned almost entirely to soynuts in place of peanuts.”
 “Soy fl our, of course, has gone into cocktail biscuits. 
And just recently a leading baker in the East has incorporated 
soynuts in a premium loaf with great success.”
 Photos show: (1) A lady eating one of two candy bars 
that contain soy albumin; one brand is Old Nick. (2) The 
soaking tanks used in processing soynuts. (3) The equipment 
used for oiling and salting roasted soynuts.
 Note 1. This is the earliest document seen (Aug. 2019) 
that contains the term “Borden’s Soy Processing Co.”
 Note 2. This is the earliest document seen (Dec. 2012) 
that uses the term “dry roasted” to describe how soybeans are 
roasted to make soynuts.
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652. Johnsen, Vernon L.; Smith, Allan K. 1948. Hydrolytic 
treatment of soybean protein with papain. Cereal Chemistry 
25(2):77-86. March. [12 ref]
• Summary: The authors studied the effect of the enzyme 
papain on the solubility of soybean protein determined at its 
isoelectric point. The substrate system was the water extract 
of soybean meal. While the pH of maximum activity was 
found to be about 8.0, there was good activity in the region 
of pH 5.0-9.0. After digestion for 3 hours at pH 6.6 and a 
temperature of 60ºC, 95% of the nitrogen became soluble at 
pH 4.2 when the ratio of enzyme to substrate nitrogen was 
1 to 15. Address: Northern Regional Research Lab., Peoria, 
Illinois.

653. Central Soya Co. 1948. Central Soy Albumen for 
confectioners. Central Soya Co. Technical Bulletin. June. *
• Summary: Data obtained by D.E. Downs shows the 
whipping rates of soybean and egg albumens in the 
preparation of nougat cream (i.e. mazetta, frappé and 
marshmallow cream) with high- and low-viscosity syrups. 
Address: Ft. Wayne, Indiana.

654. Holman, Ralph Theodore. 1948. Lipoxidase activity 
and fat composition of germinating soy beans. Archives of 
Biochemistry 17(3):459-66. June. [20 ref]
• Summary: Using germinating soy beans, the author 
attempts to relate soy bean lipoxidase activity to the 
metabolism of fat reserves which is known to take place. 
Germination is accompanied by a precipitous decrease in 
lipoxidase activity.
 The Agat variety soy beans used in this experiment were 
obtained from Algot Holmberg’s Co., Norrköping, Sweden. 
They tested 90% germination. Address: Biochemical Div., 
Medical Nobel Inst., Stockholm, Sweden. Presently: Dep. 
of Biochemistry and Nutrition, A. and M. College of Texas, 
College Station, Texas.

655. Murata, Hideko. Assignor to King Shoyu Company 
(Honolulu, Hawaii). 1948. Sauce preparation. U.S. Patent 
2,444,577. July 6. 3 p. Application fi led 20 Jan. 1947. [3 ref]
• Summary: “This invention relates to sauce preparation and 
more particularly to a process for the production of shoyu, a 
Japanese type soy sauce.”
 “It is [the] object of this invention to provide a process 
for the production of a soy sauce which may be carried out 
in a few days,... [is] inexpensive,... [and] comparable in taste 
and in composition to that produced by the older methods 
requiring a considerably longer period to complete.”
 “I have now discovered that an excellent soy sauce may 
be prepared from vegetable proteins without utilizing the 
slow process of enzymatic degradation,” by hydrolysis with 
a strong mineral acid such as hydrochloric acid at elevated 
temperatures. “This new method requires only 4 to 5 days 
for completion in contrast to the older fermentation methods 

which require weeks, months or even years to complete.” 
Address: Honolulu, Hawaii.

656. Smith, A.K. 1948. Food uses for soybean protein. USDA 
Bureau of Agricultural and Industrial Chemistry. AIC-197. 
4 p. July 21. Mimeographed. Presented at Cooperative 
Soybean Oil Mills Conference, Northern Regional Research 
Laboratory, Peoria, Illinois, 25-27 May 1948.
• Summary: “The introduction of soybeans into this country 
has given us an exceedingly versatile crop. It is more easily 
grown and harvested than most crops. It is at once the oil 
producer and a protein concentrate. Soy-bean oil meal and 
the various grades of protein derived from it enter into food 
and industrial uses. It is our No. 1 protein concentrate for 
stock feed mixtures.
 “We all know of the dependence of Oriental people 
on the soybean as a source of protein in their diet. As the 
population of a country increases beyond a certain density, 
as in China, Japan, and the East Indies, the unfavorable ratio 
of arable land to population forces a dietary shift away from 
protein derived from animal sources to that derived from 
vegetables.
 “The extensive use of the soybean by Oriental people 
has led us to believe that we can use it likewise as en 
economical source of food protein. Serious efforts to use 
soybean protein in our diet, as well as providing it to our 
World War II allies, dates from the beginning of the food 
shortage created by the war. The sudden desire at that time 
to turn soybean protein into food products caught our food 
technologists unprepared for the job. There was no backlog 
of technological information which could be used to make 
the conversion immediately practical and on a large scale.
 “Hasty projects were set up by interested groups with 
the idea of quickly breaking through our technical diffi culties 
to successful utilization. Briefl y, the results of these efforts 
were much less than we had hoped.
 “In summarizing our present position regarding the use 
of soybean protein in our diet, we can show that it is a highly 
nutritious protein and the most cheaply produced of any. But 
we are having diffi culty in showing our people how to use it 
satisfactorily. To state the diffi culty another may, our people 
have well-established food habits which do not include the 
use of soybeans. Our epicurean customs, developed over the 
years, are directly related to the agriculture of our country. It 
is not easy to change them. When new foods are added to a 
people’s diet it must be done with no more than very minor 
alterations in the customary methods of food preparation in 
the kitchen, and without bringing too strange a fl avor to the 
table. The best approach to this problem will be to prepare 
soybeans so that the consumer hardly will be aware that he is 
eating them. A solution to this problem is not insurmountable 
but we anticipate that progress will be slow.
 “I believe that the greatest inspiration for directing 
our energies to food uses of soybeans comes from the high 
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nutritional value of the protein.
 “Perhaps the most logical place to start is its use 
in combination with wheat fl our, for bread, spaghetti, 
vermicelli, doughnuts, griddle cakes, crackers, and other 
pastry products. In these applications it does a good job of 
supplementing the nutritional value of the wheat protein 
without altering food habits.
 “In 1900 the per capita consumption of wheat fl our was 
225 pounds, at present it is 154 pounds. Even at this lower 
level of consumption, wheat fl our plays an important part 
in feeding our population. It appears to me that enrichment 
of patent wheat fl our with complementary protein is as 
important to our food program as the practice recently 
adopted by the wheat milling industry for enriching bread 
with vitamins.
 “The work of the Northern Regional Research 
Laboratory has been occupied more with the basic properties 
of soybean food products than with the preparation of 
soybean dishes for the table. However, when time permits, 
we take an excursion into the culinary arts and try our hand 
at baking a crock full of soybeans or preparing a bowl of 
soybean soup and other dishes.
 “Some of our projects reveal information and develop 
new products which are useful in both industrial applications 
and food uses. In working on basic problems there is no 
sharp line between the two types of investigation. Our 
alcohol extraction process is such a project. The solution of 
the problem of alcohol extraction was undertaken because it 
improved the fl avor and color of the fl akes for the production 
of soy fl our and at the same time improved the color of the 
isolated protein for industrial applications.
 “Continued investigations of the alcohol-extracted fl akes 
has led to our discovery of other useful products. We found 
that the water extract of the alcohol-extracted fl akes could be 
whipped into a product similar to that obtained by whipping 
egg whites. It was discovered also that the dissolved material 
in this water solution had special adhesive properties.
 “Whipping agents made from soybeans are not new; 
several companies are marketing such a product derived 
from crudely isolated protein.
 “Their products fi nd special application in confectionery 
manufacture for making nougat cremes, frappes, and 
mazettas. In these applications, it is used at a low 
concentration to increase the volume of the whipped product. 
In making the commercial whip, an enzymatic hydrolytic 
treatment is an important step in the development of 
maximum foam volume.
 “The whipping agent derived from the alcohol-extracted 
fl akes as now produced has had no enzymatic treatment, 
therefore, it has properties different from the hexane-derived 
products now on the market, and should fi nd other fi elds 
of application. The alcohol-derived product has none of 
the beany fl avor so often associated with soybean products 
nor the bitter taste, which is invariably developed in the 

enzymatic hydrolysis of proteins. Its bland fl avor makes its 
use possible at a relatively high proportion in a food without 
deleterious effect on the taste of the product. On heating 
a solution containing about 5 percent protein or more, 
the alcohol-extracted product has the property of forming 
an irreversible gel and again is different from the hexane 
product in this respect. It is visualized that this important 
gelatinizing property may lead to the development of such 
food products as marshmallows. There is the likelihood also 
that it can be used as a fi ller for cookies, as an adjunct for 
making ice cream, for pudding-type desserts, and for other 
food products. It appears that probably the whipped product 
can be used also as a meringue for pastry goods. In this 
application it does not form a hollow shell when oven baked 
as so frequently happens with egg white. We have not had 
time to evaluate its use for all of these products but we are 
highly hopeful that it will fi nd application in most if not all 
of them.
 “Soygel: The water-soluble material derived from the 
alcohol-extracted fl akes, which for convenience I shall refer 
to as ‘soygel,’ not only whips like egg white but resembles 
egg white in that it makes a good glue and will coagulate 
or become insoluble when heated near the boiling point of 
water.
 “The adhesive and coagulation properties have been 
investigated as a special adhesive for sealing the cork 
into the crown type of bottle cap. The results were very 
satisfactory and several companies who manufacture crown 
seals have tried the adhesive in their production processes. 
The results of these tests have led them to request its 
manufacture. Since alcohol-extracted meal is not yet in 
commercial production, we have made further processing 
studies to solve the problem of obtaining the soygel from 
available material. Dr. Becke of this Laboratory discovered 
that if hexane-extracted fl akes are washed with ethanol, a 
gel-inhibiting substance is removed and the fl akes can then 
be used for making the soygel. A small-scale plant is now 
under construction by one soybean processor for washing 
commercially-extracted fl akes with alcohol. These fl akes will 
then be extracted with water and the fi nal product will appear 
as a spray-dried powder. The adhesive properties of the 
soygel have been only partly surveyed.” Continued. Address: 
Northern Regional Research Lab., Peoria, Illinois.

657. Rangnekar, Y.B.; De, S.S.; Subrahmanyan, V. 1948. 
Soya-bean ascorbicase. Indian J. of Medical Research 
36(4):361-70. Oct. [17 ref]
• Summary: “No attempt seems to have been made to isolate 
and study the enzyme from germinating seeds, although 
its presence in germinating soya bean has been reported 
(Ito, 1938; Shen et al., 1945). During the course of studies 
on vitamin C in soya bean and soya milk (Rangnekar et 
al., 1948), it has been observed that the bean possesses a 
powerful ascorbicase activity which is dormant in the dry 
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seed but develops quickly on germination. The important 
bearing which this aspect has on the fi nal vitamin C values 
of the soya milk prepared from the bean after extended 
germination has also been discussed from the viewpoint of 
the scalding of bean prior to milk preparation. The present 
studies relate to the isolation, properties and chemical nature 
of soya-bean ascorbicase...
 “In germinating soya beans the ascorbicase activity 
is developed practically to a maximum after 48 hours. 
After that period, it remains more or less stationary in the 
cotyledons but decreases in the sprouts.” Address: Dep. of 
Biochemistry, Indian Inst. of Science, Bangalore.

658. Smith, Grant Newey. 1948. Studies on lipoxidase. 
IV. Effect of changes in temperature and pH on lipoxidase 
activity as determined by spectral changes in methyl 
linoleate. Archives of Biochemistry 19(1):133-43. Oct. [8 ref]
• Summary: The author, using methyl linoleate and 
cottonseed oil as substrates for lipoxidase activity 
measurements of crude soybean extracts and of soy fl our 
itself, reported a pH optimum about 6.5 and a temperature 
optimum of 25ºC. Address: Biochemistry Lab., New York, 
New York State College of Agriculture, Ithaca, New York. 
Present address: Enyzme Section, Parke, Davis & Co., 
Detroit, Michigan.

659. Glidden Company (The), Soya Products Div. 1948. 
Insist on these famous products of Glidden: Pacemaker in 
soya research (Ad). Soybean Digest. Nov. p. 46.
• Summary: A half-page ad. “For the Food Industry. The 
Baker–The Meat Packer–The Candy Maker.
 “A complete line of SoyaFlour, SoyaGrits, SoyaBits, 
Soya Whipping Agent, and Prime Edible Soya Lecithin.”
 Photos show: The oval “Glidden Quality Products” 
logo. Address: 5165 West Moffat St., Chicago 39, Illinois. 
National Headquarters–Cleveland, Ohio.

660. Bergström, Sune; Holman, Ralph Theodore. 1948. 
Lipoxidase and the autoxidation of unsaturated fatty acids. 
Advances in Enzymology 8:425-57. [151 ref]
• Summary: Contents: Introduction. Autoxidation of 
unsaturated compounds. Autoxidation of unsaturated fatty 
acids (monoethenoid, polyethenoid, methylene-interrupted). 
Action of antioxidants and their biological importance. 
Lipoxidase (historical, distribution in nature, substrate 
specifi city, standardization, purifi cation, properties of 
crystalline lipoxidase, inhibition, lipoxidase activator, 
reaction mechanism, coupled reactions). Address: 1. Lund, 
Sweden; 2. College Station, Texas. Presently: Biochemical 
Div., Medical Nobel Inst., Stockholm, Sweden. Presently: 
Dep. of Biochemistry and Nutrition, A. and M. College of 
Texas, College Station, Texas.

661. Gazette Apicole. 1949. Un substitut du pollen: Le soja 

[A substitute for pollen: Soya]. 50:14-15. Jan. Summarized 
in Revue Internationale du Soja. 9(51):39 (1949). [Fre]
• Summary: Soy fl our makes a good pollen substitute 
because it is rich in protein, contains an adequate 
carbohydrate and sugar content, plus essential diastatic 
enzymes. It is inexpensive, and good for feeding to growing 
baby bees (bouillies d’élevage).

662. Mee, Sanae. 1949. A study of carboxylase in soybean 
sprouts. Archives of Biochemistry 22(1):139-48. May. [8 ref]
• Summary: The thiamine content of soybean sprouts has 
been investigated in several forms. The activity of the 
enzyme carboxylase, which was shown to be present, rises 
to a maximum shortly after sprouting begins, then falls 
off. Manganese was shown to be an effective activator 
of carboxylase. Variations in the carboxylase activity 
are paralleled by variations in the amount of thiamine in 
combined form. Address: Lab. of Biochemistry, Osaka 
Imperial Univ., Osaka, Japan.

663. Archer-Daniels-Midland Co. 1949. Cracking the 
soybean. 600 Roanoke Building, Minneapolis 2, Minnesota. 
16 p. Undated. 26 cm. Summarized in Soybean Digest, July 
1949, p. 23.
• Summary: Contents: How America rediscovered the 
soybean. Edible oils from soybeans. Industrial oils from 
soybeans. High-protein foods from soybeans. High protein 
foods from soybeans. Milk, eggs and meat from soybean 
meal. Materials for modern living from soybeans. Products 
unlimited from soybeans. What next from the soybean? The 
meaning of “The scientifi c shortcut.” On each left-hand page 
is a full-page photo.
 “This company fi rst entered into soybean operations 
during the 1920’s. In 1934, after long study of European 
research, ADM opened the fi rst U.S. plant for extraction of 
soybean oil by the solvent process.” In recent years ADM 
has introduced new soybean oils for use in paints, varnishes, 
enamels, and lacquers: Soyagel, Varsoy, Soyalene, Ardol, 
and OKO. “Recently, ADM created a sensation with the 
introduction of Admerols–a series of basic new materials 
for paint-making.” Linoleum can now be made with a high 
content of ADM soybean oils.
 “Among the specialty soy food products created by 
ADM research are Bakers Nutrisoy, Packers Granular, 
various granulations of Soy Grits, Nutriwhip, and Archer 
Brew Flakes. Bakers Nutrisoy adds many values to baked 
goods of every kind. Packers Granular is a wholesome, 
nutritious binder used in making sausage and meat loaves. 
Nutriwhip, made from soybean grits, is a whipping agent 
used in marshmallow, frappe, [mazetta and nougat], and 
many delightful bakery and candy products. ADM Soybean 
Brew Flakes are used as a yeast food and foam stabilizer, in 
the fi nest modern brewing.”
 In 1947 nearly 25 million pounds of soybean adhesives 
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were used in the manufacture of softwood plywoods. These 
adhesives, made by ADM, though not waterproof, are highly 
water resistant. ADM also makes Kaysoy, an adhesive which 
binds the decorative coating to wallpaper. Kaysoy proteins 
are also used in the manufacture of coated printed papers (to 
hold clay coating to the sheet), in making tape joint cement, 
in insecticide sprays (to make them spread easier and stick 
better), and cold water-based paints, and in many other 
industrial applications.
 ADM also makes lecithin for use in baking and candies, 
soaps and dry cleaners, cosmetics, gasoline and oils.
 In the section titled “What next from the soybean?” 
we read: “Or ponder this potent fact: Two acres of land can 
produce about 8 to 10 pounds of wool per year, but the same 
acres can produce about 400 pounds of soybean protein, for 
synthetic wool. Such facts and fi gures have explosive force, 
in any free economy.” Address: Minneapolis, Minnesota.

664. Soybean Digest. 1949. Beckel, worker with soy protein, 
passes. June. p. 34.
• Summary: “Dr. Arthur C. Beckel, 52, technical assistant 
to the director of Northern Regional Research Laboratory, 
Peoria, Illinois, died at St. Francis hospital there May 16. He 
had been a patient at the hospital since May 7.
 “Dr. Beckel was employed by the DuPont Co. for a short 
time and taught at the University of Minnesota and North 
Dakota State College before being employed by the U.S. 
Department of Agriculture as a research chemist for the U.S. 
Regional Soybean Industrial Products Laboratory at Urbana, 
Illinois, in 1937.
 “He transferred from there in 1942 to Peoria as a 
chemist in the oil and protein division of the Northern 
Regional Research Laboratory. In February 1948 he was 
made technical assistant to the director.
 “Dr. Beckel was the author of a large number of 
scientifi c and technical papers pertaining to his research on 
soybean protein and related subjects. He also was senior 
patentee on a recent laboratory discovery of a whipping 
agent made from soybean protein, and an associate on the 
patent application now pending on the discovery of the 
fi rst known gelatin-like material from vegetable protein, a 
product which has been named ‘Gelsoy.’
 “The Soybean Digest published an article, ‘Alcoholic 
Extraction of Oil from Soybeans,’ by Dr. Beckel in the May 
issue.”
 A large portrait photo shows Arthur C. Beckel.

665. Glidden Company (The), Soya Products Div. 1949. 
The fi nest soybean ingredients for the food industries (Ad). 
Soybean Digest. July. p. 10.
• Summary: In this half-page ad a man’s left hand holds out 
a palm full of soybeans. The text below it reads: “Sound 
research and advanced processing methods are combined 
at Glidden to offer the food industries top quality soya 

ingredients. To help manufacturers utilize Glidden soya 
edibles to best advantage, an experienced technical staff is 
always available for consultation. Your inquiries are invited.
 “A complete line of Soya Flours, Soya Grits, Soyabits, 
Soya Whipping Agent and Prime Edible Soya Lecithin–for 
use in Baked Goods, Meats, Canned Foods, Confectionary 
Goods.” Address: 1825 N. Laramie Ave., Chicago 39, 
Illinois.

666. Peat, Stanley; Whelan, W.J.; Pirt, S.J. 1949. The 
amylolytic enzymes of soya bean. Nature (London) 
164(4168):499-500. Sept. 17. [4 ref]
• Summary: “We are forced to conclude that preparations 
of soya bean enzyme which in the past have been used as 
sources of beta-amylase are, in fact, mixtures of a beta-
amylase of the Balls’ type and a factor Z which is probably 
an enzyme since it is heat-labile.” The nature and function 
of the factor Z are at present unknown. Address: University 
College of North Wales, Bangor [Wales, UK].

667. Burnett, Raymond S.; Gunther, James K. Assignors 
to Central Soya Company. 1949. Preparation of whipping 
composition and the resulting product. U.S. Patent 
2,489,173. Nov. 22. 4 p. Application fi led 6 June 1947.
• Summary: This is one of the key pioneer patents that 
started the soy whipping protein industry (to replace egg 
whites) and later Gunther Products. Note that at the time of 
application (June 1947), J.K. Gunther was an employee of 
Central Soya Co. He left in the spring of 1949 to establish 
his own company, Gunther Products.
 Soybean fl akes are partially or completely leached in 
an aqueous solution at pH 4.0-5.0. Under these conditions 
the protein and a large portion of the carbohydrate material 
present in the fl akes are insoluble and, upon settling, the 
supernatant liquor containing the soluble salts, soluble 
carbohydrates, and nonprotein nitrogen compounds is drawn 
off. These soluble salts are excellent peptizing agents and if 
not removed will dissolve the high molecular weight protein 
fraction remaining after peptic hydrolysis. However, if 
suffi cient amounts of the salts are left in the hydrolyzate, the 
fi nished albumen also contains excessive amounts of soluble 
carbohydrates which will dilute the active ingredients and 
adversely affect the performance of the fi nished product.
 The protein in the leached fl akes is then modifi ed by 
enzymic hydrolysis in an aqueous solution at pH 2.5 and a 
temperature of 100ºF for about 20 hours with approximately 
0.35% of 1:10,000 strength pepsin, based on the amount 
of protein in the fl akes. After modifi cation, the pH of the 
fl ake slurry is increased to 3.5 with sodium hydroxide. At 
the same time the peptizing salt, usually sodium chloride, 
is added to increase the salt content of the solution by about 
0.2% thus bringing into solution the optimum amount of the 
less soluble protein fraction responsible for air-cell stability. 
The slurry is then fi ltered and the fi ltrate adjusted to pH 4.5 
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before it is spray dried.
 This process is simpler than that described by Sair and 
Rathman in 1950 in that soybean protein is hydrolyzed 
prior to isolation from soybean fl akes. Sodium chloride 
(common salt) is added to the modifi ed fl ake slurry to adjust 
the salt concentration and thus insure the presence of the 
less soluble, high molecular weight fraction in the fi nished 
albumen which is responsible for air-cell stability. Address: 
Decatur, Indiana.

668. Turner, John R. Assignor to Central Soya Company. 
1949. Modifi ed soy protein and the preparation thereof. U.S. 
Patent 2,489,208. Nov. 22. 4 p. Application fi led 17 May 
1945. [13 ref]
• Summary: “This invention relates to modifi ed soy 
protein and the preparation thereof, and more particularly 
to modifi ed glycinin which is particularly adapted for use 
as a whipping agent for the preparation of nougats, fudge, 
divinity and cream candies, meringue powders, and the like.” 
The modifi cation is done using the enzyme pepsin. Address: 
Fort Wayne, Indiana.

669. Beckel, A.C.; Belter, P.A.; Smith, A.K. 1949. Gelsoy: A 
new soybean product. Soybean Digest. Nov. p. 17-18, 40. [5 
ref]
• Summary: Contents: Introduction. Materials for 
production. Outline of process. Properties of Gelsoy. 
Application. Summary.
 Special undenatured soybean fl akes are washed with 
ethyl alcohol at 40-50ºC. Either a batch or a continuous 
countercurrent extraction process may be used. After spray 
drying, a yellowish powder results. “Gelsoy is not as yet in 
commercial production but in anticipation of this possibility 
its potential uses have been surveyed on a laboratory scale. 
When Gelsoy is whipped into a foam, the volume produced 
is equivalent to or greater than that of egg white, when 
measured on a nitrogen equivalent basis, and the foam 
has excellent stability. This foaming property suggests its 
use as a whipping agent or a meringue and for confections 
and other food products where egg whites are used.” “The 
whipping and gelling properties of Gelsoy suggest also its 
use in ice cream formulas as a stabilizer...” It is also a good 
adhesive.
 “Under a cooperative agreement with Allied Mills, 
Inc., Peoria, Illinois, a small-scale plant for production 
of this product has been constructed where studies on the 
production of this new protein material are being made.” 
Address: Northern Regional Research Lab., Peoria, Illinois.

670. Loo, Shih-Wei; Loo, Tsung-Lê. 1949. Preliminary 
experiment on reductase in soybean sprouts. Botanical 
Bulletin of Academia Sinica 3(12):201-02. Dec. Issued 31 
May 1950. [5 ref. Eng]
• Summary: “It has been known for many years that there is 

a nitrogen-reducing enzyme–reductase–in higher plants. The 
nature of this enzyme, however, is still quite puzzling... In 
the present work soybean sprouts were used as a source of 
this enzyme.”
 “The partially purifi ed enzyme from soybean sprouts 
was found to have a powerful reducing effect on nitrates. It 
is thermolabile and loses its reduction power in half a minute 
in boiling water. The optimal temperature of activity is about 
40ºC and the optimal pH-value is 5.2.” Address: Dep. of 
Botany, Univ. of Peking, China.

671. Product Name:  Gunther Soy Albumen. Renamed GPI 
Soy Albumen by Dec. 1964 (Gunther Whipping Proteins).
Manufacturer’s Name:  Gunther Products, Inc.
Manufacturer’s Address:  600 E. Main St., Galesburg, 
Illinois.
Date of Introduction:  1949.
New Product–Documentation:  Burnett & Gunther. 1949. 
U.S. Patent 2,489,173. Soybean Blue Book. 1950. p. 88. 
“Whipping Agents... Gunther Products Inc., 600 E. Main 
St., Galesburg, Illinois. Manufactures vegetable proteins and 
derivatives.” Soybean Blue Book. 1961. p. 106. Address is 
now 701 W. 6th St. in Galesburg. In 1967 Gunther was the 
only company listed in the category “Whipping Agents.” 
Central Soya had dropped out the year before. Then in 1974 
Gunther is fi rst listed under Staley; Manufacturer’s catalog. 
1980. January. Staley Protein Products.
 Staley/Gunther Products Technical Bulletin TDS 
215. 1971? (Undated). “Gunther’s Soy Albumen.” This 
is a “modifi ed vegetable protein produced by enzymatic 
treatment of soy protein under controlled conditions of time, 
temperature, and pH.”
 Talk with Janice West. Lab. manager at Gunther. 
1988. Oct. 25. The fi rst product at Gunther was called Soy 
Albumen (pronounced al-BYU-men). Gunther Products 
started to produce it in about 1949. Ken Gunther and another 
man developed it at Central Soya in about 1947. It was 
produced by Gunther under a license from Central Soya for 
a while. Note: It was used mostly to replace egg whites in 
candies.

672. Ito, Y. 1949. [On the protease action of Bacillus natto]. 
Acta Scholae Medicinalis Universitatis Imperialis in Kioto 
27:247-61. *

673. Morris, Nelle Julian; Dollear, F.G. 1949. Abstract 
bibliography of the chemistry and technology of peanuts, 
1830-1939. USDA Bureau of Agricultural and Industrial 
Chemistry. AIC-151. iii + 231 p. Index. 28 cm. [578 ref]
• Summary: Contents: Peanuts: Agronomy, analysis and 
composition, food products, nutrition, processing, protein 
and enzymes. Peanut cake: Analysis, feed, nutrition, 
utilization. Peanut oil: Adulteration and detection, chemical 
and physical properties, nutrition, processing, stability, 
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utilization. Peanut shell and by-products. Miscellaneous. 
Author index. Subject index.
 “This bibliography is a compilation of references 
and abstracts relating to the chemistry and technology of 
the peanut, Arachis hypogaea, and its derived products, 
including peanut butter, peanut oil, and peanut cake or 
meal. It covers the period 1330 to 1939. The references 
and abstracts have been arranged alphabetically by author 
under each subject division listed in the table of contents.” 
Many of the titles or abstracts also mention soybeans. 
Address: Southern Regional Research Lab., New Orleans 19, 
Louisiana.

674. Soybean Digest. 1950. Produces soy protein [Gunther 
Products of Galesburg, Illinois]. Feb. p. 44.

• Summary:  “Gunther Products, 
Inc., 600 E. Main St., Galesburg, 
Illinois, was organized in 1949 to 
produce vegetable proteins and 
defatted soy fl akes. The fi rm is 
already in full production of soy 
albumen, it reports.
 “The corporation is headed by 
Dr. J. Kenneth Gunther, who is well 
known in the soybean industry. He 
was research director for Central 
Soya Co., Inc., Fort Wayne, Indiana, 
for a number of years. He also has 
served as chairman of the Soya Food 

Research Council of the Soy Flour Association.
 “Gunther and his associates developed the soy albumen 
at the Central Soya laboratories. It is a purifi ed protein 
derivative utilized chiefl y in both the confectionery and 
baking industries as a whipping aid.
 “The manufacturing process is under license agreement 
with Central Soya Co.”
 A portrait photo shows J.K. Gunther.
 Note: This is the earliest document seen (Aug. 
2020) that mentions “Gunther Products, Inc.,” a pioneer 
manufacturer of modifi ed soy proteins.

675. Product Name:  Hi-Pro-Con.
Manufacturer’s Name:  Staley (A.E.) Manufacturing Co.
Manufacturer’s Address:  Decatur, Illinois.
Date of Introduction:  1950 February.
New Product–Documentation:  Soybean Digest. 1950. Feb. 
p. 48. “Grits and fl akes... A.E. Staley Mfg. Co., Decatur, 
Illinois, has announced the production of ‘Hi-Pro-Con,’ a 
new 50% protein concentrate.”

Soybean Digest. 1954. Sept. p. 31. “Hi-Pro-Con is your 
best source for protein.” A full-page ad. It is a soybean meal 
that contains 50% fi ber and is especially heat treated to give 
it low urease activity.

Soybean Digest. 1955. Sept. p. 34. “Amazing facts about 

protein.” A full-page ad about Hi-Pro-Con.

676. Sair, Louis; Rathman, Richard. Assignors to Central 
Soya Company. 1950. Preparation of modifi ed soy protein. 
U.S. Patent 2,502,029. March 28. 3 p. Application fi led 26 
Jan. 1946.
• Summary: The authors describe a process for the 
preparation of a soybean whipping agent, as follows: 
Isolate the protein from solvent-extracted soybean fl akes by 
extracting it at pH values below 8.0 with an aqueous solution 
of sodium sulfi te. Precipitate the protein from solution with 
acid at the isoelectric point. Wash the soy protein curds, then 
modify them by subjecting them to controlled hydrolysis 
with 0.5% pepsin at a pH of 2.0 and temperatures of 100-
110ºF until 40% of the protein is soluble at pH 5.0. Address: 
1. St. Louis, Missouri; 2. Decatur, Indiana.

677. Sair, Louis; Rathman, Richard. Assignors to Central 
Soya Company. 1950. Preparation of modifi ed soy protein. 
U.S. Patent 2,502,482. April 4. 3 p. Application fi led 4 Sept. 
1945. [3 ref]
• Summary: “This invention relates to the preparation of 
modifi ed soy protein, and more particularly to modifi ed 
glycinin which is particularly adapted to use as a whipping 
agent for the preparation of nougats, fudge, divinity and 
cream candies, meringue powders, and for a large of other 
food uses.” Address: Decatur, Indiana.

678. Hivon, Katharine J.; Doty, D.M.; Quackenbush, F.W. 
1950. Ascorbic acid and ascorbic-acid-oxidizing enzymes of 
manganese-defi cient soybean plants grown in the fi eld. Soil 
Science 71(5):353-59. May. [14 ref]
• Summary: In experiments where soybeans were grown 
on manganese-defi cient soil, no consistent relationship was 
found between the manganese nutrition of the plants and 
their ascorbic acid content. Address: Purdue Univ. Agric. 
Exp. Station, Lafayette, Indiana.

679. Shiota, Hideo; Sakaguchi, Kin-ichiro. 1950. [Studies on 
the production of mold protease in the submerged culture. I.]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 23(10):426-29. May. [6 ref. Jap; eng]*

680. Nakano, Masahiro; Ebine, H.; Shijo, N. 1950. Budomari 
o kotoniseru shobaku ni tsuite [On “shobaku” (wheat bran 
used for shoyu making) produced from wheat at various 
milling rates]. Shokuryo Kenkyujo Kenkyu Hokoku (Report of 
the Food Research Institute) No. 3. p. 107-20. June. [14 ref. 
Jap; eng]
• Summary: “(1) The chief difference in the quality of 
‘Syobaku’ [Shobaku] produced from wheat of different 
milling rates can be estimated by the quantity and quality of 
carbohydrate. In case of lower milling rate, starch is rich, but 
in hither rate, low in starch and rich in pentosans.
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 “(2) The constituents of hemicelluloses in ‘Syobaku’ 
were separated into four fractions of different chemical 
natures. The three fraction of them were polysaccharides 
consisting of xylose, and arabinose, and the remaining one 
was polysaccharide consisted of glucose.
 “(3) By the enzymic resolution ‘Diastase’ (malt-diastase) 
and ‘Takadiastase’ (mold-diastase), producing sugars are 
yielded from these hemicelluloses. In this resolution, the 
speed in reducing sugar production is slow, but in the 
prolonged time, the speed is on the increase to a considerable 
extent.
 “(4) This fact shows that, during the course of the 
ripening of ‘Syoyu’ [Shoyu] mash, these hemicelluloses have 
noticeable effects upon the formation of melanin pigment, 
reducing sugars, and unvolatile acids. But upon the increase 
in ‘Syoyu’ fl avour, these hemicelluloses seem to have no 
effect.” Address: Food Research Inst., Shiohama 1-4-12, 
Koto-ku, Tokyo, Japan (Hakko Shokuhin-bu, Sogo Shokuryo 
Kenkyujo).

681. Turner, John R.; Sair, Louis. Assignors to Soya 
Derivatives, Inc., Fort Wayne, Indiana. 1950. Preparation 
of marshmallow. U.S. Patent 2,520,581. Aug. 29. 3 p. 
Application fi led 8 Oct. 1945.
• Summary: Modifi ed soy protein is used as a whipping 
agent in the marshmallow. Address: 1. Fort Wayne; 2. 
Decatur, Indiana.

682. Miso Manufacturing Experiment Administration 
Committee. 1950. Miso jôzô shiken hôkoku [Report of the 
experiments on miso manufacturing, May 1950]. Shokuryo 
Kenkyujo Kenkyu Hokoku (Report of the Food Research 
Institute) No. 4. p. [iii] + 1-84 + 1-90 + 1-32. Sept. English 
translation (32 p.) is bound at the end of Issue No. 4. [Jap; 
Eng]
• Summary: The fi rst three parts of this article (177 p.) are 
in Japanese and the last part (32 p.) is a detailed English 
summary.
 Contents (English summary): 1. The circumstances 
which led to make the miso manufacturing experiments: The 
general aspects of raw materials for miso, the circumstances 
which led to set about the experiment work.
 2. Experiment methods and experimental results: 
The experiment methods, marking by means of functional 
testing (frequency curve, analysis of variance and minimum 
differences required for signifi cance among average marks, 
discussion), chemical analysis (raw materials, chemical 
analysis of defatted soy-beans, non-defatted soy-beans, and 
corn-meal, denaturation of protein in defatted soy-beans, 
enzymic digestion of defatted soy-beans), fi nished goods 
(miso) (general analysis, correlation between the analytical 
results and the functional testing results, nitrogenous 
compounds, judgment for fi nished goods by dividing into 
3 grades, analysis made by excluding the disparity among 

manufacturing plants, judgment for the results of fi nished 
goods, by manufacturing plants (minimum signifi cant 
difference–2.39)).
 3. Conclusions: Premises, 50% koji products, 100% koji 
products, 150% koji products.
 4. Discussion. 5. Appendix–Experiments on a laboratory 
scale: Object of experiments and outline thereof, koji-making 
experiment, conclusions.
 In the years before World War II, annual consumption of 
soybeans in Japan was not less than 1,000,000 tonnes (metric 
tons), of which 300,000 tonnes were grown in Japan and the 
remainder was imported from Manchuria and Korea. Out of 
this 1,000,000 tonnes, about 700,000 tons are estimated to 
have been consumed as foods or seasonings; approximately 
250,000 tonnes were used as raw materials for miso, which is 
one of Japan’s most important seasonings.
 Concerning miso consumption in the years just before 
World War II, exact fi gures are not available, but it can be 
roughly estimated at about 150 million kan (1 kan = 8.27 
pounds), or a little more than 2 kan (ca. 16.5 lb) per person 
per year.
 In those days, miso was made to suit public tastes in 
the various regions of Japan, and there were various kinds 
of miso according to the region. Miso can be grouped into 
three basic types: soy-bean miso (Mame miso) salty miso, 
and sweetish miso. Describes briefl y how each of the three 
types was made. One table (p. 2) shows the ingredients used 
to make each of these three types: (1) Soy-bean miso: Soy-
beans 10 koku = 1,800 liters. Salt 110 kan = 909.7 lb = 413.5 
kg. Ripened miso 1,000 kan = 8,270 lb = 3,759.1 kg.
 (2) Salty miso: Soy-beans 14.0 koku = 2,250 liters. 
Milled rice or milled barley 7.0 koku = 1,260 liters (made 
into koji). Salt 185 kan = 1,530 lb = 695.4 kg. Ripened miso 
1,650 kan = 8,270 lb = 3,759.1 kg.
 (3) Sweetish miso: Soy-beans 12.8.0 koku = 2,304 liters. 
Milled rice or milled barley 15.7 koku = 2,826 liters (made 
into koji). Salt 94 kan = 777.4 lb = 353.4 kg. Ripened miso 
1,700 kan = 14,059 lb = 6,390.5 kg.
 As late as 1941, due to food shortages, miso was brought 
under Japanese government control; from that time until 
the end of the war, miso production gradually decreased. 
Starting in about 1944 only one type of miso was made for 
all the regions of Japan–a type of salty miso. 100 kan of miso 
was made using 34 kan of soy-beans, 16 kan of milled rice 
or barley, and 15 kan of salt. Efforts were made to shorten 
the fermentation time by using a quick ripening method [a 
heated or warm environment].
 At the end of World War II, Japan was unable to import 
soy-beans from Manchuria [and, to a lesser extent, Korea]. 
This dire soybean shortage led to a sharp decrease in miso 
production; Japan started to use defatted soybean meal and 
defatted soy fl our (imported from the USA) in place of 
whole soybeans, and sweet potatoes or imported corn instead 
of some rice or barley, to make miso. The quality of miso 
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dropped. The experiments described in this report represent 
an attempt to improve miso quality scientifi cally, mainly 
by investigating how to use defatted soybean meal to make 
better quality miso. Address: Food Research Inst., Shiohama 
1-4-12, Koto-ku, Tokyo, Japan.

683. Roy, D.K.; Underkofl er, L.A. 1950. Inhibition of beta-
amylase by cyanide. Cereal Chemistry 27(5):404-08. Sept. 
[15 ref]
• Summary: Sodium cyanide completely inhibited 
the saccharifying activities of aqueous extracts from 
ungerminated soybeans, wheat, and barley, and of solutions 
of a commercial beta-amylase. Untreated aqueous extracts 
of soybeans contained more saccharogenic units (10.03 and 
9.00) than similar extracts of wheat (4.90) or barley (5.56). 
Address: Univ. of College of Science and Technology, 
Calcutta, India.

684. van Veen, A.G.; Schaefer, G. 1950. The infl uence of the 
tempeh fungus on the soya bean. Documenta Neerlandica 
et Indonesica de Morbis Tropicis 2(3):270-81. Sept. [18 ref. 
Eng]
• Summary: Contents: Introduction. Methods: Preparation 
of tempeh, methods of analysis. Results: Analysis of the 
composition of soya beans before and after treatment 
with the fungus (dry weight, ash, soluble carbohydrates, 
hemicellulose, crude fi bre {cellulose}, fat {ether extract}, 
nitrogen compounds {quantitative, and qualitative}), 
extractability of tempeh with water and enzyme solutions. 
Conclusions.
 The article begins: “Soya beans and their derivatives 
constitute not only one of the most valuable, but also one 
of the most interesting foodstuffs. The high protein and fat 
content is well known.” During fermentation the soluble 
carbohydrates mainly disappear and the protein is broken 
down into water soluble products. This explains the tolerance 
for tempeh of most patients with intestinal disorders. “The 
unpopularity of the soya bean is probably due for the greater 
part to the fact that it does not soften well during cooking 
and is diffi cult to digest.”
 “In the following pages we draw attention to an 
interesting and easily digested soybean product which is little 
known outside Indonesia, i.e., tempeh kedelee (kedelee = 
soya bean).”
 “Soya beans are a very popular food on the island 
of Java, and are nearly exclusively consumed as tempeh 
kedelee, a product prepared by means of a fungus (Rhizopus 
oryzae)... It is possible in this way to change products which 
are normally diffi cult to cook and digest into easily digested, 
comparatively easily prepared and cheap foodstuffs. 
Moreover, these have the advantage that little fi rewood is 
needed for cooking.
 “In World War II the soya beans (which were well-nigh 
indigestible for the undernourished prisoners of war) were 

made into tempeh in many P.O.W. camps in Java and on 
other islands; even patients with dysentery and nutritional 
oedema were able to assimilate it (van Veen, 1946).”
 Note: This is the earliest document seen (Sept. 2011), 
in English or any other language, with the word “tempeh” 
in the title. This new spelling quickly caught on, and since 
the early 1960s the word has consistently been spelled this 
way in English and most other European languages–except 
in a few Dutch and English-language publications written 
by Indonesians–the fi nal “h” being added to prevent the 
word from being pronounced “temp.” Address: Lab. of 
Biochemistry, Inst. of Technology, Delft, The Netherlands.

685. Renner, Herbert Otto. Assignor, by mesne assignments, 
to J.R. Short Milling Company (Chicago, Illinois). 1950. 
Process of preparing soybean meal. U.S. Patent 2,524,991. 
Oct. 10. 7 p. Application fi led 24 Feb. 1947. [7 ref]
• Summary: “This invention relates to new methods of 
preparing soya products for edible use...” “Because of its 
low cost and high nutritional value, especially in essential 
proteins, it is a generally recognized fact that the soybean 
is one of the best and cheapest sources of food energy in 
terms of calories per unit cost of production, provided 
it is consumed directly as human food rather than after 
conversion to meat in farm animals, as is the usual practice 
today. The greatest obstacle to the general use of soybeans 
as a source of human food products is the bitter taste and 
objectionable odor and color of such products when prepared 
by prior art methods.”
 This invention especially relates to the refi ning of 
soybean fl our, meal, or fl akes with organic solvents to 
produce soy-protein food products of superior edible 
properties. Most soybean fl our or meal “is unacceptable to 
the American public as regards its palatability and fl avor 
appeal.”
 The word “Cellusolves” is defi ned to include “methyl 
Cellusolve” (abbreviated “m-Cel”; the preferred substance 
on account of its lower boiling point), “ethyl Cellusolve,” 
and related products. “The term ‘Skellysolve’ refers to a 
series of petroleum naphtha solvents commonly employed in 
industry for extraction purposes.”
 This process can start with either of two raw materials: 
(1) “Soybean-fl akes or fl our from whole (i.e., nonsolvent-
extracted) enzyme-active soybeans,” or (2) Soybean-fl akes 
or fl our, “solvent-extracted by known methods, enzyme-
active or not.” “Meal or fl akes from whole soybeans, 
and hydrocarbon (hexane)-extracted soymeal or fl akes 
(so-called ‘white fl akes’ of commerce’) are both suitable 
raw materials... However, the use of ‘white fl akes’ as raw 
material is preferred...”
 The process can be used to make a soy fl our with a 
bland fl avor and odor, which allow it to replace 20-30% of 
the wheat fl our in bread, noodles, macaroni, cookies, etc. The 
resulting fl our may or may not be enzyme active. Address: 
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Des Plaines, Illinois.

686. Kendall, K.A.; Salisbury, G.W.; Vandemark, N.L. 1950. 
Sterility in the rabbit associated with soybean hay feeding. J. 
of Nutrition 42(4):487-500. Dec. 11. [19 ref]
• Summary: “Partial reproductive failure in the New 
Zealand white rabbit characterized possibly by a failure 
in implantation or early fetal death, decreased litter size, 
stillbirths, frequent vascular breakdown, particularly in 
the uterus, numerous partial fetal resorptions, and some 
partial paralysis of does [females] has been observed as a 
consequence of soybean hay feeding.” Additional research is 
needed to identify the specifi c factor or factors contributing 
to this impaired reproduction. The authors speculate that 
lipoxidase, which can destroy provitamin A, could be one 
cause of the problem.
 Note 1. Neither estrogens nor isofl avones are mentioned 
in this article. Note 2. It was later found that soybean hay 
has suffi cient estrogenic activity to cause sterility in rabbits. 
Address: Dep. of Dairy Science, Univ. of Illinois, Urbana.

687. Product Name:  Whipping Agent.
Manufacturer’s Name:  Allied Mills, Inc.
Manufacturer’s Address:  Board of Trade Building, 
Chicago, Illinois.
Date of Introduction:  1950.
New Product–Documentation:  Soybean Blue Book. 1950. 
p. 88. “Whipping Agents” No brand name is given. This 
product was probably manufactured for Allied Mills by some 
other company.

688. Bhimeswar, B.; Sreenivasaya, N. 1950. Ribonuclease 
activity of some Indian pulses and oil seeds. J. of Scientifi c 
and Industrial Research 9B(1):23. *
Address: India.

689. Product Name:  Whipping Agent.
Manufacturer’s Name:  W.A. Cleary Corp.
Manufacturer’s Address:  New Brunswick, New Jersey. 
Also Chicago, Illinois and Bellevue, Ontario, Canada.
Date of Introduction:  1950.
New Product–Documentation:  Soybean Blue Book. 
1950. p. 88. “Whipping Agents.” This product was probably 
manufactured for Cleary by some other company. 1959. Also 
in Skokie, Illinois. 1961 was last year of listing.

690. Burtis, E.L. 1950. World soybean production and trade: 
Soybean glue and other industrial products (Document part). 
In: K.S. Markley, ed. 1950. Soybeans and Soybean Products. 
Vol. I. New York: Interscience Publishers or John Wiley & 
Sons. xvi + 1145 p. See p. 106-07. [11 ref]
• Summary: “Dehulled soybean meal was fi rst used as a 
glue for bonding plywood in the mid 1920’s. The quantity of 
soybean glue used in softwood plywoods was fi rst reported 

in September, 1941. In the year beginning October, 1941, 
about 18,000 metric tons of soybean glue were used in 
making softwood plywoods. In more recent years, the use 
of soybean glue in softwood plywood has averaged about 
12,000 metric tons annually. Smaller quantities of soybean 
glue are used for bonding hardwood plywoods. In 1943-
1945, the only years for which data are available, the use of 
soybean glue in hardwood plywoods averaged a little under 
5000 metric tons a year.
 “Dehulled soybean meal is also used as a source of 
industrial proteins. Proteins in more or less pure form are 
isolated from the dehulled meal. Wall-paper coating is the 
largest and longest-established use for soybean protein. Other 
uses include paper coatings, water-thinned paints, adhesives, 
shotgun shell casings, and soybean albumen, a ‘whipping 
agent’ for candy fi llings. Substantial quantities of soybean 
protein were used during the war as a foam stabilizer in fi re-
extinguishing compounds used on naval vessels.” Address: 
Bureau of Agricultural Economics, USDA, Washington, DC.

691. Circle, Sidney J. 1950. Proteins and other nitrogenous 
constituents (of soybeans). In: K.S. Markley, ed. 1950. 
Soybeans and Soybean Products. Vol. I. New York: 
Interscience Publishers or John Wiley & Sons. xvi + 1145 p. 
See p. 275-370. Chap. 8. [495 ref]
• Summary: Contents: 1. Introduction: Distinction between 
isolated and in situ proteins, classifi cation of proteins, 
denaturation and denaturing agents. 2. Soybean meal: 
Criteria for denaturation of meal protein (water- and salt-
dispersible nitrogen, moisture-holding capacity, urease 
activity, “pat” test), denaturation during meal processing 
(heat and moisture, effect of solvent, oxidation, storage 
of soybeans, aging of meal, effect of grinding), detection 
of soybean meal or fl our in other materials. 3. Isolation of 
proteins from mature seed: Number and classifi cation (earlier 
work–globulin, glutelin, albumin, proteose; other protein 
fractions, more recent work, discrepancies in characterizing 
glycinin, relation of glycinin to glutelin, nomenclature 
of soybean protein fractions, enzymes and minor protein 
fractions), practices in isolation (introduction, pilot plant 
production), peptization of protein from meal (water as 
extractant, saline extracts, acidic extractants, alkaline 
extractants, neutral salts, effect of acids and bases, combined 
effect of hydrogen ion and neutral salts, peptization of 
dialyzed meal, peptization in water-alcohol mixtures, 
dispersion behavior of soybean and other seeds, reactions of 
various chemicals with soybean meal intended for adhesive 
and other purposes), removal of acid-leachable soluble 
material, separation of insoluble residue, precipitation (acids 
and electrodialysis as precipitants, bases as precipitants, 
miscellaneous precipitants, precipitation of soluble proteins 
from whey), dewatering, drying and grinding, modifi cation 
of protein properties during isolation (introduction, effect of 
hydrolysis on yield of protein), summary of procedures in 
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protein isolation.
 4. Chemical and physical properties of protein: 
Dispersion behavior (water, salts in neutral or slightly 
alkaline solution, alkalis and alkaline salts, inorganic acids, 
salts with acid reaction, organic bases, acids, phenols and 
other dispersants, plasticizers), reactions with various 
chemicals (formaldehyde, other tanning agents, carbon 
disulfi de, peroxides, esterifi cation and etherifi cation), heat 
and other denaturants (heat, reprecipitation, conversion 
of globular to fi brous form), nitrogen factor and purity 
(effect of alcohol extraction, effect of hulls, effect of pH 
of precipitation, other impurities, nitrogen factor), protein-
phytic acid relationship, isoelectric points and electrophoretic 
behavior (methods for determining isoelectric points, 
isoelectric points), viscosity of soybean protein dispersions, 
miscellaneous physical properties (absorption spectra, 
foaming capacity, heat of combustion, colloid stabilizing 
properties, x-ray structure). 5. Partial hydrolysis of soybean 
protein: Hydrolysis by steam, hydrolysis by acids, hydrolysis 
by alkalis, hydrolysis by enzymes, hydrolysis by yeasts, 
molds, and bacteria, soy sauce. 6. Complete hydrolysis of 
protein: Hydrolyzing agents, nitrogen distribution, amino 
acid content of soybean meal and protein.
 7. Other nitrogenous constituents in mature seed: 
Suppressive, toxic, and other factors (antioxygenic factor, 
allergenic factor, plant growth factor, goitrogenic factor, 
blood coagulant factors, antiamylase factor, antigrowth 
and antitryptic factor, anticoagulant action of crystalline 
antitrypsin, preparation of various antitrypsin factors), 
enzymes other than urease (introduction, allantoinase, 
amylase, ascorbic acid oxidase, carboxylase, catalase, Beta-
glycosidase, glyoxylase, lipase, lipoxidase, phytase, protease, 
uricase), urease (variation in urease content, detection 
and preparation, action and activators, inactivators, effect 
of temperature and other factors, physiological effects, 
uses), nonprotein nitrogen (introduction, determination 
of nonprotein nitrogen in soybeans). 8. Nitrogenous 
constituents of germinating seeds: Biochemical changes 
during germination, enzymes, nucleoproteins and nucleic 
acid, asparagine and other nitrogenous constituents. Address: 
Soya Products Div., The Glidden Co., Chicago, Illinois.

692. Nakamura, Michinori; Yamazaki, Kyoji; Maruo, Bunji. 
1951. [Studies on the enzymic formation and degradation of 
starch. IV. Distribution of phosphorylase, phosphatase, and 
-amylase in plants (1)]. Nippon Nogeikagaku Kaishi (J. of 
the Agricultural Chemical Society of Japan) 24(5):197-201. 
March 1. [23 ref. Jap; eng]
• Summary: “1. The distribution of phosphorylase, 
phosphatase, and beta-amylase, in the leguminous , seeds, 
and root vegetables was studied.
 “2. High phosphorylase activities were found in the 
leguminous seeds except soy bean and peas, and potatoes. 
Sweet potato and soy bean were high in phosphatase 

activities, and sweet potato, soy bean, taro, and kuwai were 
high in beta-amylase activities.
 “3. Phosphorylase activity was not detected in 
samples with high beta-amylase activity. The detection 
of phosphorylase activity in the presence of beta-amylase 
will be discussed in the following paper.” Address: Dep. of 
Agricultural Chemistry, Faculty of Agriculture, Tokyo Univ., 
Tokyo, Japan.

693. Iguchi, Nobuyoshi. 1951. Kôji-kin ni kansuru kenkyû. 
III. Shôyu kôji-kin heni kabu no koso ryoku to kosan seisan 
ni tsuite [Studies on Aspergilli. III. The effects of ultraviolet 
radiation on the power of enzyme activities and production 
of koji acid in Aspergillus sojae]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
24(6):283-87. March. [13 ref. Jap; eng]
• Summary: “In the previous report 101 strains of Asp. sojae 
which are cultural and biochemical variants and mutants 
were obtained by ultraviolet irradiation.
 “Most of them decreased the power of enzyme activities, 
but two strains were obtained which surpass the parent strain 
in amylase activities by at least 100 per cent and in protease 
activities by 50 per cent. Stabilities of these two strains in 
culture were high.
 “Concerning the production of kojic acid, 2 out of 101 
strains converted glucose to kojic acid with greater effi ciency 
than did the parent strain, but these two strains were 
unstable in kojic acid-producing properties.” Address: Noda 
Industrial Science Lab., Noda, Japan (Noda Sangyo Kagaku 
Kenkyusho).

694. Kibi, Masajiro. 1951. Shôyu jôzô-yô kôji-kin ni tsuite. 
III. [On the varieties of Aspergillus oryzae employed in 
shoyu manufacture. III. The amylase and the protease]. 
Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 24(6):278-81. March. [10 ref. Jap; eng]
• Summary: “The present author has studied on the amylase 
and the protease of the typical varieties which were studied 
in the previous works (1, 2). Determining the diastatic and 
proteolytic power of wheat bran-koji, and investigating the 
process of self-digestion of soya bean-koji and starch-koji, 
the following results have been obtained.
 “(1) The diastatic power of var. No. 6 which is the same 
with Asp. sojae Sakaguchi et Yamada (3) is very low. (2) 
There is no relation between the morphological difference 
(length of stalks) and the power of enzymic activities. (3) 
The proteolytic power of No. 3, No. 6 (Asp. sojae S. et Y.) 
No. 10, and No. 13, are very high, and these are superior 
varieties in practical shoyueties [sic, shoyu varieties?] 
manufacture. (4) The diastatic power is inconsiderable for 
the brewing of shoyu, but the varieties which have high 
diastatic power tend to react strongly on sugars.” Address: 
Microbiological Lab., Yamasa Shoyu Co., Ltd. (Yamasa 
Shoyu K.K. Kenkyusho. Biseibutsu Jikken-shitsu: Nôgaku-
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shi).

695. Shaw, J.C.; Moore, L.A.; Sykes, J.F. 1951. The effect of 
raw soybeans on blood plasma carotene and vitamin A and 
liver vitamin A of calves. J. of Dairy Science 34(3):176-80. 
March. [11 ref]
• Summary: Raw soybeans are known to contain the enzyme 
lipoxidase, which oxidizes and destroys carotene. When 30% 
or more of ground raw soybeans were included in the diet 
of dairy calves, the levels of vitamin A in the blood plasma 
and liver decreased markedly, and the plasma carotene 
to a somewhat lesser extent. Address: 1. Dep. of Dairy 
Husbandry, Maryland Agric. Exp. Station, College Park, 
Maryland; 2-3. Div. of Nutrition and Physiology, Bureau of 
Dairy Industry, USDA, Washington, DC.

696. Sanger, F.; Tuppy, H. 1951. The amino-acid sequence 
in the phenylalanyl chain of insulin. 2. The investigation of 
peptides from enzymic hydrolysates. Biochemical Journal 
49(4):481-90. Sept. See also same journal (1953), 53:353, 
366-74. [16 ref]
• Summary: The authors fi rst worked out the arrangement 
of amino acids in a protein molecule. Soy is not mentioned. 
Address: Univ. of Cambridge, UK.

697. Learmonth, E. Mitchell. 1951. The infl uence of soya 
fl our on bread doughs. I. A papain-inhibiting factor in soya 
beans. J. of the Science of Food and Agriculture (London) 
2(10):447-49. Oct. [4 ref]
• Summary: “Aqueous extracts of raw soya beans are 
shown to exhibit the action of papain on a gelatin substrate. 
The strength of the inhibiting effect is compared to that 
of peroxide. Heating the extract weakens the inhibitor.” 
Address: British Soya Products Ltd., 150/152 Fenchurch St., 
London, E.C. 3, England.

698. Product Name:  Soyvita (Roasted Full-Fat Soya Flour).
Manufacturer’s Name:  F.G. Roberts’ Health Foods.
Manufacturer’s Address:  40 Chapel St., St. Kilda (a 
beach-side suburb of Melbourne), Victoria, Australia.
Date of Introduction:  1951.
Ingredients:  Soybeans.
New Product–Documentation:  Soya Bluebook. 1981. 
p. 62; 1987. p. 75. Enzyme active full fat fl our for bakery 
industry; heat treated soy fl our for use in cakes, biscuits, 
doughnuts, confectionery, pies, sausages, and hamburgers.
 Letter from Paul Smith of Soy Products of Australia 
Pty. Ltd. 1981. “Vincent R. Smith was a soyfoods pioneer in 
Australia. In 1951-52 he began to manufacture Australia’s 
fi rst whole (full-fat) heat-treated (debittered) soy fl our.” In 
1956 he founded Soy Products of Australia Pty. Ltd.
 Letter from Paul Smith. 1995. March 14. “Soyvita has 
only ever been used as a tradename for debittered full fat 
soy fl our since 1951. Initially it was made using imported 

soybeans, but from 1954 it was made from Australian-
grown soybeans. The tradename ‘Soybake’ was used for the 
same product packaged under the H.J. Langdon’s name and 
address from 1955 to mid-1991, when it was abandoned 
due to a rationalisation of packaging and product lines. H.J. 
Langdon now buys the product in the ‘Soyvita’ packaging.”
 Letter from Paul Smith. 1995. April 11. Soyvita has 
never been used as a brand name for the retail health food 
products. It has only ever been used for the commodity type 
product which has been sold under the name and address of 
Soy Products of Australia Pty. Ltd. since September 1957. 
Prior to that the “Soyvita” name was used with/under the 
F.G. Roberts company name and address. “Soyvita” was only 
available to commercial users, therefore there was no point 
or interest in advertising it in Nature’s Path to Health.

699. Burnett, R.S. 1951. Soybean protein food products. In: 
K.S. Markley, ed. 1951. Soybeans and Soybean Products. 
Vol. II. New York: Interscience Publishers or John Wiley & 
Sons. xvi + 1145 p. See p. 949-1002. [125 ref]
• Summary: Contents: 1. Soybean fl our, grits, and fl akes: 
Introduction, early history, types of soybean fl our–standard 
defi nitions, amount of soybean fl our and related products 
produced, methods of manufacture, soybean fl our in bread, 
soybean fl our in other baked goods, soybean fl our in the meat 
industry, soybean fl akes in breakfast foods, soybean fl akes 
and derived peptones as brewing adjuncts, miscellaneous 
uses of soybean fl our.
 2. Isolated and modifi ed soybean proteins: Aerating 
agents for confections and related products, neutral 
spray-dried soybean protein [isolates], soybean protein 
in [whipped] toppings, soybean protein and fl our in 
confections, soybean protein and fl our in ice cream, soy 
sauce, monosodium glutamate from soybeans, soybean 
vegetable milk, tofu, miso, yuba, and other Oriental soybean 
foods (incl. natto and Hamanatto).
 Note 1. In this chapter Burnett rarely uses the word 
“isolated” or its congeners. He prefers the term “soybean 
protein.”
 The soy fl our industry in the U.S. has grown steadily in 
recent years. Deliveries of soy fl our “from the years 1930 
to 1940 averaged about 25 million pounds annually. The 
deliveries have increased considerably since 1940 partly 
as a result of an increase in domestic use and partly as a 
result of deliveries of soybean fl our to various government 
agencies, largely for export. In 1941, Federal purchases 
amounted to about 10 million pounds of soybean fl our. In 
1943, the amount increased to 170 million pounds when 
large shipments were made to Great Britain and the U.S.S.R. 
under lend-lease. Purchases of soybean fl our by the Federal 
government decreased for several years, but increased in 
1946 to an estimated 200 million pounds under the UNRRA 
[United Nations Relief and Rehabilitation Administration] 
program. Total soybean fl our deliveries for 1946 were 
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approximately 380 million pounds. In the domestic market 
the bakery industry was the largest consumer. About 40% 
of the domestic sales of soybean fl our were for bakery use. 
Since the Bureau of Animal Industry has legalized the use 
of soybean fl our as a binder in meat products, about 20% 
of domestic sales are to the sausage industry. The balance 
is used in prepared dough mixes, macaroni, candy, and in 
institutional feeding.
 “In 1947, domestic sales of soybean fl our were over 60 
million pounds. This amount, plus government purchases and 
exports, amounted to about 415 million pounds. Two-thirds 
or more of the present domestic consumption of soybean 
fl our is by the bakery, meat processing, and pet foods 
industries.”
 Table 155 (p. 953) shows Bushels of soybeans used 
for U.S. soy fl our production (1942-1947). In 1942-43, 
the amount of full-fat soy fl our produced in the USA was 
roughly 40% of the amount of defatted. In 1944-45 it was 
about 49%, but thereafter the percentage dropped rapidly to 
only 5% in 1946-47.
 Note 2. These statistics relate to Soya Corporation of 
America, Dr. Armand Burke, and Dr. A.A. Horvath.
 Concerning soybean fl akes and derived peptones as 
brewing adjuncts (p. 974-77): “Soybean fl akes and grits have 
been employed by the brewing industry to improve the body 
and fl avor of beer, to increase foam stability, and to stimulate 
yeast growth.
 “Improvement in foam stability and fl avor can also be 
attained by adding directly to the fi nished beer a hydrolyzed 
soybean protein which has been broken down to the peptone 
and proteose stage...
 “The early history of the use of soybean products as 
whipping agents is of interest since this work stimulated 
the development of processes which eventually led to the 
production of the present soy albumens. In 1939, Watts and 
Ulrich pointed out that an active whipping substance could 
be prepared from solvent-extracted soybean fl our in which 
the protein had not been heat denatured, by leaching it at 
the isoelectric point of the protein. This extract was found 
to whip more readily and to a much greater volume than 
suspensions of the original fl our... The active principle in 
the whipping substance prepared by Watts and Ulrich was 
probably the nonprotein nitrogenous material present in the 
soybean fl our which is soluble at the isoelectric point of the 
protein” (p. 953)
 Tables show: (155) Soybeans used in the production 
of low-fat and full-fat fl our and grits (1942-1947, 1,000 
bushels). (156) Peroxide value of fat extracted from pastries 
stored at -17.8ºC. (0ºF.), containing different percentages 
of soybean fl our for periods of 0-6 months. (157) Analysis 
of uncooked liverwurst emulsion and of processed (water-
cooked) sausage containing added soybean fl our and water. 
(158) Losses in cooking liverwurst containing added soybean 
fl our and water. (159). Analysis of frankfurter emulsion and 

of smoked sausage made with 3.5% of various binders. (160) 
Losses in smoking frankfurters made with 3.5% of various 
binders and after consumer cooking. (161) Effect of the 
addition of soybean peptone on volume and life of foam on 
beer. (162) Composition and pH of soybean albumens. (163) 
Composition of ice creams containing soybean fl our. (164) 
Comparison of soybean milk with cow milk. One sample 
of cow’s milk is compared with 4 samples of soybean milk 
(probably Oriental) and 3 samples of modern U.S. soybean 
milk reconstituted (Soyalac for infants, all purpose Soyalac, 
Soyagen canned from Loma Linda Food Co., California).
 Figures show: (199-201, p. 981) Comparison of 
whipping ability of egg albumen [egg white] and soybean 
albumen in different proportions and combinations. It “is 
now recognized that a properly prepared soybean product 
is equal or superior to egg albumen as an aerating agent 
in confections” (p. 979). (202) Flow sheet for the acid 
hydrolysis process used in making HVP soy sauce. Address: 
Protein By-Products Research, Research and Technical Div., 
Wilson & Co., Inc., Chicago, Illinois.

700. Jacobs, Morris Boris. 1951. The chemistry and 
technology of food and food products. Prepared by a group 
of specialists... 2nd ed. 3 vols. New York, NY: Interscience 
Publishers, Inc. xxv + 2580 p. Index. 26 cm. First ed. was 
1944. [38 soy ref]
• Summary: In Vol. I, chapter V titled “Proteins and Amino 
Acids of Food Products” (p. 139-220) by L.M. Thomas gives 
a detailed discussion of wheat gluten and its constituents (p. 
202-04, 218) as well as soybean fl our (p. 217-18). Page 218 
states: “Wheat gluten–while not widely available–has found 
limited use in a large number of products. In recent years 
there has been considerable interest in the production of 
‘meat’ substitutes in which wheat gluten containing 60-80% 
protein has been used.”
 In Vol. II information and a review of the literature on 
food uses of soybeans is found in two chapters. Chapter 
24, Cereal Grains, by W.F. Geddes (St. Paul, Minnesota); 
see XII. Cottonseed, peanuts, and soybean fl ours (p. 1129-
33). Contents: Introduction, chemical composition, uses of 
edible soybean products. A table gives the average proximate 
composition of three types of soybean fl our: Full-fat, low-fat, 
and defatted.
 Chapter 27, Vegetables and Mushrooms, by F.A. Lee 
(Geneva, New York). In the section on Legumes there 
is detailed information and a review of the literature on 
the soybean (p. 1275-79): Introduction, changes during 
development, carbohydrates, proteins, glucosides, saponins, 
isofl avones, enzymes, lipids, other components, and use. 
Page 1279 states: “The fl our is of value as a diabetic food 
because of the relative absence of starch in a number of the 
varieties. Edible fresh green soybeans are highly prized by 
some as a table vegetable, and they can be stored for this 
purpose very satisfactorily in the frozen condition. The 
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dried seeds are sometimes prepared as a table dish in a way 
similar to navy beans.” Address: Adjunct Prof. of Chemical 
Engineering (Food, Flavor, and Dairy Technology), 
Polytechnic Inst. of Brooklyn, and Chief Organic Chemist, 
Dep. of Health, City of New York.

701. Murakami, H.; Okuyama, K.; Sugita, S. 1951. Kôji no 
kenkyû. II. Jôzô kôjikin no sentaku (1) Shôyu jôzô kôjikin 
[Studies on koji. II. Selection of Aspergilli for the Japanese 
brewing industry (1) Aspergilli for shoyu brewing]. Nippon 
Jozo Kyokai Zasshi (J. of the Society of Brewing, Japan) 
46(12):483-77. [13 ref. Jap; eng]
• Summary: Aspergilli were selected from shoyu brewing 
(14 strains), miso (14), amasake (9), sake (6), submerged 
culture for amylase production (5), and submerged culture 
for protease production (5). This report describes how to 
select Aspergilli for shoyu brewing and their classifi cation by 
availability for shoyu brewing.

702. Learmonth, Eric Mitchell. Assignor to British Soya 
Products Ltd. 1952. Improvements in processes in which 
inhibition of the action of proteolytic enzymes such as 
papain is desirable. British Patent 784,831. Application date: 
8 Feb. 1952. 5 p. Date of fi ling complete specifi cation: 4 Feb. 
1953. Complete specifi cation published: 16 Oct. 1957.
• Summary: The proteolytic action of enzymes of the papain 
class is controlled or inhibited by addition of raw soybeans 
or other raw leguminous seeds or an aqueous extract of these 
beans. This factor is concentrated in the germs and husks of 
the bean. The use of this inhibitor improves the quality of 
bread made from chemically untreated wheat fl our in much 
the same way as the addition of chemical oxidizing agents. 
Better volume and improved crumb, texture, and color are 
obtained. Finely ground germ or husks are added to the fl our 
before use in an amount of 0.01-1.0% by weight or added 
to the dough after a part of the normal fermentation time 
has elapsed. (See Learmonth, 1957, British Patent 784,832). 
Address: British Soya Products Ltd., 150/2 Fenchurch St., 
London, E.C.3.

703. Learmonth, Eric Mitchell. Assignor to British Soya 
Products Ltd. 1952. Improvements in processes utilising the 
action of proteolytic enzymes such as papain. British Patent 
784,832. Application date: 8 Feb. 1952. 3 p. Date of fi ling 
complete specifi cation: 4 Feb. 1953. Complete specifi cation 
published: 16 Oct. 1957. [1 ref]
• Summary: The cotyledons of raw leguminous seeds 
contain a “papain-activating” factor. The quality of bread 
prepared from doughs made from cereal fl ours which 
remain tough and resist expansion of the gas cells during 
fermentation and baking is improved by addition of papain 
and fi nely ground cotyledons. (See Learmonth, 1957, British 
Patent 734,831). Address: British Soya Products Ltd., 150/2 
Fenchurch St., London, E.C.3.

704. Glidden Company (The). 1952. Pacemaker in soya 
research... Your most dependable source for All Soya 
ingredients. Call on Glidden and keep your food products out 
ahead! (Ad). Soybean Digest. Feb. p. 37.
• Summary: This vertical, half-page ad states: “A complete 
list of soya edibles, including soya fl ours, soya grits, 
Soyabits, soya whipping agent and Prime Edible Soya 
Lecithin... for use in baked goods, meats, canned foods, 
confectionery goods.” An illustration shows Glidden’s huge 
Soya Products Division facility in Chicago.
 This ad also appeared in the July and November 1953 
issues.
 However in November (p. 36), instead of “edibles,” is 
a list of “Soya protein materials for industrial uses: Alpha 
Protein, Prosein, Spraysoy, Prosoy, and Mulsoya”–each 
having a registered trade mark.
 Note: This is the earliest document seen (April 2016) 
showing that Glidden was located at 1825 N. Laramie Ave., 
Chicago 39, Illinois. Address: Soya Products Div., 1825 N. 
Laramie Ave., Chicago 39, Illinois.

705. Ichikawa, Morio. 1952. [Studies on the hydrolysis 
of soy bean protein. II. Hydrolysis of soy bean protein 
with acid, enzyme and alkali]. Hakko Kogaku Zasshi (J. 
of Fermentation Technology) 30(1):34-41. Jan. English-
language summary at start of issue, p. 4. [16 ref. Jap; eng]
Address: Dep. of Industrial Chemistry, Faculty of 
Engineering, Kyoto Univ., Japan.

706. Learmonth, E. Mitchell. 1952. The infl uence of soya 
fl our on bread doughs. II. The inhibition of the proteolytic 
enzymes of malt and wheat fl ours. J. of the Science of Food 
and Agriculture (London) 3(2):54-59. Feb. [14 ref]
• Summary: In some raw soya beans a factor inhibits the 
proteinases of the type present in wheat and malt. The 
presence of such a factor in soya is perhaps part of the 
reason for its success as a bread improver. Address: British 
Soya Products Ltd., 150/152 Fenchurch St., London, E.C. 3, 
England.

707. Swern, Daniel; Knight, H.B.; Eddy, C.R. 1952. Trans-
octadecenoic acid content of beef fat. Isolation of elaidic 
acid from oleo oil. J. of the American Oil Chemists’ Society 
29(2):44-46. Feb. [20 ref]
• Summary: “Infrared analysis of the oleo stock, the 
pleural [lung] and kidney fat indicated a trans-acid content 
(calculated as trielaidin) of about 5-8% whereas the oleo 
oil contained about 6% and the oleo stearine about 10% of 
trans-acids respectively.” Previously the content of trans-
monounsaturated acids in beef and certain other animal depot 
fats has usually been assumed to be in the range of 0.1% to a 
maximum of about 2% (Bertram 1928; Hilditch 1944; Gupta 
et al. 1950). It “must be concluded that trans-acids are not 
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minor nor adventitious constituents but important naturally-
occurring components... Trans-9-octadecenoic (elaidic) and 
vaccenic acids have been isolated from oleo oil, the former 
acid apparently for the fi rst time.” The authors suggest that 
the trans-acids present in animal depot fat may have been 
produced endogenously from a cis monoethenoid (oleic) acid 
by oxidases.
 Note: This is the earliest document seen stating that 
both elaidic acid and vaccenic acid are found in beef fat, i.e. 
in nature. Address: USDA Eastern Regional Research Lab., 
Philadelphia.

708. Hafner, Fred H. 1952. Why controlled heat-treatment is 
necessary in soybean processing: Proper processing grows 
more vital as soybean oil meal fi nds increasing usage in 
livestock rations. Soybean Digest. March. p. 20-22.
• Summary: “The purpose of this article is to present in 
simple words information relating to the effect of heat-
treatment on the quality of soybean oil meal.
 “Soybeans in the raw or unprocessed state are made 
up of a variety of components, namely proteins, oil, sugars, 
minerals, cellulose-like compounds including fi ber, a fatty 
material referred to as lecithin (abundant in egg yolk), 
enzymes (such as urease), vitamins, sterols and moisture.
 “Using the solvent hexane process we can separate these 
components into two major groups, as follows:
 “Fraction I: Fatty Components
 “Soybean oil
 “Soybean lecithin
 “Sterols (tocopherol, stigmasterol)
 “Fat-soluble vitamins’
 “Fat-soluble enzymes
 “Fraction II: Non-fat components
 “Proteins
 “Sugars
 “Minerals
 “Cellulose-like compounds
 “Water-soluble vitamins
 “Having effected the separation we can dispose of 
Fraction I and turn our attention to Fraction II. Here we have 
the fraction from which 44 percent protein extracted soybean 
oil meal is made.
 “As this high protein fraction comes from the extraction 
tower, it is still a raw product white in color and containing 
approximately 35 percent hexane by weight. The proteins 
are essentially in the same state as they existed in the raw, 
unprocessed soybeans. The enzymes and vitamins retain all 
their original activity. The sugars are raw, uncaramelized.
 “Even the fl avor of the extracted fl akes is raw and bitter 
to the extent that the fl akes are unpalatable for feeding.
 “Before this high protein fraction can be shipped as 
soybean oil meal it must go through the following additional 
processing stages:
 “1–Removal of the hexane.

 “2–Cooking of the extracted, solvent-free fl akes.
 “3–Cooling of the extracted, solvent-free fl akes.
 “4–Grinding of the extracted, solvent-free fl akes.
 “5–Screening of the ground soybean protein.
 “6–Adjustment of moisture content, not to exceed 12 
percent.
 “Of these six stages, stage No. 2–cooking of the 
extracted, solvent-free soybean fl akes–is in my opinion 
the most important stage. During the cooking process the 
following objectives are accomplished:
 “1–Last minute traces of solvent are removed.
 “2–The raw bitter fl avor of the extracted fl akes is 
removed.
 “3–Color is developed by the process of caramelization.
 “4–Enzymes (and so-called enzyme inhibitors) are 
inactivated.
 “5–The proteins are altered to improve their growth 
promoting qualities.
 “Cooking of the extracted soybean fl akes is usually 
accomplished in steam jacketed sectional cookers, each 
compartment being equipped with an agitator to keep the 
material from being over-cooked in localized areas. The 
extracted fl akes are mixed with hot water and/or steam 
to obtain a certain pre-determined moisture content. The 
fl akes pass through the cooker at a pre-determined rate. 
A temperature higher than the boiling point of water is 
maintained throughout the cooking process.
 “Another type of cooker employed by some processors 
cooks the fl akes under pressure. The resulting meal is 
essentially the same as meal produced in atmospheric 
cookers.
 “Heat Sensitive: From a nutritionist’s viewpoint, the 
changes that are effected in the proteins during the cooking 
process are of utmost importance. Experience has taught us 
to realize how sensitive to heat the proteins of the soybean 
are. The value of any extracted soybean oil meal as an 
ingredient of feeds for poultry, swine, dogs and calves is 
dependent on the treatment the extracted fl akes receive 
during the cooking process. Unless exacting control is 
maintained over the cooking process on an around-the-clock 
basis, uniform quality is unobtainable even if the operators of 
the equipment have the necessary know-how and even if the 
necessary equipment controls are provided.
 “Two of the reasons why controlled heat-treatment of 
the extracted soybean fl akes in the cookers is necessary are 
presented herewith. The reasons presented are based on 
results of research studies conducted by leading biochemical 
and nutritional authorities.
 “No. 1. To avoid overheating which is detrimental to 
proteins such as those found in soybean oil meal.
 “Overheating brings about a reaction between the 
proteins and the sugars in the extracted soybean fl akes. 
Certain parts of the proteins join hands so-to-speak with 
certain parts of the sugars to form a union that resists 
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breakdown during the normal processes of digestion within 
an animal. This union of sugars and proteins prevents the 
animal from making full use of all parts of the protein. As a 
result, even though the animal consumed the proper quantity 
of feed, the low quality of the soybean oil meal in the feed 
would deprive the animal of certain protein components 
essential for growth.
 “No. 2. To avoid production of underheated extracted 
fl akes.
 “Extracted soybean fl akes require thorough controlled 
cooking; otherwise the full value of the proteins for growth 
will not be realized when fed to poultry, swine, dogs or 
calves. The exact cause for the poor value of the proteins in 
undercooked soybean oil meal is not known. However there 
is abundant evidence reported in the literature to indicate the 
‘lower availability of the proteins’ probably is related to:
 “a–Resistance of the proteins to digestion.
 “b–Binding of parts of the proteins to sugars.
 “c–The existence of a substance in the soybean oil 
meal that interferes with the enzymes in the digestive 
tract of animals. (The substance is sometimes referred to 
as a proteolytic inhibitor or an anti-enzyme [or a protease 
inhibitor])
 “Let us consider each of these factors separately.
 “a–Resistance to digestion: If the proteins in 
undercooked soybean oil meal resist digestion the proteins 
tend to pass through the digestive system of an animal too 
fast to be completely absorbed and utilized. However, there 
is ample evidence to prove that whereas the digestibility of 
the proteins in soybean oil meal is improved by cooking, 
the improvement is not great enough to account for the 
increased nutritional quality of the proteins. Why then are 
the proteins in an undercooked soybean oil meal of lower 
nutritional quality due to slower digestion than the proteins 
in a completely cooked soybean oil meal?
 “Let us use as an example of point the person who eats 
a sirloin steak at noon, one-half hour later eats the onions, 
one-half hour later takes the salt and one-half hour later 
consumes the steak sauce. One can immediately sense 
that the effectiveness of the combination is lost when the 
components of a good steak dinner are consumed at intervals 
instead of simultaneously.
 “So it is with proteins, such as those of undercooked 
soybean oil meal that resist digestion. At the fore (proximal) 
part of the digestive tract those parts of the proteins that are 
least resistant to digestion are released and absorbed into the 
blood stream. At the middle part of the digestive tract, after 
a longer time interval, those parts of the proteins that are 
moderately resistant to digestion are released and absorbed 
into the blood stream. At the aft (distal) part of the digestive 
tract, after still a longer time interval, those parts of the 
proteins that are highly resistant to digestion are released in 
part and absorbed into the blood stream.
 “For Rapid Digestion: However, for the most effective 

use of the proteins, the various parts that are digested 
should be available at relatively the same time. If they are 
not, their effectiveness is partially or completely lost. The 
objective then is to so alter the proteins that all parts are 
digested rapidly and simultaneously in the digestive tract 
of the animals. Controlled cooking during processing of the 
extracted soybean fl akes seems to accomplish this.
 “b–Binding of proteins to sugars: We have already 
discussed the tendency for the proteins and sugars in 
extracted soybean fl akes to combine when the fl akes are 
overcooked. There is evidence to indicate that analogous 
combinations are naturally present in the raw or undercooked 
product, combinations which prevent complete utilization 
of all parts of the proteins by animals. These combinations 
of proteins with sugars, and possibly other non-protein 
materials of the soybean, apparently are broken down during 
the cooking process releasing the proteins so that they can be 
readily digested and effectively utilized by the animals.
 “This of course presumes the cooking will not 
be excessive which would again result in the proteins 
combining with the sugars to form products that could not be 
effectively utilized.
 “c–Proteolytic Inhibitors: Usage by Animal. A large part 
of the vegetable and animal matter in feeds is converted in 
the digestive tract (mouth, stomach, duodenum, intestines) 
to materials that can be absorbed into the blood stream of 
the animal. This conversion is accomplished by means of 
enzymes which themselves are part protein in structure. For 
example:
 “Starch is converted to sugar by starch-splitting 
enzymes.
 “Fats are converted to fatty acids and glycerine by fat-
splitting enzymes.
 “Proteins are converted to amino acids and polypeptides 
by protein-splitting enzymes.
 “In other words, enzymes are a part of normal body 
function. If one of the ingredients of a feed should contain 
substances that would interfere with any of these enzyme 
functions, the digestive process of the animal would be upset 
to the extent that it would not derive full value from its feed. 
Soybeans in the raw or undercooked stage contain substances 
that are referred to as enzyme inhibitors. Some of these 
substances interfere with the normal function of the enzymes 
that convert proteins to amino acids and polypeptides (both 
amino acids and polypeptides being compounds that when 
combined according to defi nite patterns, form proteins).
 “Fortunately these substances which interfere with 
the function of the proteolytic enzymes can be inactivated 
by heating in the presence of water. This is exactly what 
happens in the cooking process when the process is carefully 
controlled. The resulting soybean oil meal contains little or 
none of the substances that interfere with normal enzyme 
activity in the digestion process...”
 Photos show: (1) Part of fi ve-story tower of solvent 
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extraction plant. (2) A portrait of Fred Hafner. Address: 
General Mills, Inc.

709. Fukuba, Hiroyasu. 1952. Lipoxidase ni tsuite 
[Studies on lipoxidase. I. A method for the determination 
of lipoxidase]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 25(9):483-87. April. 
[11 ref. Jap; eng]
• Summary: Describes two methods for determining 
lipoxidase. One is based on the decolorization of crocis. 
Neither uses soybeans. Address: Dep. of Agricultural 
Chemistry, Faculty of Agriculture, Univ. of Tokyo.

710. Freiberg, S.R. 1952. Effects of an exogenous growth 
regulator on proteolytic enzymes of the soybean plant. 
Science 115(2999):674-75. June 20. [9 ref]
• Summary: “In recent years it has been shown that 
2,4-dichloro-phenoxyacetic acid (2,4-D) decreases the 
amount of protein nitrogen in the leaves and increases the 
level of this fraction in the stems and roots of treated plants 
(1-6). Accordingly, it was considered possible that this 
growth regulator affects proteolytic enzymes differently in 
the leaves and in the stems and roots. To test this hypothesis 
soybean plants were treated with 2,4-D and analyzed for 
proteinase and polypeptidase activity in leaves, stems, and 
roots.” Address: Dep. of Plant Physiology, Rutgers Univ., 
New Brunswick, New Jersey.

711. Axelrod, Bernard; Saltman, P.; Bandurski, R.S.; Baker, 
R.S. 1952. Phosphohexokinase in higher plants. J. of 
Biological Chemistry 197(1):89-96. July. [11 ref]
• Summary: “1. Phosphohexokinase has been demonstrated 
to occur in a variety of higher plants.
 “2. A method for the assay of phosphohexokinase 
is proposed in which aldolase is employed for direct 
measurement of the fructose-1,6-diphos-phate formed.” 
Address: Enzyme Research Div., Bureau of Agricultural and 
Industrial Chemistry, Agricultural Research Administration, 
USDA, Albany, and the Kerckhoff Labs. of Biology, 
California Inst. of Technology, Pasadena, California.

712. Chattopadhyay, H.; Banerjee, S. 1952. Studies on the 
ascorbic acid oxidase activity of some common Indian 
pulses during germination. Indian J. of Medical Research 
40(3):439-42. July. *
• Summary: Total soy bean ascorbic acid increased roughly 
5.5 times in 48 hours, 6 to 7 times in 54 hours, and slightly 
more in 72 hours.

713. Glidden Company (The). 1952. From soybean city... 
this fast-growing family of food and industrial products! 
(Ad). Soybean Digest. Sept. p. 99.
• Summary: This full-page ad lists and describes all soy 
products made by Glidden, as follows: “Edible soya 

products...–Soyarich Flour–a full-fat soya fl our; Soyafl uff 
Flour–a practically fat-free soya fl our; Soyalose Flours No. 
103 and No. 105–low-fat types of soya fl our containing 
fat in form of lecithin, a pure vegetable product; Soyabits–
practically fat-free soya-grit sized for specifi c food uses.
 “Premium Albusoy (soya albumin)–A superior water-
soluble, proteinaceous, non-coagulating material used as 
a whipping and foaming agent in confectionery goods and 
other products.
 “F. D. C. Certifi ed Food Colors–Pure, soluble, uniform, 
concentrated Food Colors.
 “Gliddenol–A special soybean derivative having unusual 
emulsifying, viscosity-controlling, anti-oxidant, wetting and 
dispersing properties; used in baked goods, confectionery 
goods, processed food products, vegetable fats and oils and 
many other products.
 “Gliddol–Special soybean derivative for the petroleum 
industry, used in lubricating oils and motor fuels.
 “Lecithin–Premium quality soya lecithin for edible 
and industrial uses, made to prescription standards by the 
Pacemaker in Soy Research.
 “Soya phosphatides (oil free)–For pharmaceutical use 
and many industrial applications.
 “Industrial soya proteins: Alpha Protein–Pure, isolated, 
soya protein used in making paper, paint, rubber, fl oor 
coverings, leather, fi re-fi ghting foam and other products. 
Prosein–A mechanically refi ned protein product used as an 
adhesive or binder in making paper, paint, fl oor coverings, 
insulating board, and other products. Spraysoy–A special 
soybean product for use as a sticker and spreader in 
agricultural spray materials.
 “Special soybean oil meal and fl akes–For use in soybean 
adhesives.
 “Prosize–A superior process for sizing paper, utilizing 
Glidden Alpha Protein.
 “Steroid hormones: Glidden Testosterone USP 
(Crystalline) and Glidden Testosterone Propionate 
USP (Crystalline)–Principal male sex hormone and the 
ester, synthesized from soya stigmasterol, and used for 
replacement therapy of endocrine defi ciencies. Glidden 
Progesterone USP (Crystalline)–An important female sex 
hormone synthesized from soya stigmasterol.
 “Commercial quantities of several interesting corticoids 
(such as Cortisone Acetate, Reichstein’s Substance S Acetate, 
and Desoxycorticosterone USP) are also available.
 “Other Glidden products include: 44% protein extracted 
soybean oil meal–a toasted meal for use in formula feed 
manufacture. Hi Prosoy–a toasted 50% protein soybean oil 
meal for specialized feed uses. Crude degummed soybean 
oil–an extracted oil for edible and industrial uses.”
 An illustration (top one-third of ad) shows Glidden’s 
huge Soya Products Division facility in Chicago.
 This ad also appeared in the Sept. 1953 issue.
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714. Learmonth, E.M. 1952. Soya in Britain. Soybean 
Digest. Sept. p. 30-32, 42. [4 ref]

• Summary:  “Ignorance, prejudice, and the well-known 
conservatism of the British public mean that the development 
of soya as a protein food is a long and arduous task. 
Nevertheless we have made some progress. The post-war 
production of full-fat soya has ranged around 23 million 
pounds per annum with a peak in 1947-48 of 31 million 
pounds.” All of soya produced in Britain after World War II 
has been full fat. Most is “debittered full-fat fl our and meal 
though there is a small but persistent demand for enzyme-
active soy fl our for bread making.” An estimated 50% of the 
debittered product goes into baked goods (cakes, biscuits, 
bread), and 20% goes to grocery products (soup powders, 
canned goods, salad creams). Recently the government 
restriction on the use of soya in manufactured meat products 
was removed so demand is growing in this area. Smaller 
quantities are used in the sugar confectionery industry and in 
ice creams.
 In the early days the soybean was acclaimed as the 
wonder bean, and many falsely infl ated claims were made. 
This has hurt the soya industry. “The true merits of the soya 
bean are still not widely recognised.” Soya fl our sells well to 
the bakery industry because it confers 3 types of advantages 
on baked goods: technical (protection against oxidative 
rancidity), commercial (it extends the shelf life of baked 
goods), and organoleptic. American bread contains much 
more fat and sugar than its British counterpart.
 Before World War II full-fat debittered soya, made in 
England, was becoming increasingly popular as a high-
protein binder in sausages and butchers’ small goods. 
During the war, as meat became less available to sausage 
manufacturers, a government regulation required that every 
sausage had to contain 7½% of soya grits. The British 
soya industry was unable to produce enough grits, so large 
quantities were imported from the USA. “The quality of 
those soya grits has done more harm to the name of soya 

in the United Kingdom than anything in the history of the 
industry... What an opportunity was lost to the soya industry 
by the fi asco of soya grits.”
 A portrait photo shows E.M. Learmonth. Address: 
British Soya Products, Ltd., London.

715. Brown, J.C.; Hendricks, S.B. 1952. Enzymic activities 
as indications of copper and iron defi ciencies in plants. Plant 
Physiology 27(4):651-60. Oct. [18 ref]
• Summary: Fig. 3 (p. 655) shows the relative activity 
of ascorbic acid oxidase in several plants, including two 
soybean varieties (PI-546, and Hawkeye) grown on 4 types 
of soils, ranging from calcareous (1) to organic, copper 
defi cient (4). For both soybean varieties the oxidase activity 
was lowest on type 4 soil.
 When the iron supply was limited, catalase activity was 
reduced for corn, tobacco, the lupines, and one variety of 
soybean. The activity of peroxidase was more constant. “The 
hypothesis that if an element is limiting in the nutrition of a 
plant the defi ciency will be evident in the changed activity of 
an enzyme among those requiring the element is in harmony 
with the results obtained.” Address: Plant Industry Station, 
USDA, Beltsville, Maryland.

716. Dworschack, R.G.; Koepsell, H.J.; Lagoda, A.A. 1952. 
Proteolytic enzymes of microorganisms. Evaluation of 
proteinases produced by molds of the Aspergillus fl avus-
oryzae group in submerged culture. Archives of Biochemistry 
and Biophysics 41(1):48-60. Nov. [19 ref]
• Summary: The survey medium consisted of 2% whole corn 
meal, 1% whole soybean meal, and 0.5% calcium carbonate, 
sterilized. Some 491 strains of the Aspergillus fl avus-oryzae 
group were tested in submerged culture. Eighty one strains 
produced suffi cient proteinase activity to warrant further 
study. Overall, the greatest enzyme activity was found at 
pH 7.5; it was much less at pH 5.0 and almost nil at pH 2.5. 
Seventeen strains showing superior proteinase or -amylase 
activity are listed with quantitative data regarding their 
enzyme activities. Address: Fermentation Div., Northern 
Regional Research Lab., Peoria, Illinois.

717. Tappel, A.L.; Boyer, P.D.; Lundberg, W.O. 1952. The 
reaction mechanism of soy bean lipoxidase. J. of Biological 
Chemistry 199(1):267-81. Nov. [18 ref]
• Summary: The authors published kinetic data for soybean 
lipoxidase using a crude soy fl our extract as an enzyme 
source and sodium linoleate as the substrate. Measurements 
were made at pH 9.0. Address: Div. of Agricultural 
Biochemistry, Univ. of Minnesota, St. Paul, and the Hormel 
Inst., Univ. of Minnesota, Austin, Minnesota.

718. Burnet, George, Jr.; Arnold, Lionel K. 1952. Effect 
of heat on solvent-extracted soybean oil meal. J. of the 
American Oil Chemists’ Society 29(12):619-24. Dec. [14 ref]
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• Summary: More than 98% of the soybean meal used in 
the USA during the last three years was used as a protein 
supplement in livestock and poultry feeds. It is important 
to both soybean processors and meal consumers that this 
meal be given the proper heat treatment to ensure maximum 
nutritional value. Does the amount of heat depend on the 
type of animal consuming the meal? Does it depend on the 
method of obtaining the oil, or on the type of solvent used in 
solvent extraction?
 In all cases where moist heat was used, “the activity of 
both the urease and lipoxidase enzyme systems was reduced 
to a level satisfactory for feeding prior to the point where the 
maximum glutelin protein fraction was attained.” Address: 
Chemical Engineering Dep., Iowa State College, Ames, 
Iowa.

719. Proskuryakov, N.I.; Kholopova, L.S. 1952. Interaction 
of ascorbic acid with plant amylase of different origin. 
Biokhimiya (Biochemistry, Moscow) 17:578. [Rus]*

720. Suzuki, Y. 1952. [Physiological function of urease]. 
Kagaku (Tokyo–Science) 22:264. [Jap]*

721. Donath, W.F.; Fischer, I.A.; Meulen-van Eysbergen, 
H.C. van der; Wijn, J.F. de. 1953. Gezondheid, voeding 
en veganisme: Voorlopige mededelingen omtrent een 
onderzoek naar de voedings-toestand van personen, die zich 
uitsluitend met plantaardige middelen voeden [Health, food, 
and veganism: Further information about an investigation 
concerning the nutritional condition of persons who are strict 
vegetarians]. Voeding 14(3):153-178. March 15. [8 ref. Dut; 
eng]
• Summary: “A study was carried out on 60 adult volunteers, 
who lived for periods varying from several months to 2 years 
and longer on a vegan diet, i.e. entirely free from animal 
food.”
 “The intakes of calories, total protein and calcium were 
in the vegans below the norms... the vitamin B-12 intake, 
especially in women, was below standard and also the 
vitamin D intake was low... Clinical defi ciency-symptoms 
were observed in 9 of the vegans.” The study also found 
lower levels of cholesterol, basal metabolism, and body 
weight. Medical control is urged for vegan diets, since 
macrocytosis, carotenaemia and relatively high alkaline 
serum phosphatase were observed. Address: Utrecht, 
Netherlands.

722. Liener, Irvin E. 1953. Soyin, a toxic protein from 
the soybean. I. Inhibition of rat growth. J. of Nutrition 
49(3):527-39. March. [23 ref]
• Summary: “The isolation and purifi cation of a toxic protein 
from defatted soybean fl our were described in a previous 
paper (Liener and Pallansch, 1952). It is pertinent to note that 
in addition to being toxic to rats, this protein, for which the 

name ‘soyin’ is now proposed was characterized by marked 
hemagglutinating action and was devoid of either urease or 
antitryptic activity. The purpose of the present investigation 
was to ascertain by actual feeding trials with rats the extent 
to which ‘soyin’ might be responsible for the poor nutritive 
value of unheated soybean oil meal.” A footnote (p. 528) 
discusses the reasons for choosing the word “soyin” for this 
toxic plant protein that is able to agglutinate the red blood 
cells of various species of animals.
 When soyin was fed to young rats at a level of 1% in a 
diet containing autoclaved soybean protein or casein, growth 
was inhibited 26% and 18%, respectively. Crude trypsin 
was not effective in counteracting this inhibition of growth. 
The author estimates that about half the growth-inhibiting 
effect of raw soybean meal is due to its soyin content and 
the remainder to an effect which can be counteracted by 
crude trypsin. Growth impairment by soyin is attributed to a 
decrease in the quantity of food consumed.
 Note: This is the earliest document seen (Oct. 2020) that 
uses the word “soyin” to refer to proteins in soybeans called 
hemagglutinins. Address: Div. of Agricultural Biochemistry, 
Univ. of Minnesota, St. Paul.

723. Liener, Irvin E.; Wada, Shohachi. 1953. Liver xanthine 
oxidase activity in relation to availability of methionine from 
soybean protein. Proceedings of the Society for Experimental 
Biology and Medicine 82(3):484-86. March. [15 ref]
• Summary: “Summary. Xanthine oxidase activity in livers 
of rats consuming soybean protein was increased by feeding 
heat-treated soybean fl our or by adding methionine to diets 
containing the unheated fl our. Since there was no difference 
in the degree to which the methionine was absorbed, it 
was concluded that heating increased the availability of 
methionine for the synthesis of enzyme protein.”
 Therefore the reduced growth on raw soybean fl our 
was not entirely due to an impairment in the methionine 
availability. Address: Dep. of Agricultural Biochemistry, 
Univ. of Minnesota, St. Paul, Minnesota.

724. Evans, Harold J.; Nason, Alvin. 1953. Pyridine 
nucleotide-nitrate reductase from extracts of higher plants. 
Plant Physiology 28(2):233-54. April. [33 ref]
• Summary: Describes the properties of an enzyme from 
soybean leaves; it catalyzes the reduction of nitrate to nitrite 
by the oxidation of TPNH or DPNH. Evidence is presented 
that this or a similar enzyme is present in six other higher 
plant species examined. Address: McCollum-Pratt Inst., The 
Johns Hopkins Univ., Baltimore, Maryland.

725. Okazaki, Hiroshi. 1953. Properties of saccharogenic 
amylase of Aspergillus oryzae. Nippon Nogeikagaku Kaishi 
(J. of the Agricultural Chemical Society of Japan) 27(5):296. 
May. [1 ref. Eng]
• Summary: The writer has previously reported on the 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   242

© Copyright Soyinfo Center 2021

process of purifi cation and some modes of action of the 
saccharogenic amylase of Asp. oryzae. It has very different 
actions from that of barley alpha-amylase.
 This letter, a complex technical analysis, shows that the 
enzyme was found not to have the properties of the so-called 
protein; rather it may be a polypeptide which has a molecular 
weight of 7,500 to 8,000. Address: Takamine Lab., Sankyo 
Co., Ltd., Shinagawa, Tokyo, Japan.

726. Kobayashi, Setsuko; Shiseki, Kiyoshi. 1953. [The 
rise and fall of the various phosphorus compounds and 
dehydrogenase activity in the germination process]. Igaku to 
Seibutsugaku (Medicine and Biology) 27(6):229-32. June 20. 
[7 ref. Jap]
Address: 1. Agricultural Chemistry Div., Dep. of Agriculture, 
Tokyo Univ. of Agriculture.

727. Holman, Ralph T. 1953. Mode of action of lipoxidase. 
Transactions–American Association of Cereal Chemists 
11(2):135-46. June. [46 ref]
• Summary: The fi rst discovery of the action of lipoxidase 
was made in the fl our milling industry. Haas and Bohn found 
that soybeans contained a carotene-destroying enzyme that 
could be used as a bleaching agent in bread dough. Their 
discovery was patented (1934) and assigned to the J.R. Short 
Milling Co. Frey, et al. (1936) “found shortly afterward that 
the bleaching of fl our by this method resulted in the total 
destruction of the vitamin A present.” Wilbur, Hilton and 
Hauge (1935) found that when cows were fed soybeans, the 
vitamin A content of the butter produced decreased markedly. 
“In the light of more recent knowledge of the enzyme, it is 
very probable that this effect could be traced to lipoxidase 
action upon dietary fat and the consequent coupled oxidation 
of carotenoids.
 “The name lipoxidase was fi rst used in describing the 
fat oxidizing enzyme systems of soybeans by Andre and 
Hou in 1932. The connection between this enzyme system 
and the ‘carotene oxidase’ system later discovered by 
Sumner and Dounce (1939) was not at fi rst recognized... In 
1940 the identity of carotene oxidase with lipoxidase was 
established (Sumner and Sumner, 1940; Tauber 1940). The 
term carotene oxidase has been dropped, and the modern 
terminology recognizes all these enzyme systems under the 
term lipoxidase.” Address: Hormel Inst., Univ. of Minnesota, 
Austin.

728. Nakano, Masahiro; Ebine, Hideo. 1953. Baichi no 
CN hiritsu to kôji-kin no kôso. Seisan no kankei ni tsuite 
[A study on the effect of the C/N ratio in the media on the 
formation of enzymes by the mold Aspergillus oryzae]. 
Shokuryo Kenkyujo Kenkyu Hokoku (Report of the Food 
Research Institute) No. 8. p. 163-68. June. English-language 
summary p. 15. [7 ref. Jap; eng]
• Summary: “A study was made on the effect of the addition 

of varying quantities of carbohydrate to a given quantitiy 
of peptone in the artifi cial liquid media on the formation of 
amylase and protease.
 “(1) Aspergillus oryzae grew rapidly spending 
carbohydrate and peptone in the media and the mycelium 
weight reached its maximum on the 4th day. During the 
cultivation when the C/N ratio decreased the molds instantly 
produced ammonia which resulted an alkaline reaction of the 
culture media.
 “(2) The weight of the mycelium is proportional to 
the amount of carbohydrate and at the same time to the 
proteolytic activity of the mycelium. Therefore, it may be 
recommended to use media containing much carbohydrate 
for the formation of protease.
 “(3) The amylolytic activity seems to be not proportional 
to the amount of carbohydrate and the weight of formed 
mycelium.
 “The economic optimum ratio of C/N on the formation 
amylase appears to be about 1.2.” Address: Food Research 
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan.

729. Nakano, Masahiro; Ebine, Hideo. 1953. Shôyu jôzô-yo 
kôji-kin to kôso ryoku ni tsuite [On the enzymatic activity of 
the Aspergilli for shoyu manufacture]. Shokuryo Kenkyujo 
Kenkyu Hokoku (Report of the Food Research Institute) No. 
8. p. 169-72. June. English-language summary p. 16. [3 ref. 
Jap; eng]
• Summary: Molds of the genus Aspergillus which produce 
highly active protease were selected by a simple, suitable 
method as suitable for making shoyu. The optimal ratio of 
soy bean cake to wheat bran for the formation of amylase by 
the Aspergilli appears to be 1-3 to 7, and for the formation of 
protease it appears to be less.
 The optimal ratio of soybean cake to wheat bran differs 
according to the strains of Aspergilli. Asp. 0-3-6 (Aspergillus 
oryzae) produces more active amylase and protease on the 
wheat bran. Aspergillus Okazakii produces more active 
protease on the media containing more soy bean cake. 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

730. Nakano, Masahiro; Matsuura, S.; Okada, Tsuneko. 
1953. Tane kôji ni kansuru kenkyû. V. Kakuchi yori saishu 
seru kôji kinrui no kôso-ryoku ni yoru bunrui [Research 
on koji starter (tane-koji). V. On the grouping based on 
the enzymic activity of koji molds collected from various 
districts]. Shokuryo Kenkyujo Kenkyu Hokoku (Report of the 
Food Research Institute) No. 8. p. 127-54. June. English-
language summary p. 13-14. [7 ref. Jap; eng]
• Summary: “(1) Amylase and protease activities of 524 
Koji-molds, which were isolated from ‘Tane-Kooji,’ ‘Kooji’ 
or ‘Kuro-Kooji’ in Japanese, Lûchû (Okinawa) and Chinese 
districts, were estimated. The external appearance of their 
colonies–color, height and spore (conidia) production–was 
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also observed in connection with their enzymic activities.
 “(2) There were undermentioned kinds of Koji-molds 
with regard to their amylase and protease activities.
 “(2.1) Namely, some kind of both amylase and protease 
were strong, of both were weak. and that of either protease or 
amylase were strong.
 “(3) There were Koji-molds which may be classifi ed into 
two groups based upon the strength of amylase activity in 
accordance with the initial stage of saccharifi cation.
 “(4) In the group of weak amylase activity, the Koji-
molds were classifi ed into the following three groups.
 “4.1 (a) The fi rst group: increased their activity at later 
stage as same as the group of strong amylase activity.
 “4.2 (b) The second group: did not increase the activity 
at later stage and remain as weak type.
 “4.3 (c) The third group: indicated intermediate strength 
of amylase activity.
 “(5) As to the appearance of the mold colony it may be 
said as follows.
 “5.1 In the group of yellow-green and light yellow 
Koji-molds; there were many strains which showed strong 
amylase activity.
 “5.2 In the group of green and deep-green Koji-molds, 
or of low colony height, or of abundant spore production, 
there were many strains which, showed strong protease 
activity.
 “(6) There were negative or positive correlation between 
the activity of amylase and protease in some koji-molds, but 
a general conclusion could not be found about whole Koji-
molds.” Address: Food Research Inst., Shiohama 1-4-12, 
Koto-ku, Tokyo, Japan.

731. Hukinbara, Takashi; Muramatsu, Keiichiro. 1953. 
[The action of mold amylase on alcohol fermentations. 
I. The saccharogenic effect of Takadiastase and alcohol 
fermentation by the saccharifying agents of the differential 
enzymic ratios]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 27(7):398-402. July. 
[19 ref. Jap; eng]
• Summary: Alcohol yields were shown to have a higher 
correlation with maltase activity (accompanied by limited 
dextrinase activity) rather than with alpha-amylase activity. 
Address: The Scientifi c Research Inst. Ltd.

732. New York Times. 1953. Eben T. Takamine, 63, headed 
laboratory. Aug. 29.
• Summary: Eben T. Takamine, since 1930 president of the 
Takamine Laboratory in Clifton, New Jersey, and a son of 
the late Dr. Jokichi Takamine, died yesterday [Aug. 28] at 
the Passaic General Hospital [Passaic, Passaic Co., New 
Jersey]. He lived in Ridgewood, New Jersey. Almost 64 (he 
was born on Aug. 31 in Tokyo, Japan), he suffered a stroke 
on Monday.
 Brought to the United States when he was 1 year old, 

Mr. Takamine was naturalized March 20 [1953] under terms 
of the McCarran Act [of 1952]. In 1913 he was graduated 
from Yale University [New Haven, Connecticut]. The 
Takamine Laboratory makes enzymes for industry and foods.
 He was a member of the Yale Club of New York, the 
Bankers Club, and the Upper Montclair (New Jersey) 
Country Club.
 “Mr. Takamine is survived by his widow, Mrs. Catherine 
McMahon, and his mother, Mrs. Charles P. Beach.”
 Note: The “McCarran Act” or “McCarran-Walter Act” 
was offi cially known as the Immigration and Nationality Act 
of 1952. It went into effect on 24 Dec. 1952.

733. Funahashi, Saburo; Uritani, Izuko; Akazawa, T. 1953. 
[The metabolism of germinating plants. I. Evidence for the 
occurrence of coenzyme A in soybean seedlings]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 27(10):684-88. Oct. [23 ref. Jap; eng]
• Summary: A coenzyme A (CoA) preparation of 2.2 units 
per mg was isolated from soybean seedlings. Its occurrence 
in soybean seedlings may be taken as one piece of evidence 
that the TCA cycle was a major metabolic pathway in this 
plant tissue.
 Note: The TCA (tricarboxylic acid) cycle, is presently 
(Dec. 2008) best know as the “citric acid cycle,” and also 
as the “Krebs cycle.” It is a series of enzyme-catalysed 
chemical reactions of central importance in all living 
cells that use oxygen as part of cellular respiration–fi rst 
established by the seminal work of Albert Szent-Györgyi and 
Hans Krebs. Address: Dep. of Biological Chemistry, Faculty 
of Agriculture, Nagoya Univ., Nagoya, Japan.

734. Call (Paterson, New Jersey). 1953. City in Japan honors 
late Dr. Takamine. Nov. 4.
• Summary: “The City of Kanazawa, Japan, is holding 
a four-day celebration this week to honor the late Dr. 
Jokichi Takamine, the discoverer of adrenaline and founder 
of the Clifton [New Jersey] laboratory which bears his 
name.” Takamine was born in Kanazawa 100 years ago. 
Commemorative addresses will be presented by the Japanese 
minister of education, the U.S. ambassador to Japan, the 
president of Kanazawa College, and by Homer C. Fritsch, 
executive vice-president of Park [sic, Parke], Davis and 
Company, for which Dr. Takamine had been a consultant. 
Eben Takamine, Dr. Takamine’s daughter-in-law, presented 
a large portrait of the scientist. “Eben T. Takamine achieved 
in Hackensack this year a feat his renowned father had never 
accomplished. He became a naturalized American citizen 
on March 21, under the provisions of the McCarran-Walter 
Immigration Act [1952], then died August 29 at the Passaic 
General Hospital of a heart attack.”
 Dr. Jokichi Takamine “died in New York City in 1922 
after a lifetime of chemical research which included, in 1900, 
the isolation of adrenalin, a powerful heart stimulant, the 
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discovery of TakaDiastase, a starch digesting ferment. Most 
of his important work was accomplished in this country, 
but immigration laws had prevented him from becoming a 
citizen.
 “Fritsch, the Parke-Davis executive, called adrenalin 
‘one of the outstanding medical products of the age,’ and 
he pointed out his fi rm had marketed more than three 
million pounds of TakaDiastase since 1895, the equivalent 
of one-billion doses.” Fritsch, who traveled 7,000 miles to 
participate in the ceremonies, lauded Dr. Takamine for his 
“scientifi c discoveries, international trade contacts, and great 
humanitarian interests.
 “It was also pointed out at Kanazawa that Dr. Takamine 
was the donor of the famed cherry trees which bloom [each 
spring] along the Mall in Washington, DC, and a similar 
group of trees in New York City.”

735. Akasawa, Takashi; Funahashi, Saburo; Uritani, 
Ikuzo. 1953. [The metabolism of germinating plants. III. 
Coupling of transamination with tricarboxylic acid cycle in 
soybean seedlings]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 27(12):849-53. Dec. 
[18 ref. Jap; eng]
• Summary: Cytoplasmic particles isolated from soybean 
seedlings were previously shown to be active as an enzyme 
system in catalyzing the oxidation of acids in TCA cycle.
 In this paper we present evidence that respiratory 
oxidation of an acid of TCA cycle members by the cell 
fraction in the presence of an alternative amino acid–alanine, 
aspartate or glutamate–are followed by the formation of 
remaining amino acids, when supplemented with coenzyme 
concentrates. Therefore, it seems that the particles are active 
in catalyzing action for the transamination which is coupled 
with TCA cycle (from journal@rchive). Address: Lab. of 
Biochemistry, Faculty of Agriculture, Nagoya Univ., Nagoya, 
Japan.

736. Funahashi, Saburo; Akasawa, Takashi; Uritani, 
Ikuzo. 1953. [The metabolism of germinating plants. II. 
Pyruvate oxidation by the mitochondrial fraction]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 27(12):842-88. Dec. [29 ref. Jap; eng]
• Summary: Pyruvate oxidation by the mitochondrial 
fraction of soybean seedlings, including hypocotyl 
and cotyledon, was investigated in the light of recent 
understanding of the role of acyl-transferring coenzyme 
A. Address: Lab. of Biochemistry, Faculty of Agriculture, 
Nagoya Univ., Nagoya, Japan.

737. Miyake, Suguru; Shimizu, Junichi. 1953. Nattô-
kin tanpakushitsu bunkai kôso ni kansuru kenkyû. I. 
Tanpakushitsu bunkai kôso no kesshô ni tsuite [Studies on 
Bacillus natto protease. I. On crystallization of protease]. 
Hyogo Noka Daigaku Kenkyu Hokoku, Nogaku-hen (Science 

Reports of the Hyogo University of Agriculture) 1(1):11-14. 
(Chem. Abst. 49:12601). [6 ref. Jap; eng]
• Summary: “Bacillus natto Sawamura was cultured in 
defatted Soy beans residuum extract. To the cultured medium 
was added ammonium sulphate till it becomes 0.3 N. The 
precipitate thus obtained was removed by fi ltration. Then to 
the fi ltrate was added more ammonium sulphate to 0.7 N. 
The precipitate yielded was washed with the pure methanol, 
and then precipitate was extracted by 20% methanol. The 
salt was removed from the extracted solution by dialysis, 
to its solution was added acetone till it becomes 70%. And 
to its precipitate was added distilled water. Then precipitate 
changed to crystallene. Thus the authors obtained the needle 
of the Bacillus natto-protease by this experiment. It was 
dried up under the vacuum, dissolved in the distilled water 
but soon crystallines as the crystals became the square-or 
hexagonal-plate. The methods for determining protease 
activity of this crystals were tested by the digestion of its 
casein or liquefaction of its gelatin and its milk-clotting and 
the results as follows.
 “When the crystal was dissolved in water, the activity 
was for mg. N. as follows.”
 A table has 4 columns: Weight of recrystal. Milk 
clotting. Digestion of casein. Liquefaction of gelatin.
 Three images made with a microscope are shown. 
Address: Lab. of Biological Chemistry, Hyogo Univ. of 
Agriculture.

738. Miyake, Suguru; Nonoguchi, Yoshitaka. 1953. Nattô-
kin tanpakushitsu bunkai kôso ni kansuru kenkyû. II. 
Tanpakushitsu bunkai kôso no kesshô-kei no henka ni 
tsuite [Studies on Bacillus natto protease. II. On the change 
of crystal form of Bacillus natto protease]. Hyogo Noka 
Daigaku Kenkyu Hokoku, Nogaku-hen (Science Reports 
of the Hyogo University of Agriculture) 1(2):45-46. Dec. 
(Chem. Abst. 49:12601). [Jap; eng]
• Summary: “Dried substance (the needle shaped crystal) 
of the Bacillus natto protease was dissolved with distilled 
water and centrifuged. From the supernatant liquid the 
recrystallization was carried on. The square form of the 
protease thus obtained gradually changes its form to 
hexagonal. The velocity of changing its form is dependent 
upon the temperature. Higher the temperature, the period of 
remaining the square form is shorter and the time required 
to become the hexagonal form is sooner. It seems that the 
square forms of the protease crystal is unstable and likely to 
become the stable hexagonal.
 “When the recrystallization is carried on from the water 
solution feebly alkaline with ammonia (pH 7.2 to 7.4), the 
same square form is fi rst obtained, but the hexagonal one is 
somewhat different and in this case the elongated hexagonal 
form is obtained.”
 Four rectangular images taken with a microscope are 
shown. Address: Lab. of Biological Chemistry, Hyogo Univ. 
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of Agriculture.

739. Desnuelle, P.R.; Constantin, M.J. 1953. Vains efforts 
pour déceler l’existence d’une lipolyse des triglycérides au 
sein de l’oxyde d’éthyle [Unsuccessful efforts to detect the 
lipolysis of triglyceride in ethyl oxide]. Bulletin de la Societe 
de Chimie Biologique (Paris) 35(506):383-86. [7 ref. Fre]
Address: Lab. of Biological Chemistry, Faculty of Sciences, 
Marseille, France.

740. Fukuba, H. 1953. [Higher-fatty acid dehydrogenase 
in plant seeds]. Koso Kagaku Shimpojiumu (Symposia on 
Enzyme Chemistry) 8:85. [Jap]*
Address: Japan.

741. Tai, K. 1953. [Distribution of urease in plant seeds]. 
Shiga-kenritsu Nogyo Tanki Daigaku Gakujutsu Hokoku 
(Scientifi c Reports of the Shiga Agricultural College) No. 4. 
p. 57. First Series. [Jap]*

742. Fukuba, Hiroyasu; Komaru, Haruo. 1954. [Higher 
fatty acids dehydrogenase in plant seeds. I. Higher fatty 
acid dehydrogenase in green soybeans (edamamé)]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 28(1):74-78. Jan. 15. [9 ref. Jap; eng]
• Summary: An extract of green vegetable soybeans had 
the same action as the higher fatty acid dehydrogenase. 
“This dehydrogenase took only the following fatty acids 
as the substrate: myristic, palmitic, stearic, oleic, linoleic, 
and alpha-hydroxy, 12-hydroxy, 9,10-dihydroxy, and 
9,10,12-trihydroxystearic acids. The optimum pH of this 
enzyme was 6.8 and the optimum temperature was between 
35 and 40ºC.” Address: Dep. of Agricultural Chemistry, 
Faculty of Agriculture, Univ. of Tokyo [Japan].

743. Hopkins, R.H.; Jelinek, B. 1954. Mechanism of 
-amylase action. I. Multichain action on amylose. 
Biochemical Journal 56(1):136-40. Jan. [17 ref]
• Summary: Amylose, a major constituent of starch, is 
hydrolysed by Beta-amylase in stepwise fashion starting 
from the non-reducing end. The sole fi ssion products are 
maltose and continually shortened amylose chains. The 
authors wish to challenge that theory that amylase acts by a 
“single chain” mechanism. Beta-amylase was prepared from 
soya beans. It was found that this enzyme shows no decided 
preference for either long or short chains; thus, short chains 
disappeared quickly from a mixture of long- and short-
chain polysaccharides. This proved the “multichain” mode 
of attack by the enzyme. Address: Dep. of Brewing and 
Applied Biochemistry, Univ. of Birmingham, and Dep. of 
Biochemistry, Univ. of Alberta, Edmonton, Canada.

744. Glidden Company (The). 1954. Glidden: Pacemaker in 
soya research–A complete line of soya edibles (Ad). Soybean 

Digest. Feb. p. 35.
• Summary: This vertical, half-page ad lists: “Soya fl ours, 
soya grits, Soyabits, soya whipping agent and prime edible 
soya lecithin... for use in baked goods, meats, canned foods, 
confectionery goods. These products are the result of never-
ending research by the industry’s outstanding scientists.”
 An illustration shows The Glidden Company’s huge 
concrete soybean elevators. Superimposed on the left half 
of that is a research chemist, holding up a test tube, with a 
beaker on the surface in front of him. Address: Soya Products 
Div., 1825 N. Laramie Ave., Chicago 39, Illinois.

745. Tanabe, Osamu; Tonomura, Kenzo. 1954. [Studies on 
amylase formation by Aspergillus species. I. On the effect of 
C-sources on the amylase formation by Aspergillus oryzae 
557]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 28(3):227-32. March. [12 ref. 
Jap; eng]*
Address: Fermentation Research Institute, Agency of 
Industrial Science and Technology.

746. Stein, J.F.; Knodt, C.B.; Ross, E.B. 1954. Use of 
special processed soybean fl our and whey solubles in milk 
replacement formulas for dairy calves. J. of Dairy Science 
37(4):373-79. April. [8 ref]
• Summary: “Soybean fl our when fed with dried brewers’ 
yeast and whey solubles can replace dried whey, distillers’ 
dried corn solubles, blood meal, and up to a maximum of 
43% of the nonfat dry milk solids in the milk replacement 
formulas fed to calves. Increases in soybean fl our levels 
at the expense of nonfat dry milk solids of over a 43% 
substitution depressed appetite and retarded growth and 
resulted in poor physical appearance of the calves.” Address: 
Dep. of Dairy Husbandry, Pennsylvania Agric. Exp. Station, 
State College, Pennsylvania.

747. Kobayashi, Setsuko; Shiseki, Kiyoshi. 1954. [The 
histochemical studies on glycerophosphatase, RNA- and 
DNA-phosphatase in the germinating soybean]. Igaku to 
Seibutsugaku (Medicine and Biology) 31(4):215-18. May 20. 
[8 ref. Jap]
• Summary: RNA is ribonucleic acid. DNA, short for 
deoxyribonucleic acid, is the molecule that contains the 
genetic code of all living organisms. DNA is in each cell in 
the organism and tells cells what proteins to make. Mostly, 
these proteins are enzymes. DNA is inherited by children 
from their parents. This is why children share traits with 
their parents, such as skin, hair and eye color. The DNA in 
a person is a combination of the DNA from each of their 
parents. Address: 1. Dep. of Agricultural Chemistry, Faculty 
of Agriculture, Tokyo Univ. of Agriculture.

748. Evans, Harold J. 1954. Diphosphopyridine nucleotide-
nitrate reductase from soybean nodules. Plant Physiology 
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29(3):298-301. May. [10 ref]
• Summary: The soybean is the main legume species 
discussed. Nitrate reductase can be obtained from soybean 
leaves. “Summary: Cell free extracts of soybean nodules 
have been prepared which catalyze the reduction of nitrates 
to nitrites in presence of reduced diphosphopyridine 
nucleotide. The enzyme activity is strongly inhibited by 
sodium azide and cupric sulfate and weakly inhibited by 
potassium cyanide. Initial purifi cation procedures have 
resulted in a fi ve-fold increase in specifi c activity. It was 
shown that nitrate reductase is present in all of the eleven 
samples of nodules tested, from four different legume 
species. Results are discussed from the standpoint of the 
requirement of molybdenum for both nitrate reduction and 
nitrogen fi xation, and it is concluded that there is ample 
indirect evidence to consider the possibility of a role of 
nitrate reductase in nitrogen fi xation.” Address: North 
Carolina State College, Raleigh, North Carolina.

749. Stein, J.F.; Knodt, C.B. 1954. Further studies on the 
use of soybean fl our and whey solubles in milk replacement 
formulas for young dairy calves. J. of Dairy Science 
37(6):655-56. June. [21 ref]*
• Summary: This is not a full-length article. It appears in the 
section of this journal titled “Abstracts of Papers Presented 
at the Forty-Ninth Annual Meeting: Pennsylvania State 
University, State College, June 20-24, 1954.” It is Abstract P. 
26 on pages 655-56 of this journal.
 The abstract begins: “Soybean fl our and whey solubles 
when fed in a 7:1 ratio in dried processed form are more 
effective in replacing oat fl our, dextrose, and dried brewers’ 
yeast in the basic formula studied than the individual 
components per se.” Address: The Pennsylvania Univ., State 
College, Pennsylvania.

750. Hartman, L.; Shorland, F.B. 1954. Occurrence of trans-
acids in animal fats. Nature (London) 174(4421):185-86. 
July 24. [9 ref]
• Summary: The authors found a signifi cant difference in 
the trans-acid content of depot fats in ruminants (such as 
ox, sheep, and deer; 3.5 to 11.5%) as compared with non-
ruminants (such as rat, horse, pig, and rabbit; 0 to 0.9%). 
It has been suggested that the trans-acids present in animal 
depot fat may have been produced endogenously from a 
cis monoethenoid (oleic) acid by oxidases. The authors 
think that the presence of trans-acids in ruminant depot fats 
could be better explained on the basis of bacterial action 
in the rumen. The fatty acids from forage and pasture are 
hydrogenated by rumen bacteria. Address: 1-2. Fats Research 
Lab.; 3. Dominion Lab. All: Dep. of Scientifi c and Industrial 
Research, Wellington, New Zealand.

751. Funahashi, Saburo; Akazawa, Takashi. 1954. 
[Metabolism of germinating plants. IV. Enzymic synthesis 

of citric acid]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 28(7):574-77. [14 
ref. Jap; eng]
• Summary: Results indicate that citrate synthesis in mung 
bean or soy bean from pyruvate and oxalacetate should 
proceed through reaction (I) and (III). The reaction sequence 
was verifi ed and is given. Address: Lab. of Biochemistry, 
Faculty of Agriculture, Nagoya Univ., Nagoya, Japan.

752. Husemann, E.; Lindemann, E. 1954. Neuere 
Untersuchungen ueber die Substratspezifi taet von Alpha-, 
Beta-, Macerans-Amylase und Phosphorylase [Recent 
studies of the carbohydrate specifi city of alpha-, beta-, 
and macerans-amylases and phosporylase]. Staerke (Die) 
[Starch] 6(7):141-48. July. [20 ref. Ger; eng]
• Summary: A technical article followed by a short 
discussion. Soybeans are mentioned. Address: Chem. 
Institut der Univ. Freiburg and Bundesforschungsanstalt fuer 
Getreideverarbeitung Detmold.

753. Irie, Toshio. 1954. Eki kôji ni yoru shôyu jôzô ni 
kansuru kenkyû. I. Shijô-kin no ekinai baiyô ni yoru Protease 
seisan ni tsuite [Studies on brewing soy sauce by enzymes 
obtained by submerged culture of molds. I. On the protease 
production under shaking culture of molds (1)]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 28(7):550-56. July. (Chem. Abst. 50:15020). [18 
ref. Jap; eng]
• Summary: “(1) In the preliminary experiments, it was 
found that a medium containing 3% of soybean fl our and 
0.2% of glucose was favorable to the protease production 
under the shaking culture of some molds for about 3 days at 
25º or 30º.
 “(2) 22 industrial strains of the Aspergillus group were 
cultured in the condition above mentioned and their abilities 
to produce protease were determined. The highest protease 
activity of culture liquid obtained, was found to be 0.2 to 0.3 
cc titer value by the Oshima method.
 “(3) Of these 22 strains, it was tested also that which 
was suitable for soy [sauce] brewing by conventional 
‘koji’ method.” Address: Lab. of Zymology and Industrial 
Fermentation, Faculty of Agriculture, Kyushu Univ.; Nihon 
Chomiryo Brewing Co., Ltd., Koga Factory.

754. Onishi, Hiroshi. 1954. [Studies on soy yeasts. II. 
Methods for determining viable counts of yeasts in soy mash 
(1)]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 28(7):546-50. July. [10 ref. Jap; 
eng]
• Summary: This is an early study on osmophilic 
yeasts in soy sauce. The following species were tested: 
Zygosaccharomyces major, Z. soya, Z. salsus. Soy sauce 
mash is different from sake mash because of its high content 
of sodium chloride (about 18%) and its high nitrogen 
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concentration (total N of 1.0 to 1.5%). It was found that 
the viable count of yeast cells grown in soy sauce mash 
experienced a remarkable fall when ordinary media without 
sodium chloride were used for the plating. Address: Noda 
Industrial and Scientifi c Research Laboratory.

755. Ichikawa, Kunisuke. 1954. Kôso shôka ni yoru shôyu 
seizô ni kansuru kenkyû. I. Kôji-kin no junbai-yô hôhô no 
sentei [Studies on soy manufacture by enzymatic digestion. 
I. Selection of a submerged culture method suitable for soy 
bean digestion by Aspergillus]. Hakko Kogaku Zasshi (J. of 
Fermentation Technology) 32(10):379-84. English-language 
summary on p. 37 of this issue. [8 ref. Jap; eng]
• Summary: “The present studies were carried out for the 
purpose of selecting a submerged culture method suitable for 
soy manufacture under nonsalty condition which would be 
able to accelerate the soy bean digestion by the enzymes of 
Aspergillus and to attain desired ripening in a few days.
 “(1) The strain No. 8 has been selected by the shake 
culture method from 12 strains of Aspergillus.
 “(2) The use of 0.25% HCl for ‘Kumimizu’ (feed water) 
has lowered the viscosity of mash.
 “(3) Among the shake culture, aeration culture and solid 
koji process (koji process), the solid koji process was best 
suited to obtain a great proteolytic activity.
 “(4) The proteolytic activity of surface culture 
(semi-solid culture) was nearly equal to that of the solid 
koji.” Address: Dep. of Industrial Chemistry, Faculty 
of Engineering, Kyoto Univ., Kyoto, Japan (Kyoto 
Daigaku, Kôgaku-bu, Kôgyô Kagaku Kyôshitsu, Takada 
Kenkyûshitsu, Kyoto, Japan).

756. News (Paterson, New Jersey). 1954. Mrs. Takamine 
wed Thanksgiving Day. Nov. 30.
• Summary: Note: Mrs. Takamine, whose maiden name 
was Catherine McMahon, was formerly married to Eben T. 
Takamine, the son of the famous scientist Jokichi Takamine. 
Eben died of a heart attack on 29 Aug. 1953 at the Passaic 
General Hospital in New Jersey.
 Mrs. Takamine, president of Takamine Laboratories 
Inc., married Schuyler Van Renssalaer Gros, of Palo Alto, 
California on Thanksgiving Day [Nov. 25] of 1954. They 
were married in Baltimore, Maryland, and Mrs. Takamine 
was attended by her niece, Mrs. Jokichi Takamine, III, of 
New York City. The couple will reside at 537 Highland Ave., 
Ridgewood, upon their return.
 Note: Ridgewood is a town in New Jersey, located about 
10 miles northeast of Paterson.

757. Ellmore, M.F.; Shaw, J.C. 1954. The effect of feeding 
soybeans on blood plasma, carotene and vitamin A of dairy 
calves. J. of Dairy Science 37(11):1269-72. Nov. [5 ref]
• Summary: Raw soybeans are known to contain the enzyme 
lipoxidase, which oxidizes and destroys carotene. When 30% 

or more of ground raw soybeans were included in the diet 
of dairy calves, the levels of vitamin A and carotene in the 
blood plasma were markedly lowered. Although lipoxidase 
might logically be suspected as the causative agent, roasting 
the soybeans at 100ºC for 30 minutes did not prove benefi cial 
in this respect. Note: Since lipoxidase measurements were 
not made in this study, it is not known whether this amount 
of heat treatment was in fact suffi cient to inactivate the 
enzyme. Address: Dairy Dep., Maryland Agric. Exp. Station, 
College Park, Maryland.

758. Ichikawa, Kunisuke. 1954. Kôso shôka ni yoru shôyu 
seizô ni kansuru kenkyû. II. Hyômen baiyô to shintô baiyô 
ni okeru protease no seisan [Studies on soy manufacture by 
enzymatic digestion. II. Surface culture and production of 
protease by submerged culture]. Hakko Kogaku Zasshi (J. of 
Fermentation Technology) 32(12):501-06. English-language 
summary on p. 48 of this issue. [4 ref. Jap; eng]
• Summary: “(1) As the surface culture (semi-solid culture) 
means solid culture in high humidity, it is necessary to 
select the strains suitable for such condition. Of 25 strains of 
Aspergillus examined, No. 8, No. 18 and No. 21 strains have 
been selected as suitable for that purpose.
 “(2) The optimum digestion temperature was 40-45ºC in 
these strains.
 “(3) The results obtained from the experiments on 
culture condition showed that 6-7 days were required to 
utilize the raw material highly, but the digestion period had 
to be prolonged to shorten the culture period.
 “(4) The addition of wheat bran koji promoted the 
proteolytic activity of mash and the koji added would be 
utilized as the carbon source in the ripening of mash.
 “(5) Calcium carbonate did not promote the enzymatic 
digestion, and the inhibition limit of NaCl was 2.5%.
 “(6) In the production of protease by shake culture, 3% 
wheat bran medium was preferable to synthetic medium, 
but the proteolytic activity was always lower than that of 
solid culture. This fact may be easily understood, because 
protease is produced in larger quantity when sporulation 
takes place.” Address: Dep. of Industrial Chemistry, 
Faculty of Engineering, Kyoto Univ., Kyoto, Japan (Kyoto 
Daigaku, Kôgaku-bu, Kôgyô Kagaku Kyôshitsu, Takada 
Kenkyûshitsu, Kyoto, Japan).

759. Product Name:  Versa-Whip (Enzyme-Modifi ed Soy 
Proteins) [500, 510, 520, 500K, 520K, 600K, 620K].
Manufacturer’s Name:  Gunther Products.
Manufacturer’s Address:  600 E. Main St., Galesburg, 
Illinois.
Date of Introduction:  1954.
Ingredients:  500: Modifi ed soy protein; 510: Modifi ed 
soy protein, sucrose; 520: Vegetable soy protein, sodium 
hexametaphosphate, sucrose.
Wt/Vol., Packaging, Price:  100-125 lb pack.
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How Stored:  Shelf stable.
New Product–Documentation:  Gunther Products Catalog. 
1988. “These are the most versatile of our functional 
whipping and foaming agents. Extremely bland in fl avor, 
they are highly effi cient, demonstrating more than twice the 
whipping capabilities (in volume) or egg or soy albumen. 
Stable over a wide range of temperatures and pH, they 
may be processed by steam injection cooking or through 
HTST pasteurization equipment with no appreciable loss in 
aeration performance. They are suitable for use in a wide 
variety of desserts, frozen desserts, beverages, baked goods, 
marshmallows, icings, etc. to achieve aeration and/or texture 
modifi cation.”
 Talk with Janice West, Lab. manager at Gunther. 1988. 
Oct. 25. The Versa-Whip series was patented in 1954 and 
Bob Gunther thinks production started in about 1954. Versa-
Whip 500K is Gunther’s kosher product. Originally known 
as K88 and K44, it was fi rst produced in 1976. It won a new-
product award, an undated plaque, from the candy and snack 
industry magazine.
 Talk with Janice West. 1989. Sept. 7. This is Gunther’s 
most popular line. This enzyme modifi ed product is basically 
an egg replacer used in whipping applications such as 
nougats, mousses, cake mixes. Its key attribute is that it 
whips well in a system WITH fat. Mira-Foam requires a fat-
free or low fat system. Sales are booming. The company is 
30 days behind in its orders. Two factors seem to be driving 
demand: The current high price of eggs and consumer 
concerns with cholesterol. The biggest percentage growth 
has been in the kosher Versa-Whip products.

760. Vandor, Ervin; Vandorne, Szobotka Viola. 1954. 
[Examination of transaminase enzyme activity in soybeans]. 
Agrartudomanyi Egyetem Agronomiai Kar Kiadvanyai 
(Budapest, Hungary) 1(15):1-11. [20 ref. Hun; rus; ger]

761. Underkofl er, Leland A. 1954. Fungal amylolytic 
enzymes. In: L.A. Underkofl er and R.J. Hickey, eds. 1954. 
Industrial Fermentations, Vol. II. New York, NY: Chemical 
Publishing Co. vi + 578 p. See p. 97-121. Index. 22 cm. [53 
ref]
• Summary: “Enzymes may be defi ned as biocatalysts which 
bring about specifi c biochemical reactions... Enzymes are 
of special importance in the fermentation industries, since 
all fermentation processes are the result of the enzymic 
activities of microorganisms” (p. 97).
 “Takamine, in 1894, was probably the fi rst to realize 
the technical possibilities of enzymes from molds and to 
introduce such enzymes to industry.” Several fi rms are 
presently making and marketing fungal amylases, proteases, 
and pectinases. The discussion in this chapter will be 
confi ned to “fungal carbohydrases which act on starch” (p. 
98).
 Tauber (1949) listed 23 enzymes that have been 

identifi ed from the mold Aspergillus oryzae.
 At fi rst, Takamine used steamed rice as a substrate, as 
is widely done in East Asian countries. Next he tried other 
cereals, and fi nally wheat bran, which proved superior to 
other known procedures for producing fungal enzymes (p. 
101).
 “Takamine was the fi rst to use the bran process and he 
secured some 19 patents on various aspects of the production 
and use of fungal enzymes. He particularly recommended 
(1914) and patented (1913) the use of a rotating horizontal 
drum. Details of the bran and drum process are given, along 
with its advantages and disadvantages” (p. 109). Address: 
Prof. of Chemistry, Iowa State College, Ames, Iowa.

762. Freiberg, S.R.; Clark, H.E. 1955. Changes in nitrogen 
fractions and proteolytic enzymes of soybean plants 
treated with 2,4-dichlorophenoxyacetic acid [2,4-D]. Plant 
Physiology 30(1):39-46. Jan. [17 ref]
• Summary: “The pronounced effects of the growth 
regulator, 2,4-dichlorophenoxyacetic acid (2,4-D) on protein 
and other forms of nitrogen in plants have been noted by 
a considerable number of investigators.” Address: Dep. of 
Plant Physiology, New Jersey Agric. Exp. Station, New 
Brunswick, New Jersey.

763. Iguchi, Nobuyoshi. 1955. Kôji-kin ni kansuru kenkyû. 
X. Jinkô heni ni yoru kôso-ryoku no henka narabini 
kyoryoku tanpaku bunkai-kin no zôsei [Studies on Aspergilli. 
X. Changes of enzyme activities and induction of a mutant 
having higher proteolytic activity in Aspergillus sojae by 
induced mutations]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 29(1):73-78. Jan. [8 
ref. Jap; eng]
• Summary: “(1) Proteolytic, liquefying and saccharifying 
activities were tested about 202 induced mutants of 
Aspergillus sojae (mold for soy [sauce] making).
 “(2) More than 70 per cent of the mutants decreased 
enzymic activities, but some mutants which increased 
the activities were isolated. A mutant (X-816 strain) was 
obtained from normal type, which had extremely strong 
enzymic activities though it was almost the same as the 
parent strain in appearance.
 “(3) There was no relation between colony type 
and enzymic activities except that there was hardly any 
difference in enzymic activities among the mutants that 
differed the color each other, and that there were the bounds 
of possibility increasing its saccharifying power in sterile and 
fl occose types.
 “(4) Mutant strain X-816 having the highest ability of 
proteolytic activity in the mutants was not inferior to those 
groups of the natural ranking with the highest position in the 
activity.
 “(5) The strain X-816 having higher ability of 
proteolytic activity was irradiated with ultraviolet for the 
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purpose of increasing the ability. However, favourable results 
was not obtained.” Address: Noda Industrial and Scientifi c 
Research Lab., Noda, Japan.

764. Kuninaka, Akira. 1955. [Studies on the decomposition 
of nucleic acid by microorganisms. II. On the ribonucleolytic 
enzyme system of Aspergillus oryzae employed in shoyu 
manufacture]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 29(1):52-57. Jan. 
[13 ref. Jap; eng]
• Summary: Ribonucleolytic enzyme system of Aspergillus 
oryzae var. No. 13 degrades yeast ribonucleic acid (RNA) 
mainly as follows:
 A diagram shows:
 RNA + Uranium reagent leads to soluble intermediates 
(Mono- or oligo-nucleotides) with RN-depolymerase 
(thermo-stable) as a by-product. The soluble intermediates 
lead to Nucleosides + Inorganic phosphorus with RN-
phosphatase (thermo-labile) as a by-product.
 “Activity of ribonucleodepolymerase system (RN-
depolymerase) is still preserved after heating, dialysis, and 
the contact with weak basic anion exchange resin (Amberlite 
IR-4B) or Japanese acid clay, while ribonucleophosphatase 
system (RN-phosphatase) is readily inactivated by these 
treatments. Sodium fl uoride perfectly inhibits RN-
phosphatase action but hardly RN-depolymerase.
 “Thermo-stability of RN-depolymerase is recognized 
remarkably in the range of pH 5.5 to 6.5. In 0.05 N sodium 
acetate solution 94 per cent of activity is preserved after 
heating at 100ºC for 10 minutes.
 “The optimum condition for the activity of RN-
depolymerase is about 60ºC and pH 4.0.” Address: 
Microbiological Lab., Yamasa Shoyu Co. Ltd., Choshi, 
Japan.

765. Ofelt, C.W.; Smith, A.K.; Mills, J.M. 1955. Proteases of 
the soybean. Cereal Chemistry 32(1):53-63. Jan. [17 ref]
• Summary: Raw soy fl our contained three to four times the 
amount of protease as wheat fl our, but the protease values for 
heat-treated soy fl our were so low to have no effect on bread 
dough. Address: Northern Regional Research Lab., Peoria, 
Illinois.

766. Wilcke, H.L. 1955. A report on soybean oil meal–A 
primary source of amino acids. Soybean Digest. Feb. p. 20-
21.
• Summary: “Soybean oil meal oil meal as it is produced 
today is actually the ground, toasted soybean from which 
the oil has been extracted. From each bushel of soybeans 
weighing 60 pounds, approximately 11 pounds of oil and 48 
pounds of soybean oil meal are obtained. This leaves a one 
pound or 1.67 percent shrink.
 “The soybean oil meal as produced under normal 
conditions today is made up of the entire bean, minus the 

oil, but with no other additives. While the composition of 
the various strains of soybeans will vary somewhat, the 
average percent of hulls on the beans and which are included 
in the meal is only about 4 percent. No attempt is made to 
adjust protein levels and none are necessary because of the 
fairly uniform protein content when the oil is extracted to a 
given level. Actually, the composition of the solvent process 
soybean oil meal, which makes up more than 95 percent of 
the total soybean oil meal produced today, is approximately 
45 percent protein, ½ to 1.3 percent fat, and 6 percent of 
fi ber.
 “In table I we have listed the total amount of non-
roughage feeds estimated to be needed for the various classes 
of livestock in the United States during the year 1953-54. It 
will be noted in this table that swine, poultry, and dairy cattle 
consumed by far the major part of the high protein feeds.
 “It will also be noted that the ratio of high protein feeds 
to the carbohydrate carrying feed is rather low. Because of 
this it is important to utilize our supplies of oil meals in the 
most effi cient manner.
 “Actually our high protein feeds serve as a means 
of providing the amino acids lacking in the cereal grains 
consumed by our farm animals. This is the primary function 
of soybean oil meal. It is not, generally speaking, a good 
source of some of the vitamin factors which we fi nd in some 
of the animal protein supplements, but it does provide good 
quality protein.
 “In table II we have listed the lysine, tryptophane, 
and methionine content of several of the high protein 
supplements and in some of the grains. These are three of 
the essential amino acids which are most likely to be lacking 
in grain, and it will be noted that soybean oil meal is a 
relatively good source of lysine, although not as good as fi sh 
meal or meat scrap. Lysine is usually the fi rst limiting amino 
acid defi ciency in the cereal grains when they are used as 
sources of protein for young growing animals.
 “In table III we have listed the amino acid requirements 
of weaning pigs and young poultry. From this it may be seen 
that the requirements of these young animals for lysine, 
methionine, and tryptophane are higher than we would 
expect to fi nd in the grains. For that reason they must be 
supplemented with high protein supplements such as the oil 
meals and animal protein supplements.
 “Since the supply of animal protein supplements is 
defi nitely limited, it is necessary that we obtain the bulk of 
our supplementary proteins from the oil meals in order that 
grains may be used effi ciently and in order to support normal 
growth in young, growing animals.
 Processing Needed: This function cannot be 
accomplished by the ground raw soybean, but the bean 
must be processed to make it the most effective protein 
supplement. This is not due to the fat content of the bean, but 
there are several factors involved in the improvement of the 
quality of the protein supplement of the soybean by heating.
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 “First of all, there seems to be some factor in soybeans 
which functions as an inhibitor, making the lysine of the raw 
soybean unavailable to the pig and to the chick, particularly. 
Fortunately, this inhibiting factor is destroyed by heat, and 
when the soybean oil meal is toasted, this factor disappears 
and the young growing animal may utilize the protein 
satisfactorily.
 “It was the discovery that heating improved the quality 
of the protein in soybean oil meal that really accounted for 
the rapid growth of the soybean industry in this country. 
Since that discovery, the soybean industry has been working 
constantly to discover the best combination of heat, moisture, 
and time which will produce the best quality meal and at the 
same time avoid overheating in the product that is produced.
 “When soybean oil meal is overheated certain of the 
amino acids, particularly lysine and probably methionine, 
become unavailable to the young, growing animal. 
Therefore, there is an optimum method of processing, below 
which an inhibiting factor operates, and above which the 
amino acids are not available to the young, growing animal.
 “Much work has been done in attempting to devise rapid 
chemical tests which will evaluate the biological value of 
soybean oil meals. Unfortunately, no such simple test has 
been developed as of this date. One of the tests that is used 
most frequently, and which receives the most publicity, is the 
modifi ed Caskey-Knapp urease test.
 “Urease Test: In the raw soybean there is an enzyme, 
urease, which is inactivated by the application of heat. 
Therefore, a measure of the urease content of the resulting 
meal provides some measure of the heat that has been 
applied to that soybean oil meal in processing.
 “It may be seen readily that this test breaks down when 
meals are overheated because when all of the urease has 
been inactivated, obviously it can no longer serve to measure 
the amount of heat that has been applied beyond the point 
of destruction of the total amount of urease. Therefore, the 
urease test as used in plant control operations today in many 
plants is a means of measuring the degree of processing 
and evaluating the point at which the heating has been 
completed.
 “Unfortunately, there is not a high degree of correlation 
between the urease readings and the biological value of 
the soybean oil meal produced. Within limits, it serves its 
purpose but its functions are limited.
 “There is hardly any product on the market which does 
not have problems of one type or another. Every industry 
must recognize its problems and do its best to correct them. 
I feel that the soybean industry has done a very fi ne job in 
this respect. We must have continued vigilance and efforts 
to improve the product in order that we may meet the 
requirements of the vastly increased numbers of livestock 
and poultry necessary to produce the foods for our growing 
population in this country.”
 A small portrait photo shows Dr. Harold L. Wilcke.

 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the term “fi rst limiting amino 
acid” (related to protein quality) in connection with soy. 
Address: PhD, Ralston Purina Co., St. Louis, Missouri.

767. Nicholas, D.J.D.; Nason, Alvin. 1955. Role of 
molybdenum as a constituent of nitrate reductase from 
soybean leaves. Plant Physiology 30(2):135-38. March. [12 
ref]
• Summary: “Molybdenum, already established as the 
metal component of Neurospora nitrate reductase, has also 
been identifi ed as the metal of nitrate reductase of soybean 
leaves. This is supported by the proportionality between 
molybdenum content and specifi c enzyme activity, as well 
as the restoration of dialyzed enzyme specifi cally by MoO3, 
or Na2MoO4.” Address: McCollum-Pratt Inst., The Johns 
Hopkins Univ., Baltimore 18, Maryland.

768. Croston, C. Bradford; Smith, Allan K.; Cowan, J.C. 
1955. Measurement of urease activity in soybean oil meal. 
J. of the American Oil Chemists’ Society 32(5):279-82. May. 
[15 ref]
• Summary: “Moist heating is an essential part of soybean 
processing for the development of maximum nutritional 
value of the meal, but over-heating is detrimental. In order 
to obtain a highly nutritious meal for the feed industry a 
number of laboratory control tests have been developed for 
regulation of the heating operation. The most widely used 
of these tests are designed to measure the denaturation of 
protein as determined by decrease in either water-soluble 
nitrogen compounds (3) or urease activity (4, 6).” Address: 
Northern Regional Research Lab., Peoria, Illinois.

769. Diamond, Holton W. 1955. Vegetable fat whips for 
bakery and household use. Paper presented to the Institute of 
Food Technologists. 9 p. + 7 p. of descriptions of slides. June 
12.
• Summary: The term “vegetable whip fats” is used to mean 
whippable emulsions used as alternatives for whipping 
cream. “When we say that an emulsion is whippable, we 
mean that it is capable of undergoing a change in physical 
state from a liquid to a solid form by the retention of 
ingested air or other gas.” No one knows for sure why some 
emulsions are whippable and others are not.
 “In addition to fat and water, two other ingredients are 
essential in the formulation of whippable emulsions. One 
of these is a dispersant, generally a proteinaceous material 
of some kind; for example, non-fat milk solids, soy bean 
protein, gelatin, or whole egg. The other is a surface active 
material, without which the emulsion may be stable, but not 
whippable. Among the materials of this kind often used are 
mono- and diglycerides, phospholipids, sorbitan derivatives, 
and polyoxyethylene derivatives. Additional ingredients such 
as corn syrup solids, sucrose, and salt are usually added, but 
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fat, surfactant, dispersant and water are the four essential 
elements of the emulsion.”
 Pages 4-5 state: “The use of special vegetable 
shortenings which contain not only hydrogenated vegetable 
oil, but also one or more surface active materials, is quite 
common in the topping business. It is well to remember in 
this connection that if these shortenings are made for some 
other use, they may introduce variations in the properties of 
the topping emulsions. A shortening containing mono and 
diglycerides may be controlled within tolerances which are 
adequate for its use in baked goods but not for its use in 
toppings.”
 “The careful selection and formulation of the essential 
emulsion ingredients comprises the most important factor in 
the control of whippable emulsion properties.”
 Note: Diamond felt this new understanding of the 
crucial role played by mono- and diglycerides represented an 
important discovery related to non-dairy whipped toppings. 
Address: American Maize-Products Co.

770. Iguchi, Nobuyoshi; Yamamoto, Kishiro. 1955. Kôji-kin 
ni kansuru kenkyû. XII. Jinkô heni kabu X-816 to oya kabu 
no tanpaku bunkai kôso-kei ni tsuite no hikaku (2) [Studies 
on Aspergilli. XII. The comparison of the proteolytic 
enzyme system between the induced mutant X-816 and the 
parent strain (2)]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 29(6):394-99. June. 
[18 ref. Jap; eng]
• Summary: “In order to compare with the proteolytic 
system between X-ray induced mutant X-816 and its parent 
strain, hydrolysis of nine synthetic substrates by the crude 
enzyme extracts from both strains were investigated. The 
experiments were performed by the method of Grassmann-
Heyde.
 “Both enzyme extracts acted on all substrates used, 
except benzoyl-glycinamide, resulting in the same behavior 
as shown in Table 5. With the exception of the activities on 
L-leucinamide, L-leucyl-glycine and L-leucyl-diglycine, the 
activities on other substrates by mutant X-816 were always 
superior to those by the parent strain. According to these 
results, it was presumed that components of proteolytic 
system produced by mutant X-816 were not remarkably 
changed comparing with the parent strain, while enzyme 
content of the mutant surpassed to that of the parent strain 
except aminopeptidase group.” Address: Noda Industrial and 
Scientifi c Research Lab., Noda, Japan (Noda Sangyo Kagaku 
Kenkyusho).

771. Birk, Yehudith; Bondi, A. 1955. The action of 
proteolytic enzymes on protein feeds. II. Intermediary 
products precipitated by trichloroacetic acid and 
phosphotungstic acid from peptic and pancreatic digests. J. 
of the Science of Food and Agriculture (London) 6(9):549-
56. Sept. [9 ref]

• Summary: “A characteristic difference was found between 
feeds of plant and animal origin. Protein feeds of animal 
origin contained a protein fraction with 20-30 amino acid 
residues in the molecule, which dissolved in buffer solutions 
pH of about 8 and was precipitated by trichloracetic acid 
(TCA).” This fraction was not found in animal proteins; that 
might be one of the reasons for the lower nutritional value 
of plant proteins as compared with animal proteins. Address: 
Agricultural Research Station, Rehovoth, Israel.

772. Evans, H.J.; Hall, N.S. 1955. Association of 
molybdenum with nitrate reductase from soybean leaves. 
Science 122(3176):922-23. Nov. 11. [7 ref]
• Summary: “In view of the results reported here, it seems 
apparent that Mo is a constituent of the soybean leaf nitrate 
reductase. The results suggest that iron may partially replace 
Mo as a metal factor in the enzyme.” Address: Div. of 
Biological Sciences and Dep. of Agronomy, North Carolina 
Agric. Exp. Station, Raleigh.

773. Chung, T.S. 1955. [Enzymological studies on the 
fermented soybean products. I. On the protease activity of 
natto]. Bulletin of the Scientifi c Research Institute (Seoul, 
Korea) 1:19-23. [Kor]*
• Summary: Optimal pH and temperature for natto protease 
was found to be 7.0 to 8.0 and 45ºC respectively. Address: 
Section of Food and Nutrition, The Scientifi c Research 
Institute M.N.D. Korea, Seoul, Korea.

774. Chung, T.S. 1955. [Enzymological studies on the 
fermented soybean products. II. Differential inactivation of 
alpha-amylase and beta-amylase in natto and malt]. Bulletin 
of the Scientifi c Research Institute (Seoul, Korea) 1:24-30. 
[Kor]*
Address: Section of Food and Nutrition, The Scientifi c 
Research Institute M.N.D. Korea, Seoul, Korea.

775. Miyake, S.; Watanabe, K. 1955. [The studies on 
Bacillus natto protease. III. Relation between deamination 
and protease production]. Seikagaku (Biochemistry) 27:209-
11. [Jap]*

776. News (Paterson, New Jersey). 1956. Takamine Labs to 
merge with Indiana fi rm [Miles Laboratories]. Feb. 3.
• Summary: The merger of Takamine Laboratories, Inc., 
with Miles Laboratories, Inc., of Elkhart, Indiana, has been 
approved by the stockholders and will be subject to approval 
by the Board of Directors. The merger is scheduled to 
become effective on 7 March 1956.
 The Takamine Laboratories, which are located 
off Arlington Ave. in Clifton, New Jersey, is a pioneer 
commercial producer of industrial and pharmaceutical 
enzymes. The business was founded in 1898 by Dr. Jokichi 
Takamine, the discoverer of adrenaline and the fi rst to 
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enter commercial production of enzymes. The acquisition 
by Miles marks another step in the company’s program of 
diversifi cation. Miles, whose stock was recently offered to 
the public for the fi rst time, is well known as a producer of 
drugs and chemicals. Miles is the pioneer maker of citric 
acid by deep tank fermentation.
 “Takamine will become The Takamine Laboratory, 
Division of Miles Laboratories, Inc. The management of 
Miles anticipates no change in personnel or in sales or 
operation policies at Takamine, which will operate as a 
separate and independent unit of the parent company.”
 Note: The Clifton, New Jersey, city directory for 
1956 contains the following entries under Takamine: (1) 
Takamine, Katherine McMahon, Mrs. president & treasurer 
Takamine Laboratory Inc., 193 Arlington Ave. Home at 
Ridgewood [about 10 miles northeast of Paterson]. (2) 
Takamine Laboratory Inc., Mrs. Katherine McMahon 
Takamine, president & treasurer. John J. Kenneally vice-
president & comptroller. James W. Faucett vice-president. 
Ermen J. Colapietro asst. secretary. Arthur M. Wheeler asst. 
comptroller. 193 Arlington Ave.

777. Baens-Arcega, Luz; Marañon, Joaquin; Palo, Macario 
A. 1956. Proteolytic enzyme from a Philippine strain of 
Aspergillus oryzae (Ahlburg) Cohn. Philippine J. of Science 
85(2):189-201. June. [7 ref. Eng]
• Summary: Strains of the mold Aspergillus oryzæ are used 
in Japan to make shoyu, miso, mizuame [rice syrup], and 
sake, and used in the manufacture of commercial enzymes 
such as Takadiastase, Polyzyme, Digestin, Oryzyme, and 
Kasiwagidiastase.
 The authors isolated several protease-forming yellow-
green molds. By repeatedly culturing the isolates in copra 
meal and rice bran media, one was found to produce protease 
of excellent digestive potency as evaluated by the Oshima 
and Church method. Optimum temperatures for protease 
production was 27ºC in copra meal and 22 to 27ºC in rice 
bran.
 “The potency produced by the Philippine strain of A. 
oryzæ in copra meal is 3 times that of the most effi cient 
A. oryzæ and 2 times that of the Aspergillus effusus type 
cultured in wheat bran by Oshima and Church.” Address: 
Inst. of Science & Technol, Manila, Philippines.

778. Miller, G.W.; Evans, H.J. 1956. Comparison of 
certain properties of particulate cytochrome oxidase with a 
purifi ed solubilized cytochrome oxidase from soybean roots 
(Abstract). Plant Physiology 31(Suppl.):xxv.
• Summary: “The properties of cytochrome oxidase in 
particulate fractions from soybean roots have been compared 
with those of a purifi ed extract from the same source 
prepared by sodium cholate treatment, trypsin digestion 
and (NH4)2SO4 fractionation. As previously reported, the 
activity of the particulate preparation is strikingly increased 

by addition to the assay medium of certain univalent and 
divalent cation salts. It also has been reported that the 
cytochrome activity of the particulate fraction was stimulated 
by phosphate and inhibited by bicarbonate. It has been 
observed that the reaction of the particulate enzyme follows 
zero order kinetics for at least two minutes.”
 Note: On the cover of this supplement: “Proceedings of 
the Meetings. Sponsored Jointly by the American Society of 
Plant Physiologists and the Physiological Section, Botanical 
Society of America, University of Connecticut, Storrs, 
Connecticut, August 26-30, 1956.” Address: North Carolina 
State College, Raleigh, North Carolina.

779. Wallace, Joan; Clark, Harold E. 1956. Catalase and 
peroxidase activity in soybean seedlings grown at several 
iron levels with and without added cobalt (Abstract). Plant 
Physiology 31(Suppl.):vi. Aug. 30.
• Summary: “The levels of Fe and of Co in the nutrient 
solution affected catalase activity in leaves and peroxidasc 
activity in roots. Plants were grown in nutrient solution at 3 
levels of Fe (0.15, 3 and 15 ppm) with and without Co (0.3 
ppm) added, and were sampled at intervals during the fi rst 
month of growth. In the absence of Co, chlorosis appeared 
only in plants grown at the lowest Fe level. In the presence of 
Co, there was an earlier appearance of similar symptoms at 
the lowest Fe level and later at the intermediate level. At the 
lowest Fe level, catalase activity was less than at the higher 
Fe levels, and presence of Co accentuated these differences. 
Peroxidase activity of the roots was greatest with 15 ppm Fe, 
and least with 0.15 ppm Fe. The addition of Co depressed the 
activity further at the low Fe level and increased it slightly at 
15 ppm Fe.”
 Note: On the cover of this supplement: “Proceedings 
of the Plant Physiology Meetings. Sponsored Jointly by 
the American Association of Plant Physiologists and the 
Physiological Section, Botanical Society of America, Univ. 
of Connecticut, August 26-30, 1956.” Address: Rutgers 
Univ., New Brunswick, New Jersey.

780. Cheniae, G.M.; Evans, H.J. 1956. Studies on “nodule 
nitrate reductase” (Abstract). Plant Physiology 31(Suppl.):x.
• Summary: Found that soybean nodule bacteria possessed 
nitrate reductase, whereas the bacteria grown in culture did 
not unless they were grown in the presence of nitrate.
 Note: On the cover of this supplement: “Proceedings of 
the Meetings. Sponsored Jointly by the American Society of 
Plant Physiologists and the Physiological Section, Botanical 
Society of America, University of Connecticut, Storrs, 
Connecticut, August 26-30, 1956.” Address: Univ. of North 
Carolina, Raleigh, NC.

781. Smith, Allan K.; Belter, P.A.; Anderson, R.L. 1956. 
Urease activity in soybean meal products. J. of the American 
Oil Chemists’ Society 33(8):360-63. Aug. [8 ref]



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   253

© Copyright Soyinfo Center 2021

• Summary: “The processing of soybeans for oil and meal 
by solvent extraction includes the important operation of 
steaming or ‘toasting’ (1, 6) of the meal for development of 
optimum nutritional value. The toasting operation follows 
removal of the hydrocarbon solvent which usually involves 
the use of steam. Because too much moist heat is detrimental 
to the nutritive value of the protein, the time and temperature 
of toasting must be controlled within optimum limits.”
 Variety and location show variations of 20% in the 
urease of beans produced. Urease content decreased rapidly 
with increasing frost damage. Address: Northern Regional 
Research Lab., Peoria, Illinois.

782. McKinney, L.L. 1956. Progress in soybean research: 
Reports on research work on both soybean meal and oil by 
Northern Utilization Research Branch. Soybean Digest. Sept. 
p. 66, 68, 70-72. [10 ref]
• Summary: Contents: Introduction. Norelac (a new type of 
resin developed from soybean oil by Dr. J.C. Cowan, H.M. 
Teeter and others).
 Urease activity (“The urease test is used to determine 
whether the degree of toasting of soybean oil meal is 
adequate to develop its maximum nutritive value and 
whether the urease activity has been suffi ciently destroyed 
to allow the addition of urea in formulating ruminant feed.” 
Each test has both advantages and disadvantages).
 Hemagglutinating protein (For the past 3 years the 
NRRL has had a contract with the University of Minnesota 
to investigate the toxic, hemagglutinating protein found in 
raw soybean meal. The research has been conducted under 
the direction of Dr. I.E. Liener).
 Flash desolventizer (Discusses the design and purpose 
of the fl ash desolventizer, which removes most of the solvent 
from the meal, leaving a residual solvent of only 0.2 to 0.8% 
in the NRRL pilot plant).
 Market potential survey (of drying oils).
 Vinyl ethers (prepared from fatty alcohols).
 Other research. Address: Northern Utilization Research 
Branch, ARS, USDA, Peoria, Illinois.

783. Budnitskaya, E.V.; Borisova, I.G.; Pasynskii, A.G. 
1956. Effect of ionizing radiation on activity of lipoxidase of 
soybeans. Doklady Biological Sciences (English Translation 
of Doklady Akademii Nauk USSR, Biochemistry Section) 
110:603. *

784. Miyake, S.; Watanabe, K.; Yoshikawa, M.; Nonoguchi, 
Y. 1956. [The studies on Bacillus natto protease. IV. The 
effect of urea on the enzyme activities of Bacillus natto 
protease]. Seikagaku (Biochemistry) 28:527-29. [Jap]*

785. American Soybean Association. 1956. Soybean Blue 
Book. Hudson, Iowa: American Soybean Assoc. 160 p. 
Index. Advertisers’ index. 23 cm.

• Summary:  Contents: Advertisements (throughout the 
book). Index. American Soybean Association. Ontario 
Soybean Growers’ Marketing Board. National Soybean 
Processors Association. Soya Food Research Council. 
Offi cial standards for soybeans, revised effective Sept. 
1, 1955. Soy fl our standards. Steps in soybean grading. 
What farmers can do to grow soybeans that will grade 
high. Storage and different moisture levels (Safe storage 
if moisture level is below 12%; unsafe if 13% moisture 
or above). U.S. Department of Agriculture: Agricultural 
Research Service, disease research, entomological 
research, utilization research (incl. Northern Utilization 
Research Branch, Peoria, Illinois), marketing research 
(Agricultural Marketing Service), Foreign Agricultural 
Service, Commodity Stabilization Service. Terminology (for 
the soybean industry). Weights and measures. Marketing 
channels for soybeans. Soybean production, acreage and 
yield in the United States, from 1924. Value of the soybean 
crop in major producing states and total, from 1924. Soybean 
production in Canada, since 1942. Soybean utilization 
and value in Canada. World soybean production. Soybean 
production by U.S. states, since 1924 (alphabetical). 
Soybeans–Supply and distribution (USA) since 1949-50. 
Soybean oil meal production (USA), imports and exports. 
Production of protein concentrates (many animal and plant 
sources). Volume of futures trading in soybeans, meal and 
oil. U.S. soy fl our production, low fat and full fat, since 
1942-43. Production and exports of soy fl our and grits. 
Fats and oils production (all kinds). Production of soybean 
oil, since 1930. Soybean oil utilization, since 1931. Prices 
of U.S. soybeans. Prices of U.S. soybean oil meal. Prices 
of U.S. soybean oil. U.S. price support operations, since 
1932-33. Imports, exports of soybeans and oil. Exports to 
individual countries. Leading soybean varieties (northern and 
southern varieties, with description and date of release; many 
developed cooperatively with the U.S. Regional Soybean 
Laboratory). Map of the USA showing where varieties 
are best adapted. Processors [crushers] of soybeans (listed 
alphabetically by state and within each state alphabetically 
by city or town). Foreign soybean processors. Refi ners 
of soybean oil. Manufacturers and handlers of soy foods 
(alphabetical by product name: Beverages incl. soy coffee, 
breakfast foods, canners of green vegetable soybeans, 
canners of mature soybeans, cookies, crackers, toasts & 
wafers, frozen desserts, health food stores & supply houses, 
lecithin, macaroni, spaghetti & noodles, margarine, meat 
substitutes, proteins, pudding powders, salad & cooking oils, 
shortening, sausage binders, seasonings, soups, soybean oil, 
soybeans for cooking or sprouting, soy butter, soy cheese 
[tofu], soy fl our, fl akes & grits, soy fl our mixes, soy milk, 
soy sauce, vitamins, whipping agents). Manufacturers of 
industrial products employing soybeans. Services for the 
soybean industry. Equipment and supplies for the soybean 
industry. Soybean processing and oil refi ning equipment and 
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supplies. Soybean seed suppliers. Vegetable soybean seed. 
Advertisers’ index. Address: Executive offi ce: Hudson, Iowa. 
Phone: 314-432-1600.

786. Chen, Philip S.; Chen, Helen D. 1956. Tables 
(Document part). In: P.S. Chen and H.D. Chen. 1956. 
Soybeans for Health, Longevity, and Economy. South 
Lancaster, Massachusetts: The Chemical Elements. 241 p. 
[24 ref]
• Summary: Tables show: (1) Soybean production in the 
United States, 1924-1958 (p. 2). (2) Essential amino acid 
content of some foods (calculated as percent of amino acid in 
sample). Foods include: Extracted soybean oil meal, whole 
milk, whole eggs, beef loin, patent wheat fl our (p. 8). (3) 
Protein effi ciency of a number of proteins (incl. whole milk 
2.9, cottonseed fl our 2.0, peanuts 1.9, soybean fl our 1.8, 
casein 1.7, patent fl our 1.00) (p. 11). (4) Biological value of 
food proteins for human adults (incl. whole eggs 78, milk 74, 
meat 72, soy fl our 65, peanut fl our 42, white fl our 41) (p. 11). 
(5) Supplemental values of soy fl our and milk for wheat fl our 
(p. 12). (6) Nutritional quality of soy fl our and milk solids 
in bread (p. 13). (7) Fat content of several common foods 
(p. 16). (7A) Chemical composition of vegetable oils (in per 
cent) (p. 18). (8) Carbohydrate content of soybeans (Street 
& Bailey) (p. 21). (9) Caloric values of various cereals and 
legumes (p. 22). (10) Mineral content of soybeans (p. 25). 
(11) Calcium, phosphorus and iron content of soybeans (p. 
26). (12) Availability of iron in different foods (p. 27). (13) 
Availability of iron in several Hawaiian foods (p. 28). (14) 
Alkalinity of various foods (p. 29). (15) Vitamin content of 
soybeans and soybean oil meal (p. 32). (16) The vitamin 
B-1 content of some common foods (milligrams per 100 
grams) (p. 34). (17) The vitamin B-complex content of soy 
fl our as compared with wheat fl our (per 100 grams of fl our) 
(p. 35). (18) Choline content (dry weight basis) (p. 37). (19) 
Production of fats and oil in the United States in 1953 (p. 67; 
soybean oil is the leader at 2,650 million lb). (20) Physical 
and chemical characteristics of soybean oil (p. 68). (21) 
Chemical composition of soybean oil (p. 69). (22) Protein 
concentrates used for feed in the United States, 1954-1955 
preliminary (p. 83). (23) Correlation of volume of loaf and 
urease content of soy fl our used in making bread (p. 86). 
(24) Analysis of nutritive elements (p. 92). (25) Soy fl our 
standards (p. 94). (26) The growth-promoting values of the 
proteins of soybean fl our, peanut fl our, and cottonseed fl our 
and their values as supplements to the proteins of patent 
wheat fl our (p. 99). (27) Composition of soy milk and cow’s 
milk (p. 103). (28) Some precipitating agents for soy milk 
(p. 107). (29) Composition of soybean curd (p. 109). (30) 
Composition of soy bean sprouts vs. mung bean sprouts 
(p. 122). (31) Eleven varieties of edible soybeans (p. 130). 
Address: 1. Prof. of Chemistry, Atlantic Union College, 
South Lancaster, Massachusetts; 2. National Science 
Foundation Fellow, Cornell Univ.

787. Miyake, Suguru; Watanabe, Ken; Yoshikawa, 
Mitsuyoshi; Nonoguchi, Yoshitaka. 1956. Nattô-kin 
tanpakushitsu benkai kôso ni kansuru kenkyû. V. Kesshô 
protease no kôsei aminosan ni tsuite [Studies on Bacillus 
natto protease. V. The constituting amino acids of the 
crystalline protease of Bacillus natto Sawamura]. Hyogo 
Noka Daigaku Kenkyu Hokoku, Nogaku-hen (Science 
Reports of the Hyogo University of Agriculture) 2(2):116-17. 
(Chem. Abst. 51:10609). [3 ref. Jap; eng]
• Summary: “Using paper chromatography, paper 
electrophoresis and specifi c color reactions, the following 
were recognized as the constituting amino acids of the 
crystalline protease of Bacillus natto Sawamura; aspartic 
acid, glutamic acid, serine, threonine, proline, arginine, 
cystine, methionine, histidine, tyrosine, lysine, glycine, 
alanine, valine, phenylalanine, leucine and/or isoleucine, and 
tryptophane.” Address: Biochemical Lab.

788. Burt, Leland H. 1957. Now wheat has been added. 
Huron Chemist (Hercules Powder Co., Wilmington, 
Delaware) No. 29. Feb. p. 1-3.
• Summary: “The Huron Milling Company was acquired 
by Hercules Powder Company on December 3, 1956, and 
is now operating as the Huron Milling Division of Virginia 
Cellulose Department. Huron Milling employs over 500 
people and last year did a gross business of over $12 million.
 Hercules is now in the business of making products 
derived from wheat fl our. Huron Milling is located at Harbor 
Beach, Michigan, on a beautiful harbor on Lake Huron. 
Founded in 1876 as a fl our mill, Huron hired a chemist 
named Billy Rossman from Michigan State Agricultural 
College in 1896. It was probably one of the fi rst fl our 
companies that had a research laboratory and a chemist, 
and was certainly one of the earliest fl our mills to study 
the chemistry of wheat fl our. Rossman separated wheat 
fl our into starch and gluten and a thriving starch business 
resulted. Starches were developed for specialized uses. At 
fi rst the gluten, a by-product, was discarded but over the 
years it came to but over the years it came to be more a more 
important product for Huron than starch. Huron Milling was 
the fi rst American producer of MSG. Huron MSG is sold to 
leading food processors and canners as a fl avor accentuator. 
Glutamic acid is widely used for medicinal purposes. 
“Hydrolyzed gluten contains polypeptides and amino acids 
(other than glutamic), which are separated from the mixture 
and designated as Hydrolyzed Vegetable Protein (HVP). 
HVP is used in liquid sauces to season foods such as chop 
suey, gravy, and meats; it has a distinctive, meaty fl avor. 
HVP together with enzymes produces ‘Age-it’ which both 
tenderizes and improves the taste of meat.”
 “Wheat gluten, the whole protein from wheat, fi nds wide 
use in breads and cereals for increasing the protein content” 
and adding functionality in baking characteristics and 
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texture. Gluten may also help to overcome the world-wide 
protein gap.

789. Fukuba, Hiroyasu; Mitsuzawa, Tokuko. 1957. [Higher 
fatty acid dehydrogenase in plant seeds. VI. On lecithin 
dehydrogenase]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 31(3):151-53. 
March. [6 ref. Jap]
Address: Lab. of Nutrition Chemistry, Ochanomizu Univ., 
Tokyo, Japan.

790. Kretovich, V.L.; Smirnova, T.I. 1957. [Oxidation-
reduction conditions as a factor of enzymic activity of plant 
proteins]. Biokhimiya (Biochemistry, Moscow) 22(1-2):96-
103. Jan/April. See also English translation of Biokhimya 
(titled Biochemistry, by Consultants Bureau Inc., New York), 
22(1-2):96-103. [15 ref. Rus; eng]
• Summary: “Summary: In the presence of ascorbic acid, 
cysteine and glutathione, the lyophile glycinin from soya 
dissolves readily in water; edestin and gliadin from rye are 
less soluble, while zein is insoluble. Thus, the solubilizing 
action of the reducing agents depends on the molecular 
structure and composition of the protein.
 “Glycinin, dissolved under the infl uence of cysteine, 
precipitates during dialysis; cysteine does not cause an 
irreversible splitting of the protein.
 “Oxidation and reduction of glycinin at the anode or at 
the cathode also bring about the solubilization of protein.
 “The dissolution of glycinin under the infl uence of 
reduction and oxidation is accompanied by a signifi cant 
rise in its beta-amylase activity. This rise in the enzymatic 
activity of a protein may be the result either of the liberation 
of enzymes bound with the inactive protein, or the liberation 
of those functional groups of protein on which its catalytic 
activity depends.
 “Cysteine causes a sharp increase of the ability of 
protein to reduce methylene blue.
 “These fi ndings are of importance for elucidation 
of the mechanism of activation of enzymes during seed 
germination.” Address: A.N. Bach Biochemical Inst., USSR 
Academy of Sciences, Moscow.

791. Fukumoto, J.; Yamamoto, T.; Ichikawa, K. 1957. 
[Studies on bacterial proteinase. VII. Some enzymatic 
properties of proteinase secreted by several strains of 
Bacillus subtilis]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 31(5):331-338. 
May. [24 ref. Jap]
Address: Inst. of Polytechnics, Osaka City Univ.

792. Satomura, Yukio; Okada, Shigetaka; Fukumoto, Juitiro 
[Juichiro]. 1957. [Studies on bacteriolytic substances 
produced by microorganisms. I. Lysozyme-like enzyme 
accumulated in a culture fi ltrate of a Bacillus subtilis sp.]. 

Nippon Nogeikagaku Kaishi (J. of the Agricultural Chemical 
Society of Japan) 31(5):281-284. May. [22 ref. Jap]
Address: Inst. of Polytechnics, Osaka City Univ.

793. Satomura, Yukio; Okada, Shigetaka; Fukumoto, Juitiro. 
1957. [Studies on bacteriolytic substances produced by 
microorganisms. II. Cultural conditions for accumulation of 
lysozome-like enzyme produced by a B. subtilis  sp.]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 31(5):285-288. May. [4 ref. Jap]
Address: Inst. of Polytechnics, Osaka City Univ.

794. Satomura, Yukio; Okada, Shigetaka; Fukumoto, 
Juitiro. 1957. [Studies on bacteriolytic substances produced 
by microorganisms. III. Relation between formation of 
lysozome-like enzyme and lysogenicity, bacteriocinogenicity 
and anaerobic-lysis of a B. subtilis sp.]. Nippon Nogeikagaku 
Kaishi (J. of the Agricultural Chemical Society of Japan) 
31(5):289-293. May. [6 ref. Jap]
Address: Inst. of Polytechnics, Osaka City Univ.

795. Specht, Hermann. 1957. Die proteolytische Aktivitaet 
von Schimmelpilzkulturen bei der Rohstoffkonversion 
[Proteolytic activity of molds in raw material conversion]. 
Zentralblatt fuer Bakteriologie. Series 2. 110(16/20):540-47. 
July 5. [11 ref. Ger]
Address: Institut fuer Gaerungsgewerbe, Berlin, West 
Germany.

796. Kurosawa, Y. 1957. [Steroids and microbes. II. 
Infl uence of steroides on the amylase and protease formation 
by Aspergillus sp.]. Nippon Nogeikagaku Kaishi (J. of the 
Agricultural Chemical Society of Japan) 31(7):474-478. July. 
[5 ref. Jap]
Address: Tsurumi Chemical Research Inst., Tsurumi, Japan.

797. Cunningham, H.M.; Brisson, G.J. 1957. The effect of 
proteolytic enzymes on the utilization of animal and plant 
proteins by newborn pigs and the response to predigested 
protein. J. of Animal Science 16(3):568-73. Aug. [7 ref]
• Summary: The researchers were unable to obtain any 
improvement in performance when proteolytic enzyme 
preparations were added to rations containing soybean 
protein. Address: Canada Dep. of Agriculture.

798. Banerjee, Somir. 1957. Catalase activity in soybeans 
grown at various concentrations of iron. J. of the Indian 
Society of Soil Science 5(3):169-72. Sept. [5 ref]
• Summary: “It is known that iron functions in certain 
enzyme systems of plants, notably in the oxidase system. In 
catalase, iron as porphyrin forms the prosthetic group of the 
enzyme. Therefore, if the quantity of iron available to the 
plant becomes limiting, the extent of the defi ciency will be 
evident in the decreased activity of the enzyme.” Address: 
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Univ. of Wisconsin, Madison, Wisconsin.

799. Yamamoto, Kisirô. 1957. Studies on koji. II. Effects 
of some conditions of medium on the production of mold 
protease. Bulletin of the Agricultural Chemical Society of 
Japan 21(5):313-18. Sept. [22 ref. Eng]
• Summary: “The medium of initial pH of 7-8, initial 
moisture content of 50 per cent, high C/N [carbon to 
nitrogen] ratio,” and of rice bran or copra meal, each had a 
favorable infl uence on protease production. Address: Noda 
Inst. for Scientifi c Research, Noda, Japan.

800. Yamamoto, Kisirô. 1957. Studies on koji. III. Effects 
of cultural temperature on the production of mold protease. 
Bulletin of the Agricultural Chemical Society of Japan 
21(5):319-24. Sept. [9 ref. Eng]
• Summary: In the preparation of koji from various raw 
materials, it was recognized that the lower the incubation 
temperature, the more the three kinds of protease are 
produced by Aspergillus soyae KS. The practical lower limit 
of temperature was about 12ºC. Address: Noda Inst. for 
Scientifi c Research.

801. Hennig, H. 1957. Die Sojabohne: Chemie und 
technische Verwendung [The soybean: Chemistry and 
technical utilization]. Chemiker-Zeitung 81(19):639-42. Oct. 
5. [28 ref. Ger]
• Summary: Contents: Introduction. Chemical composition 
of the soybean: Glycinin–the soya protein, soybean oil, soya 
phosphatide, carbohydrate, vitamins, enzymes, stearines. 
The soybean as a food. The soybean as a raw material: Use 
of soya oil, obtaining and use of soya protein, use of soya 
phosphatides. Tables show: 2. Amino acid content of glycinin 
and casein. 3. Fatty acids in various oils: Soya, linseed, olive, 
peanut. Address: Haltern, Westfallen (Westphalia), West 
Germany.

802. Cheniae, George M.; Evans, Harold J. 1957. On 
the relation between nitrogen fi xation and nodule nitrate 
reductase of soybean root nodules. Biochimica et Biophysica 
Acta 26(3):654-55. Dec. [7 ref]
• Summary: “It has been reported (Evans 1954, p. 298) that 
Rhizobium cells from nodules of certain legumes contain 
a nitrate reductase. There has been no evidence, however, 
to indicate whether or not this enzyme is physiologically 
important in the nitrogen-fi xing process.”
 “From the above results, it seems clear that nodule 
nitrate reductase activity is positively correlated with 
nitrogen fi xation capacity.” Address: North Carolina State 
College, School o/Agriculture, Raleigh, North Carolina.

803. Chung, T.S.; Kim, C.J.; Hwang, K.S. 1957. 
[Enzymological studies of the fermented soybean products. 
IV. Amino acid composition of natto proteins]. Seoul, Korea. 

[Kor]*
• Summary: Mimeographed. Address: The Scientifi c 
Research Institute M.N.D. Korea, Seoul, Korea.

804. Hahn, Y.S.; Park, B.D. 1957. [Studies on the 
manufacture of soy sauce. I. On Aspergillus oryzae in 
Korean bean meju and wine kokja mould cultured with 
wheat bran]. Report of the National Industrial Research 
Institute (Seoul, Korea) 7:51-55. [Kor]*
• Summary: Two kinds of Aspergillus oryzae were isolated 
from Korean soybean meju and wine kokja. Microscopic and 
physiological characteristics were investigated. Five kinds 
of powerful amylolytic moulds and four kinds of powerful 
proteolytic moulds were isolated.
 Note: This is the earliest document seen (Oct. 2021) 
with the word “meju” in the title or in the document. 
Address: National Industrial Research Institute, Seoul, 
Korea.

805. Shuzui, K.; Sakamoto, M.; Tajima, O.; Kojima, Y. 
1957. Gôsei seishu no kômi zôkyô ni kansuru kenkyû. IV. 
Seisei dasshi daizu to kôso-zai or riyô shita gôsei seishu 
ni tsuite [Studies for increasing the fl avor and aroma 
artifi cial sake. IV. Artifi cial sake brewed by utilizing refi ned 
defatted soybean meal and taka-diastase]. Kagaku Kenkyujo 
Hokoku (Reports of the Scientifi c Research Institute, Tokyo) 
33(6):353-58. [2 ref. Jap]

806. Product Name:  Diasoy (Enzyme-Active Full-Fat Soya 
Flour).
Manufacturer’s Name:  Soya Foods Ltd.
Manufacturer’s Address:  30-34 Mincing Lane, London, 
E.C.3, England.  Phone: MAN 9052/3.
Date of Introduction:  1957.
How Stored:  Shelf stable.
New Product–Documentation:  Ad in Baker’s Review. 
1957. Feb. 15. p. 284 (264?). “The Quality Twins”–pictures 
of helpfulness. Soyolk and Diasoy. Made by Soya Foods 
Ltd., 30-34 Mincing Lane, London, E.C.3. “I’m Diasoy–the 
enzyme-active, full fat Soya Flour. I make better bread with 
improved yield, volume, crumb colour and texture. People 
say that I’m the Natural Bread Improver and a First Class 
Bleaching Agent that shows the greatest profi t margins. Try 
me.”

807. Deuel, Harry J., Jr. 1957. The lipids: Their chemistry 
and biochemistry. Vol. III: Biochemistry. Biosynthesis, 
oxidation, metabolism, and nutritional value. New York, NY: 
Interscience Publishers, Inc. xxxvi + 1065 p. Author index in 
Vol. III. Subject index. 24 cm. [500+* ref]
• Summary: An excellent review of the early literature. 
Soybean oil is discussed as follows: Lipoxidase (erroneously 
considered to be carotene oxidase) in soybeans (p. 110-
14, including properties, isolation, activator of). Soybean 
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phosphatides–fat emulsion stabilizer (p. 205-06, incl. 
“Asolectin–a pure soya phosphatide”). The effect of soy 
sterols on biosynthesis of cholesterol (p. 393; they prevent 
the accumulation of cholesterol in the liver and tissues 
primarily by blocking cholesterol absorption in the intestines. 
But this does not alter the rate of cholesterol synthesis in 
the tissues). Plasma carotenes (p. 448-49; they decrease in 
cows when ground soybeans are added to the diet in the 
amount of 30%). Tocopherols (Vitamins E) in (p. 690-91; a 
table {p. 690} shows the vitamin E content of 26 vegetable 
oils; the richest sources are wheat bran oil 320, barley oil 
238, soybean phosphatides 200, wheat germ oil 140-550, 
carrot oil 162, soybean oil 92-280. The various tocopherols 
include alpha, beta, gamma, delta, epsilon. Delta tocopherol 
is present chiefl y in soybean oil). Vitamin K in (p. 754). 
Essential fatty acids in 23 vegetable fats (p. 827; table incl. 
content of linoleic, linolenic, and total essential fatty acids. 
Fats include hempseed, peanut, sesame, soybean, sunfl ower). 
Tocopherol content of 23 vegetable oils and 4 hydrogenated 
vegetable shortenings (p. 901, table. Vegetable oils include 
Mazola corn, Wesson cottonseed, peanut, sesame, soybean 
{refi ned and unrefi ned} and wheat germ. Shortenings incl. 
Crisco, Primex, and Sweetex. Those with the highest total 
tocopherol content are: wheat germ 520, European corn 
250, soybean 168, soybean refi ned 140). Nutritional value 
(p. 911, 913, 917). Effect of rancidity (p. 922). Address: 
Dean, Graduate School and Prof. of Biochemistry, Univ. of 
Southern California, Los Angeles.

808. Kumar, K.S.V. Sampath; Sundararajan, T.A.; 
Sarma, P.S. 1957. Dephosphorylation of casein by plant 
phosphatases. Enzymologia 18:228-33. [13 ref. Eng; ger]
• Summary: Soybean and ground-nut seeds were found to 
contain a phosphatase enzyme capable of dephosphorylating 
casein. Address: Univ. Biochem. Lab., Madras-25, India.

809. Lyman, Richard Lee. 1957. The response of pancreatic 
enzyme secretion by rats fed raw soybean diets. PhD thesis, 
Iowa State University. In: Index to American Doctoral 
Dissertations (1956-67), 1957. *
Address: Iowa State Univ., Ames, Iowa.

810. Brown, L.R.; Potts, T.J. 1958. Urease activity in 
soybean products. Cereal Science Today 3(1):15-16. Jan. [3 
ref]
• Summary: Soybeans contain the heat-labile enzyme 
urease. Urease activity is used as a measure of the degree of 
heat treatment the soybean protein has received. Address: 
Co-chairmen, Joint Committee on Soybean Products of the 
AACC and AOCS.

811. Miller, Gene W.; Evans, H.J.; Sisler, E. 1958. The 
properties of cytochrome oxidase in cholate extracts from 
soybean roots. Plant Physiology 33(2):124-31. March. [21 

ref]
• Summary: “Cytochrome oxidase preparations have been 
obtained from many different organisms including higher 
plants (1, 4, 21). Since cytochrome oxidase is fi rmly bound 
to the particulate material, fractionation and purifi cation by 
usual techniques has not been possible. Surface active agents 
including sodium cholate or sodium deoxycholate have 
been shown to disperse particulate cytochrome oxidase from 
heart muscle resulting in a clear extract. Some purifi cation 
from this material has been obtained (3, 19, 20). Smith (16) 
reported a 20-fold purifi cation of cytochrome oxidase from 
a heart muscle extract by use of sodium cholate treatment, 
trypsin digestion and then fractionation by ammonium 
sulfate. No information has been found in the published 
literature concerning the purifi cation of cytochrome oxidase 
from higher plant sources.” Address: North Carolina State 
College, Raleigh, North Carolina.

812. Mogi, Kôya. 1958. Ekitai kôji-hô ni yoru shôyu 
no seizô ni kansuru kenkyû. I. Teki-sei koji-kin kabu no 
sentaku [Studies on soy-sauce production by submerged 
culture. I. Selection of suitable strains for the production of 
protease in submerged culture]. Hakko Kogaku Zasshi (J. 
of Fermentation Technology) 36(3):87-90. March. English 
summary on p. 9 of this issue. [12 ref. Jap; eng]
• Summary: “In order to select mold strains suitable to 
protease production in submerged culture, forty-three strains 
belonging to the Asp. oryzae type were tested for their 
proteolytic enzyme systems. Three strains of Asp. oryzae var. 
microsporus, i.e., R96V, R28II and R58II, were found to be 
intensely active protease producers, and in the submerged 
culture, they were superior to the other Aspergilli used for 
soy-sauce brewing, including strain A 1-5 and Asp. oniki, 
which are hitherto known as the most powerful strains in 
their protease.
 “The strains which produce a large amount of protease 
in wheat bran Koji are not always active under submerged 
conditions.
 “In shaking culture, the strains selected by this study 
produce protease much more than in surface culture with 
sporulation. Thus it suggests the possibility of using the 
above-mentioned strains for the protease production in 
submerged culture without sporulation.” Address: Tokyo 
Daigaku Nôgaku-bu, Nogei Kagaku-ka, Japan (Dep. of 
Agricultural Chemistry, Faculty of Agriculture, Tokyo 
Univ.).

813. Mogi, Kôya. 1958. Ekitai kôji-hô ni yoru shôyu no 
seizô ni kansuru kenkyû. II. Koji-kin puroteaze seisan-yo 
ekitai baiyochi no sentaku [Studies on soy-sauce production 
by submerged culture. II. Selection of suitable media for the 
production of protease in submerged culture]. Hakko Kogaku 
Zasshi (J. of Fermentation Technology) 36(3):91-95. March. 
English summary on p. 9 of this issue. [7 ref. Jap; eng]
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• Summary: “To select suitable media for the protease 
production in submerged culture, twenty-eight natural 
media consisting of wheat bran, soybean meal and tap water 
were used for test on shaking culture of Asp. oryzae var. 
microsporus R96V selected in the preceding study.
 “Addition of calcium carbonate (0.5%) to those media 
did not always increase the protease yield. The protease 
production attained its maximum when the media contained 
2% wheat bran and 0.5% soybean meal.
 “In these experiments, defi nite relations between the 
C:N ratio and the protease yield were not recognized.
 “The protease production by submerged culture in jar-
fermenter under aeration and agitation was not inferior to 
that by shaking culture.” Address: Tokyo Daigaku Nôgaku-
bu, Nogei Kagaku-ka, Japan (Dep. of Agricultural Chemistry, 
Faculty of Agriculture, Tokyo Univ).

814. Diamond, Holton W. 1958. Re: Update on his life and 
work. Letter to Dr. O.F. Boyd, Prof. of Chemistry, Emeritus, 
Wilmington College, Wilmington, Ohio, April 15. 2 p. 
Typed, without signature (carbon copy).
• Summary: Prof. Boyd apparently taught Rex Diamond 
chemistry at Wilmington College in Wilmington, Ohio. 
“Following my graduation in 1936, I roved among a number 
of jobs and activities, never quite satisfi ed. This orientation 
period included a term in the Methodist ministry, at Drew 
University Graduate School of Theology. You may recall 
my interest in YMCA and Gospel Team Work while I was a 
student at Wilmington College.”
 “During 1942, while working in Detroit [Michigan], 
I enrolled in night school at Wayne State University [in 
Detroit], taking courses, among others, in Advanced Organic 
and High Polymers. From the University I obtained a 
position in the Research Department of the Ford Motor 
Company, in the synthetic rubber development department, 
supervising a project group on butadiene synthesis. When 
the entire synthetic rubber research program at Ford was 
abandoned, I was given a choice of three other jobs in the 
Company’s technical organizations, and chose to go to the 
George Washington Carver Laboratory in Dearborn, where 
I became acquainted with soy bean foods and the late Henry 
Ford, who maintained the laboratory as a sort of personal 
hobby, offi cially as a memorial to his good friend, Dr. 
Carver. Mr. Ford spent a great deal of time at the laboratory, 
usually dropping in two or three times a week to visit, and 
often spending the entire day with us. Working for him and 
sharing his ideas, as you can imagine, was a stimulating and 
interesting experience.
 “I also became acquainted at the George Washington 
Carver Laboratory with a girl whom I interviewed for a job 
in the laboratory, Florence Barbier, a graduate of Stephens 
College, and with whom I have since become much better 
acquainted. Before we were married, she washed the dishes 
for me.

 “I have been interested in soy foods, particularly ‘soy 
cream’, and the phenomenon involved in the ‘whipping’ or 
phase-reversal, of such emulsions, for the past fi fteen years.
 “Rich Products Corporation is America’s oldest and 
largest manufacturer of frozen whippable emulsions, and 
the oldest specialty packer in the entire frozen food industry. 
We carry inventories in over one hundred public warehouses 
across the country, and number the world’s largest users 
among our customers. We manufacture a variety of these 
emulsions, some for fountain use, some for household use, 
and others for bakery applications. Most people are a little 
surprised to learn of the large quantities of these materials 
used; as for example, a customer of ours in New England 
whips 700 to 1000 gallons of our emulsion per day, to cover 
the tops of ‘soft’ pies, chocolate, coconut cream, and the 
like. I have enjoyed very much being associated with such a 
new and growing technology, and being a part of a dynamic 
and thriving business. In January of this year I was elected 
to the Board of Directors of Rich Products Corporation, and 
appointed a vice-president.
 “We have no children, and Flo and I are conveniently 
cliff dwellers at the address shown above, on the top fl oor 
of Buffalo’s tallest apartment building.” Address: 800 West 
Ferry St., Buffalo, New York.

815. Blain, J.A.; Todd, J.P. 1958. Lipoxidase activity by cup-
plate techniques. J. of the Science of Food and Agriculture 
(London) 9(4):235-41. April. [12 ref]
• Summary: Conditions for the assay of soya lipoxidase 
by cup-plate techniques were examined using a linoleate-
carotenoid system. Address: Dep. of Food Science, The 
Royal College of Science and Technology, Glasgow 
[Scotland].

816. Mogi, Kôya. 1958. Ekitai kôji-hô ni yoru shôyu no seizô 
ni kansuru kenkyû. III. Ekitai kôji ni yoru mushi-ni daizu no 
kosoku-teki bunkai (1) [Studies on soy-sauce production by 
submerged culture. III. Enzymic decomposition of steamed 
soybeans by submerged koji (1)]. Hakko Kogaku Zasshi (J. 
of Fermentation Technology) 36(4):125-28. April. English-
language summary on p. 13 of this issue. [2 ref. Jap; eng]
• Summary: “In the enzymic decomposition of cooked 
soybean by submerged Koji in the absence of sodium 
chloride, soluble nitrogen and amino-nitrogen were produced 
in ten days as much as those in ordinarily brewed soy-sauce, 
i.e., 1.4 g/100cc soluble nitrogen, 0.55 g/100cc amino-
nitrogen. However, the fl avor was undesirably affected by 
the increase of ammonia in consequence of mold growth in 
the mash, and it was necessary to inhibit the growth of molds 
throughout the whole course of the enzymic digestion.
 “Addition of sodium chloride is not suitable for this 
purpose, because the enzymic digestion is considerably 
inhibited by such a concentration of sodium chloride as to 
restrain the growth of molds.” Address: Dep. of Agricultural 
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Chemistry, Faculty of Agriculture, Tokyo Univ., Japan 
(Tokyo Daigaku Nôgaku-bu, Nogei Kagaku-ka, Japan).

817. Mogi, Kôya. 1958. Ekitai kôji-hô ni yoru shôyu no seizô 
ni kansuru kenkyû. III. Ekitai kôji ni yoru mushi-ni daizu no 
kosoku-teki bunkai (2) [Studies on soy-sauce production by 
submerged culture. IV. Enzymic decomposition of steamed 
soybeans by submerged koji (2)]. Hakko Kogaku Zasshi (J. 
of Fermentation Technology) 36(4):128-31. April. English-
language summary on p. 13 of this issue. [5 ref. Jap; eng]
• Summary: “Suitable conditions for the enzymic 
decomposition of cooked soybean are described.
 “By the enzymic decomposition in the absence of 
sodium chloride at 43ºC soluble nitrogen and amino-nitrogen 
were produced in ten days as much as those in ordinarily 
brewed soy-sauce, and ammonium-nitrogen was only a little. 
The soybean mash decomposed in this way by submerged 
Koji was mixed with a proper quantity of sodium chloride 
(common salt) and a small quantity of ordinarily brewed 
soy-mash. After a few months, the mash matured, and it was 
similar to the ordinarily brewed one in the fl avor and the 
chemical composition.” Address: Tokyo Daigaku Nôgaku-
bu, Nogei Kagaku-ka, Japan (Dep. of Agricultural Chemistry, 
Faculty of Agriculture, Tokyo Univ).

818. Watanabe, Ken; Yoshikawa, Mitsuyoshi; Nonoguchi, 
Yoshitaka; Kondo, Seigo. 1958. [Studies on Bacillus natto 
protease. VI. Crystallization of an inhibitor of Bacillus natto 
protease present in potato]. Nippon Nogeikagaku Kaishi (J. 
of the Agricultural Chemical Society of Japan) 32(4):260-62. 
April. [15 ref. Jap]
Address: Biochemical Lab., Hyogo Univ. of Agriculture, 
Hyogo-ken, Japan.

819. Learmonth, E.M. 1958. The infl uence of soya fl our 
on bread doughs. III. The distribution of the papain-
inhibiting factor in soya-beans. J. of the Science of Food and 
Agriculture (London) 9(5):269-73. May. [13 ref]
• Summary: The papain-inhibiting factor of soya is 
concentrated almost entirely in the germ (hypocotyl). 
Address: British Soya Products Ltd., 150/152 Fenchurch St., 
London E.C. 3, England.

820. Bunditskaia, E.V.; Borisova, I.G.; Pasynskii, A.G. 1958. 
The action of ionizing radiation upon lipoxidase activity 
in various types of germinating plants. Doklady Biological 
Sciences (English Translation of Doklady Akademii Nauk 
USSR, Biochemistry Section) 120(1-6):93-96. May/June. [23 
ref. Eng]
• Summary: Sprouts of the following plants were irradiated: 
Primorskaia soy beans, Pobeditel peas, Latvian and 
Nemchinov beans, Moscow wheat, and dent corn. They 
irradiated 10-to-14-day-old sprouts raised on water cultures 
under laboratory conditions, or raised in the hothouse. 

“Lipoxidase activity of the leaves of the irradiated plants 
was determined at 2-4, 24, and 48 hours after irradiation. An 
aqueous extract of leaf lipoxidase was obtained...”
 Irradiation led to increased lipoxidase activity.
 The article concludes: “In view of the considerable 
physiological activity and toxic properties of the peroxides of 
unsaturated fatty acids, the study of the conditions for their 
formation has great interest.” Address: A.N. Bakh Inst. of 
Biochemistry, Academy of Sciences, USSR.

821. Chemical and Engineering News. 1958. Chemurgy to 
transfer. 36(32):31. Aug. 11.
• Summary: Central Soya will acquire the chemurgy 
division of The Glidden Co. “Glidden and Central Soya 
have completed an agreement that will transfer Glidden’s 
Chemurgy Division to the Fort Wayne soybean processing 
fi rm. The transfer becomes effective Sept. 1. Central will 
buy Chemurgy’s inventories and supplies and enter into a 
three year lease, with option to purchase, of the division’s 
production and grain storage facilities.”

822. Fries, G.F.; Lassiter, C.A.; Huffman, C.F. 1958. Effect 
of enzyme supplementation of milk replacers on the growth 
of calves. J. of Dairy Science 41(8):1081-87. Aug. [21 ref]
• Summary: “Two experiments were carried out to determine 
the effect of supplementing milk replacers with enzymes.” 
“In previous investigations, milk replacers consisting 
largely of vegetable products did not support satisfactory 
growth until calves were about 25 days of age.” In the fi rst 
experiment, a vegetable milk replacer was predigested with 
various enzymes. Table 2 (p. 1082) gives the composition 
of three different milk replacers. Soybean fl our is a major 
ingredient in the fi rst two, and is the leading ingredient in 
No. 2. Other major ingredients are “fi ne ground corn” and 
“dried skimmilk.” The use of the enzyme papain in the 1st 
experiment, and of the enzyme pepsin in the 2nd experiment 
each produced deleterious effects. Address: Dep. of Dairy, 
Michigan State Univ., East Lansing.

823. Product Name:  Do-Soy (Enzyme-Active Full-Fat 
Soya Flour).
Manufacturer’s Name:  British Arkady Co. Ltd., Arkady 
Soya Mills.
Manufacturer’s Address:  Old Trafford, Manchester 16, 
England.
Date of Introduction:  1958 September.
Ingredients:  Soybeans.
Wt/Vol., Packaging, Price:  25 kg multi-ply sacks with a 
protective moisture-proof layer.
How Stored:  Shelf stable.
New Product–Documentation:  Dawes, R. 1958. “Why 
not use soya fl our in breadmaking?” Arkady Review 
(Manchester, England) 35(3):45-46. Sept. Discusses the 
benefi ts of “Do-Soy” at length.
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824. Masui, Masamiki; Hara, Masami; Hiramatsu, Takashi. 
1958. Depolymerization of deoxyribonucleic acid by the 
juice of soy-bean sprouts. Biochimica et Biophysica Acta 
30(1):215-17. Oct. [6 ref]
• Summary: The enzyme deoxyribonuclease, with 
remarkable activity, was found in the juice of soy-bean 
sprouts and in the juice of the sprouts of Phaseolus radiatus 
var. typicus. Address: Dep. of Bacteriology, Osaka City Univ. 
Medical School, Osaka, Japan.

825. Mogi, Masatoshi. 1958. [Shoyu, a Japanese sauce]. 
Japanese Patent 10,199. Nov. 25. (Chem. Abst. 53:4650a). 
[Jap]*
• Summary: Koji is prepared from 550 gm soybeans, 129 gm 
wheat, and 66 gm soy wheat. Then 660 cc of 7.5% sodium 
chloride solution is added, and the mixture is inoculated with 
the enzyme glutaminase obtained from the natto bacterium, 
Bacillus subtilis. After 7 days, sodium chloride is added to 
18% concentration. The mixture is kept at 30ºC for 3 months 
to give shoyu containing 23.5 mg/cc glutamic acid. Address: 
Noda, Japan.

826. Hercules Mixer (Hercules Powder Co., Wilmington, 
Delaware). 1958. Come in for a visit with Herculites at 
Harbor Beach plant. Part II. 40(10):14-23. Nov.
• Summary: Harbor Beach is in Michigan. Flowcharts show 
how each Huron Milling product is made. From wheat 
protein is made vital gluten and Vicrum. Devital gluten is 
digested in an acidic solution, fi ltered, decolorized, and 
crystallized. From glutamic acid is made MSG. From the 
rest of the crystallized substance is made HVP liquid, which 
ends up as HVP pastes (Dee-S, Luxor, Jarvis), blended 
“with enzyme” to make Age-It, used in sauces (Prozate, 
E-610, L-625), or spray dried to make HVP powders (5-SD 
Seasoning, HVP-A). From the wheat starch are made laundry 
starches, edible wheat starches, Starbake, etc.

827. Koch, Robert B.; Stern, B.; Ferrari, C.G. 1958. Linoleic 
acid and trilinolein as substrates for soybean lipoxidase(s). 
Archives of Biochemistry and Biophysics 78(1):165-79. Nov. 
[12 ref]
• Summary: Defatted soy fl our was separated into two 
fractions containing highly active lipoxidase enzymes. The 
evidence presented indicates strongly that each fraction 
contains a different type of lipoxidase enzyme with different 
fat-peroxidizing characteristics. These fractions differ in 
solubility, substrate specifi city, optimum pH, and reaction 
rates. One lipoxidase is active on triglycerides and the other 
on fatty acids.
 One of the two enzymes was extremely active within 
fairly narrow pH limits and had a high degree of substrate 
specifi city. This enzymes uses linoleic acid as its substrate; 
it was shown to be inactive on oleic acid. The authors 

suggested the name “fatty acid” or “linoleic acid” lipoxidase 
for this enzyme. The second enzyme, though obtained from 
the same soybean extract, was less active, showed less 
substrate specifi city, but was active over a broader pH range. 
“This preparation may contain more than one enzyme of 
the same type, namely, enzymes having greater activity on 
trilinolein than on linoleic acid. A suggested name for this 
type of enzyme is “triglyceride” lipoxidase, since it was 
found to be very active on natural oils (as cottonseed, corn, 
etc.) as well as on trilinolein.” Address: Research Lab., J.R. 
Short Milling Co., Chicago, Illinois. Present address of R.B. 
Koch: Chemistry and Microbiology Branch, Quartermaster 
Food and Container Inst. for the Armed Forces, Chicago, 
Illinois.

828. Sakaguchi, Kenji. 1958. Studies on the activities of 
bacteria in soy sauce brewing. II. The proteinases and 
the existence of Bacilli spores in the soy mash (moromi). 
Bulletin of the Agricultural Chemical Society of Japan 
22(6):345-52. Nov. Bound in the back of Nippon Nogei 
Kagaku Kaishi (J. of the Agricultural Chemical Society of 
Japan). [22 ref. Eng]
• Summary: The activity of proteinases [enzymes that break 
down / hydrolyze protein] in soy mash [moromi] juice was 
measured. “Compared to proteinases of purely cultured soy 
koji digest which consisted of only Aspergillus proteinases, 
no difference was observed with the proteinases of usual 
soy mash through the studies of pH-proteinase activity 
curves, the inhibition test, and inactivation by acid and alkali 
treatment. It is supposed, therefore, that the proteinases in 
soy mash are mostly of Aspergillus origin.”
 Very few Bacilli vegetative cells were found in the 
soy mash. Therefore the researcher “assumed that Bacilli 
mainly grow in the koji and survive in the soy mash mostly 
in the form of spores. This work also suggested that the 
so-called ‘Aspergillus alkaline proteinase’ consists of two 
distinct proteinases, and further the existence of an inhibitor 
which only acts at pH 8.” Address: Noda Inst. for Scientifi c 
Research, Noda City, Chiba prefecture, Japan.

829. Bronisz, H.; Arbatowska, M.; Leszczynska, H. 1958. 
[Activity of lipoxidase and lipase in oil seeds and oil cakes]. 
Roczniki Panstwowego Zakladu Higieny (Annals of the 
Polish Institute of Hygiene) 9:29. [Pol]*

830. Chung, T.S.; Kim, C.J.; Whang, K.S. 1958. 
[Enzymological studies of the fermented soybean products. 
IV. Amino acid composition of natto proteins]. Kwayon 
Huibo (Bulletin of the Scientifi c Research Institute, Korea) 
3(1):83-87. [Kor]*

831. Chung, T.S.; Kim, C.J.; Yoon, D.S. 1958. 
[Enzymological studies of the fermented soybean products. 
III. Isolation of B. natto and their classifi cation]. Kwayon 
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Huibo (Bulletin of the Scientifi c Research Institute, Korea) 
3(1):75-82. [Kor]*

832. Hahn, Y.S.; Park, B.D. 1958. [Studies on the 
manufacture of soy sauce. II. On Aspergillus oryzae in 
Korean soybean meju and wine kokja mould]. Report of the 
National Industrial Research Institute (Seoul, Korea) 8:75-
82. [Kor]*
• Summary: In a previous paper, pioneer work with the 
genus Aspergillus in Meju [Korean soybean koji] and wine 
Kokja was reported. This is a continuation of that work. 24 
kinds of long-type conidia head and 21 kinds of round-type 
conidia head were isolated in the genus Aspergillus from 
Kokja. Five results are given.
 1. The long type has longer sporangiophores and smaller 
vesicles than the round type, and the former’s sterigmata is 
in a single line, while the latter is in a double line.
 2. The propagative velocity of the round type is faster 
than the long type, and spore formative velocity of the long 
type is faster than the round type.
 4. In general, the amylolytic power of the long type is 
stronger than the round type, therefore the researchers the 
molds distributed in Kokja consist of almost entirely the long 
type. They obtained 4 superior round types and 6 superior 
long types.
 5. The proteolytic power of the round type is generally 
stronger than that of the long type. They obtained superior 
round types. Address: National Industrial Research Institute, 
Seoul, Korea.

833. Underkofl er, L.A.; Barton, R.R.; Rennert, S.S. 1958. 
Microbiological process report: Production of microbial 
enzymes and their applications. Applied Microbiology 
6(3):212-21. [56 ref]
• Summary: “Dr. Jokichi Takamine (1894, 1914) was the 
fi rst person to realize the technical possibility of cultivated 
enzymes and to introduce them to industry. He was mainly 
concerned with fungal enzymes, whereas Boidin and Effront 
(1917) in France pioneered in the production of bacterial 
enzymes about 20 years later. Technological progress in this 
fi eld during the last decades has been so great that, for many 
uses, microbial cultivated enzymes have replaced the animal 
or plant enzymes.” Address: Takamine Lab., Div. of Miles 
Laboratories, Inc., Clifton, New Jersey.

834. Circle, S.J.; Johnson, D.W. 1958. Edible isolated 
soybean protein. In: A.M. Altschul, ed. 1958. Processed Plant 
Protein Foodstuffs. New York: Academic Press. xv + 955 p. 
See p. 399-418. Chap. 15. [93 ref]
• Summary: Contents: Introduction. Isolated soy protein 
compared to soy fl our. Availability and forms of edible soy 
protein isolate: Soy protein and soy proteinate, modifi ed 
forms of soy protein isolate, partial isolates of soy protein 
and by-products. Properties of unmodifi ed isolated soy 

protein: Methods of dispersing protein and proteinate, 
viscosity behavior–effect of high temperature, fl avor. 
Nutritional value of edible isolated soybean protein: 
Nutritional value for human beings and animals (isolated soy 
protein, soybean oil meal, soybean milk, soybean curd, and 
Oriental products), amino acid composition, supplementation 
(mutual supplementation, isolated soy protein as a source of 
lysine). Food uses of edible isolated soy protein: Dairy-type 
products (including recipes for All-vegetable coffee “cream,” 
All-vegetable whipped topping, All-vegetable “cream 
cheese,” Non-milk chocolate frozen dessert [ice cream], All-
vegetable high-protein chocolate drink, All-vegetable high-
protein non-starch chocolate pudding) meat-type products 
(including recipes for All-vegetable “meat loaf,” and All-
vegetable “frankfurters”), baked and cooked products based 
on dough, cereal-type products, macaroni-type products, 
oriental-type foods, specialty foods, confections and 
preserves, coatings, feed uses, modifi ed soybean protein 
products, summary and conclusions.
 Pages 400-401: Several types of edible isolated soybean 
protein... have already appeared in the United States market 
in both commercial quantities and pilot amounts. They range 
in price from 28 to 90 cents per pound (1957).”
 Note 1. The name of the manufacturer of this edible 
isolated soybean protein is not given. However hints on page 
402 suggest that it was either The Glidden Co. (Chicago, 
Illinois), The Drackett Products Co. (Cincinnati, Ohio), or 
Gunther Products, Inc. (Galesburg, Illinois).
 Note 2. This is the earliest English-language document 
seen (Dec. 2015) that uses the term “soy protein isolate” 
(or “soy protein isolates”) or the term “edible soy protein 
isolate” (or “edible soy protein isolates”) to refer to its food 
uses. However Circle generally prefers the term “isolated soy 
protein.”
 Pages 401-02: “Modifi ed forms of soy protein isolate: 
There are also available modifi ed, hydrolyzed, isolated 
soy protein products, about which there has arisen some 
confusion. Soy protein mildly hydrolyzed with alkali (Circle 
et al. 1952, U.S. Patent 2,588,392) is used in many industrial 
applications (Burnett 1951, vol. 2, chap. 24), mainly for its 
adhesive properties. It is not recommended for food uses, 
since its nutritional value has been damaged to some extent, 
and its physical properties adversely modifi ed for some food 
applications. (See also Chapter 10.)
 “The enzyme- and acid-hydrolyzed types (Burnett 
1951, vol. 2, chap. 23) are usually extensively hydrolyzed 
and can no longer be considered proteins. The enzyme-
hydrolyzed soybean protein products are sometimes referred 
to by the misnomer soy albumen, although they are mainly 
polypeptides; they are employed in food products chiefl y 
for their whipping properties. They have, however, some 
disadvantage fl avorwise unless used in relatively low 
concentration. The acid-hydrolyzed types are mixtures of 
peptides and amino acids high in content of monosodium 
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glutamate, have meat-like fl avors, and are used mainly as 
condiments; the latter must compete in price with similar 
products made from corn and wheat glutens.” Address: The 
Glidden Co., Chicago, Illinois.

835. Cowan, J.C. 1958. Progress in the technology of 
soybeans. In: R.T. Holman, W.G. Lundberg, and T. Malkin, 
eds. 1958. Progress in the Chemistry of Fats and Other 
Lipids. London, New York, Paris, Los Angeles: Pergamon 
Press. Vol. 5, p. 51-90. [70 ref]
• Summary:  Contents: 1. Introduction (During the past 20 
years, the USA has become the world’s leading producer of 
soybeans. In the USA, soybean production has come in three 
stages, starting in the 1930s). 2. Soybean production (In the 
1920s, development of new soybean varieties led to a major 
increase in soybean production). 3. Storage and handling of 
soybeans. 4. Grading. 5. Removal of oil from the soybean: 
preparation of fl akes, solvents, extraction equipment and 
processing, fi ltration-extraction, pre-pressing of soybeans.
 6. Removal of solvent from fl akes: desolventizer 
toaster, fl ash desolventizing, cost of processing soybeans. 
7. Edible soybean oil: Refi ning, bleaching, cavitation in the 
processing of soybean oil, hydrogenation of soybean oil, 
fl avour reversion of soybean oil. 8. Other soybean products: 
phosphatides, polyamide resins (contains many chemical 
formulas), epoxy soybean oil, fatty alcohols. 9. Analysis of 
soybeans: oil colour, oil content of soybeans, effects of heat 
treatment. 10. Future possibilities.
 Note: This article was written before the widespread 
interest in low-tech East Asian soyfoods (such as tofu, miso, 
soy sauce, tempeh, soymilk, natto, etc. at Peoria and in the 
USA).
 Tables: (1) World soybean production, acreage and yield 
(1945-1955). Countries included: Canada, United States, 
China (estimate), Manchuria (estimate), Indonesia, Japan, 
Korea (South), Brazil.
 (2) Soybean grades: No. 1, 2, 3, 4 and sample. These 
grades were established by an Act of Congress in 1949.
 (3) Characteristics of soybean oil extracted by different 
solvents.
 (4) Effect of fl ash desolventizing on loss of nitrogen 
solubility.
 (5) Cost of processing soybeans in cents per bushel, 
itemized for the various steps, and with 3 different mill sizes 
(the bigger the mill, the lower the processing cost).
 (6) Pressure refi ning.
 (7) Results of comparative tests with different bleaching 
processes with soybean oil. Three methods are analyzed: 
Batch open kettle, batch vacuum, and continuous counter-
current. AOM = Active Oxygen Method.
 (8) Characteristics of refi ning with Sepratron. (9) Effect 
of metal-inactivating agents when added to hydrogenated oil.
 (10) Metal contents and stability evaluations of soybean 
oil sampled from units of two commercial extractors.

 (11) Metallic impurities and their effect on fl avour 
score and AOM stability of soybean oil. The two metallic 
impurities are iron and copper, which (if not removed) lead 
to undesirable fl avors in soybean oil.

 (12) Production of soybean lecithin in pounds [in the 
USA]. Increased from 8 million lb in 1947 to 26.1 million 
lb in 1954. “Until 1945 or 1946 soybean phosphatides were 
expensive and used in relatively small quantities. With the 
use of centrifuges to separate the phosphatides from the 
oil [during the degumming step], production became much 
larger than consumption, and prices dropped to oil prices or 
lower. The drop in price fostered new uses.”
 (13) Properties of soybean fatty alcohols. (14) Effect 
of chlorophyll on colour of oils as measured by Wesson and 
spectro methods.
 (15) Hemagglutinating and chick growth data of 
soybean oil meal samples subjected to heat treatment. At 
atmospheric pressure 90 minutes is optimum; at 15 lb. 
pressure 20 minutes is optimum.
 Figures: (1) Map: Best adapted soybean varieties for 
individual states (east of the Rocky Mountains. 36 varieties 
are listed). (2) Schematic diagram for the extraction of 
soybeans with ethyl alcohol. Alcohol gives better fl avour 
of the extracted fl akes for food use. (3) Schematic diagram 
showing operating parts of the process for fi ltration-
extraction.
 (4) Photo: Desolventizer-toasted showing three of the 
seven steam-jacketed compartments (Courtesy of Central 
Soya Company, Inc.).
 (5) Microscopic study of soybean fl akes; semi-dark fi eld 
illumination of 9x with particles from desolventizer-toaster 
at the upper left; atmospheric toaster at the upper right, and 
pressure toaster at the lower center (Courtesy of Central 
Soya Co.)
 (6) Diagram of fl ash desolventizer. (7) Sectional view 
of pressure separator (Courtesy of De Laval Separator 
Company).
 (8) Schematic diagram of continuous countercurrent 
vacuum bleaching system (Courtesy of Girdler Corporation).
 (9) Photo: Cavitation device with attached direct drive 
motor (Courtesy of Sepratron Corporation).
 (10) Four photos: Typical action of turbine and gas-
dispersion agitators (laboratory scale).
 (12) Graph: Absorption spectra of lecithin solutions in 
carbon tetrachloride (5 g/100 ml), measured in 1 cm in Cary 
recording spectrophotometer. Graphs for dried gums, single 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   263

© Copyright Soyinfo Center 2021

bleached lecithin, and double bleached lecithin are given.
 (13) Viscosity of gel of alkyd modifi ed with polyamide 
resin dissolved in hydrocarbon solvent. (Courtesy of T.F. 
Washburn Company).
 (14) Graph: Increase in log specifi c conductance with 
the increase in urease activity.
 Series edited by R.T. Holman, W.O. Lundberg and T. 
Malkin; London: Pergamon Press. Address: Head, Oilseeds 
Section, Northern Utilization Research and Development 
Div., Peoria, Illinois.

836. Cravens, W.W.; Sipos, Endre. 1958. Soybean oil 
meal. In: A.M. Altschul, ed. 1958. Processed Plant Protein 
Foodstuffs. New York: Academic Press. xv + 955 p. See p. 
353-97. Chap. 14. [198 ref]
• Summary: Contents: Introduction. Production and 
trade: General world situation, United States (production, 
movement in trade, economic importance of soybean 
products). Structure and composition of the soybean seed: 
Gross and microscopic structure, infl uence of variety, soil, 
and climate on soybean yield and composition. Methods 
of processing. Composition of soybean oil meal: Standard 
specifi cations in the United States, soybean protein, amino 
acids, suppressive, toxic, and other factors, enzymes, 
carbohydrates, vitamins, minerals. Soybean oil meal for 
feed: General considerations, soybean oil meal for poultry, 
soybean oil meal for swine, soybean oil meal for ruminants 
(beef cattle, sheep, dairy cattle, soybean oil meal for dogs). 
Future trends in soybean oil meal utilization. This chapter is 
a review of the literature.
 “No mention has been found of soybean oil in ancient 
Chinese literature, so it may be concluded that the crushing 
of soybeans for oil has occurred in comparatively recent 
times. The processing of soybeans, however, was more or 
less localized until after the Chinese-Japanese War (1894-
1895), when Japan began to import soybean oil cake for 
fertilizing purposes, resulting in a sudden expansion of 
demand for this product. Soybean cake then became the chief 
end-product of the oil-meal industry. The Russo-Japanese 
War increased the production of soybeans in Manchuria, 
and, when this war ended, a surplus of soybeans developed. 
Japanese fi rms realized very soon the export potential of this 
crop, and in 1908 several shipments were made to Europe. 
After this time the soybean was one of the chief export items 
of this area...
 “After many decades of experience and unsuccessful 
attempts, the fi rst large-scale continuous solvent-extraction 
plants in the United States were introduced from Germany in 
1934. Both the Hildebrandt ‘U’-type and the Hansa-Muehle 
or Bollman [Bollmann] basket-type extractor were used 
exclusively until 1937 when the vertical gravity extraction 
columns built by the Allis-Chalmers Manufacturing Co. and 
the V.D. Anderson Co. were made available. Modifi cations 
of the Hansa-Muehle or Bollman extractor have been built in 

the United States by the French Oil Mill Machinery Co. and 
the Blaw-Knox Co. (Langhurst 1951, p. 541-90).
 “Considerable research was devoted to fi nd the most 
effi cient and practical solvent for the extraction. Because 
of its nonfl ammability, trichloroethylene appeared to be 
promising at one time. After toxic symptoms were observed 
in cattle fed trichloroethylene extracted meal, however, it lost 
its popularity in the soybean processing industry (Picken et 
al. 1955, p. 420-24; see also the Duren disease in Chapter 6 
by Kuiken). Hot alcohol extraction was tried in Manchuria 
but it is impractical in the United States because of its high 
cost, the necessity of drying the fl akes to 3% moisture in the 
recovery process, the diffi culty in maintaining high purity, 
and the poor selectivity of alcohol as solvent.
 “Prior to 1930 no petroleum company specialized in 
solvent-extraction naphthas... Finally, commercial hexane 
fi lled the requirements better than any other solvent tried, 
because of its low cost, easy recovery, and selectivity for 
vegetable oils. Extreme precautions are necessary with 
fl ammable hydrocarbon solvents...
 “In the United States the bulk of soybeans processed 
by solvent extraction is handled by the basket and vertical 
gravity types. Most of the plants operate at or near a solvent-
to-soybean ratio or 1:1.” Address: McMillen Feed Mills, 
Decatur, Indiana.

837. Kretovich, V.L.; Popov, M.P.; Cheleev, D.A. 1958. 
Vzaimodeistvie lipazy i lipoksidazy v protsesse okisleniya 
zhira [Interaction of lipases and lipoxidases in the oxidation 
process of fats]. Izvestiia Vysshikh Uchebnykh Zavedenii 
Pischevaya Tekhnologiya (Bulletin of the Institutions of 
Higher Education, Food Technology) No. 5. p. 23-27. [6 ref. 
Rus]
Address: Moskow Inst. of Technology of food industry.

838. Liener, Irvin E. 1958. Effect of heat on plant proteins. 
In: A.M. Altschul, ed. 1958. Processed Plant Protein 
Foodstuffs. New York: Academic Press. xv + 955 p. See p. 
79-129. Chap. 5. [314 ref]
• Summary: Contents: Introduction. Processes involving 
the application of heat: Oil-bearing seeds (operations 
preceding the removal of oil, mechanical removal of the 
oil, solvent extraction of the oil, operations subsequent to 
the removal of the oil), cereal products, dehydrated foods 
and feed components. Effect of heat on the nutritive value: 
Soybean oil meal (benefi cial effects, adverse effects of 
overheating), other legumes (general properties, peanut 
meal, castor bean meal, peas), cottonseed meal (free 
gossypol theory, protein damage and gossypol inactivation, 
possible signifi cance of bound gossypol), cereal proteins, 
sunfl ower seed meal, linseed meal, rapeseed meal, mustard 
seed meal, tung meal, alfalfa leaf meal, protein isolates 
(soybean protein, other leguminous proteins, cottonseed 
protein, cereal proteins, hemp seed). Chemical and physical 
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changes induced by heat: Destruction and inactivation of 
amino acids (general observations, the browning reaction), 
protein solubility (soybean oil meal, cottonseed meal, 
peanut meal, pea meal, wheat gluten), destruction of 
enzymes and antinutritional factors (urease, trypsin inhibitor, 
hemagglutinin), electrophoretic behavior (soybean protein, 
cottonseed protein). Importance of heat treatment in the 
industrial usage of vegetable proteins: Soybean protein (food 
products, industrial uses), cottonseed protein, peanut protein. 
Conclusions.
 This chapter is a review of the literature.
 Note 1. This is the earliest English-language document 
seen (Dec. 2017) that contains the word “antinutritional” or 
the term “antinutritional factors.”
 Note 2. This is the earliest English-language document 
seen (Jan. 2008) that contains the term “rapeseed meal.” 
Address: Univ. of Minnesota, St. Paul, Minnesota.

839. Miyake, Suguru; Watanabe, Ken; Nonoguchi, 
Yoshitaka; Saeki, Takamichi. 1958. Nattô-kin tanpakushitsu 
benkai kôso ni kansuru kenkyû. VII. Kesshô protease no 
seishitsu ni tsuite [Studies on Bacillus natto protease. VII. 
Several properties of crystalline protease]. Hyogo Noka 
Daigaku Kenkyu Hokoku, Nogaku-hen (Science Reports of 
the Hyogo University of Agriculture) 3(2):97-100. [15 ref. 
Jap; eng]
• Summary: “The properties of a crystalline preparation 
of protease obtained from cultures of Bacillus natto were 
studied. The optimum pH of the enzyme for digestion of 
casein and gelatin was found to be 8.2 and the optimum 
temperature was approximately 55ºC.” The enzyme was 
found to be stable after heat treatment for 10 minutes at 
45ºC, but it was inactivated above this temperature. Address: 
Biochemical Lab.

840. Tamiya, Hiroshi. 1958. The koji, an important source 
of enzymes in Japan. In: Proceedings of the International 
Symposium on Enzyme Chemistry; Tokyo and Kyoto. 
Tokyo: Maruzen Co. Ltd. 541 p. Held 15-23 Oct. 1957 in 
Tokyo and Kyoto, Japan. See p. 21-24. [17 ref]
• Summary: “Etymologically the word Koji is an 
abbreviation of Kabi-tachi meaning something like ‘Bloom 
of Mold,’ and, as a matter of fact, the essential part of Koji 
is the mold Aspergillus oryzae, which is grown on steamed 
rice or other cereals and sometimes on steamed pulses. In 
the brewing of the Japanese rice-wine saké, Koji has long 
been used as the ‘malting’ agent to convert rice starch into 
fermentable sugar.”
 It is “no exaggeration to say that the dietary life of Japan 
cannot exist without Koji or the mold A. oryzae. At present 
the foods and drinks processed with this agent are being 
consumed at the rate of about 1,000 million U.S. dollars 
each year, and the taxes taken from it run up to more than 
500 million U.S. dollars each year, which is as much as 20 

per cent of the total national budget of our country [Japan; 
Sakaguchi 1957].
 “Historical documents show that Japan learned the use 
of Koji from China more than 1700 years ago... But the real 
understanding of the nature and the mode of action of Koji 
became possible only in the latter half of the 19th century 
when our country opened her door to Western civilization. 
It was with the initiation of scientifi c studies of Koji at this 
dawn of a new age that enzymology in Japan made its start.
 “Soon after the Meiji Restoration in 1868, some 
governmental colleges were established for conducting 
higher education of western science and technology. As the 
teaching staff of these colleges a number of scientists were 
invited from Western countries. The mold A. oryzae was fi rst 
isolated from Koji in 1878 by a teacher of natural history 
from Germany, Dr. Ahlburg*, and the fact that the mold has 
a strong diastatic activity was fi rst made clear in 1881 by 
a teacher of applied chemistry from England, Dr. Atkinson 
**. (Footnote: *Ahlburg, H., and Matsubara, S., Tokyo Iji-
Shinshi 24, 12 [1878].) (Footnote: **Atkinson, R. W., Tokyo 
Imp. Univ., Sci. Dept. 6,1 [1881]; Proc. Roy. Soc. (London) 
32,299 [1881].)”
 The fi rst Japanese scientist to become deeply interested 
in Koji was Jokichi Takamine. He “eventually succeeded 
in increasing considerably the diastatic activity of the 
mold. Having heard that the malting process using mold 
activity had never been practiced in occidental countries, 
an ambitious idea occurred to him, the idea of introducing 
the method into those countries, and with this idea he went 
to America in 1890. The demonstration he made there was 
a successful one, but unfortunately his project could not be 
realized due to the strong opposition of the manufacturers of 
malt. Undeterred by this failure he soon started an entirely 
new project, again using Koji-mold, but this time preparing 
from it a drug having a strong digestive activity*. The 
procedure he adopted was to grow Koji-mold on [wheat] 
bran, and to extract the mixture with water, from which 
the enzymes were precipitated with alcohol. The drug was 
named Takadiastase after his name Jokichi Takamine, the 
name which gained world-wide fame not only from this 
brilliant invention, but also through his later discovery of the 
adrenal hormone, adrenaline. (Footnote: *Takamine, J., U.S. 
Patent, 525823, 525825 [1894].)
 “As Takadiastase gradually found a larger market, this 
commercial preparation or its origin A. oryzae also became 
a popular material for the study of enzymes in biochemical 
laboratories. The more it was investigated, the more varieties 
of enzymes were found in it. Since the early twentieth 
century it thus became one of the most popular research 
objects used in the study of enzymology*. (Footnote: 
*Tamiya, H., and Morita, S., Bibliographie von Aspergillus, 
Botan. Mag. (Tokyo) 43, No. 506 [1929] to 44, No. 524 
[1930].)” Address: The Inst. of Applied Microbiology, Univ. 
of Tokyo and Tokugawa Inst. for Biological Research, 
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Tokyo, Japan.

841. Sakaguchi, Kenji. 1959. Studies on the activities of 
bacteria in soy sauce brewing. IV. Proteases, transaminases 
of Pediococcus soyae nov. sp. and its numerical transition 
in soy mash [shoyu moromi]. Bulletin of the Agricultural 
Chemical Society of Japan 23(1):22-28. Jan. [20 ref. Eng]
• Summary: Figure 2, a graph titled “Change of viable 
counts of lactic acid bacteria in soy mash,” shows the 
numbers of two bacteria (in counts per ml) during a 
12-month fermentation period. The number of salt-sensitive 
lactic acid bacteria plummets from 150 million on day 1 to 
zero shortly before 2 months. The number of Pediococcus 
soyae rises rapidly for zero on day 1 to a peak of 150 million 
after 4 months, then decreases to about 10,000 after 9 
months.
 The pH decreases steadily from about 6.0 on day 1 to 
about 5.0 (more acidic) after 6 months. Address: Noda Inst. 
for Scientifi c Research [Noda City, Chiba-ken, Japan].

842. Schramm, Guenter; Aines, Philip D. 1959. Colorimetric 
determination of urease activity in soybean meals. J. of the 
American Oil Chemists’ Society 36(1):1-3. Jan. [11 ref]
• Summary: After removal of the oil during soybean 
processing, the meal is subjected to moist heat, which 
destroys most of the enzyme urease present in the meal. If 
urea is added to ruminant feed formulas, any urease enzyme 
remaining in the meal decomposes the urea in the feed, 
thereby decreasing the value of the feed.
 This paper describes a new quantitative method for 
determining the urease activity of soybean meals. Address: 
1. Procter and Gamble Co.; 2. The Buckeye Cellulose Corp. 
Both: Cincinnati, Ohio.

843. Watanabe, Ken; Kitayama, Norio; Matsushita, Isao. 
1959. Nattô-kin tanpaku bunkai kôso ni kansuru kenkyû. 
VIII. Ion kôkan jushi ni yoru seisei kesshô-ka ni tsuite 
[Studies on Bacillus natto protease. VIII. The purifi cation 
and crystallization of Bacillus natto protease using the ion 
exchange resin]. Hyogo Noka Daigaku Kenkyu Hokoku, 
Nogaku-hen (Science Reports of the Hyogo University of 
Agriculture) 4(1):69-72. [4 ref. Jap; eng]
• Summary: “The culture medium to obtain the Bacillus 
natto protease in high concentration was determined. 
From the culture solution of Bac. natto, the enzyme was 
precipitated with ammonium sulphate at 0.7 saturation. 
The precipitate was collected, dissolved and dialyzed. The 
dialyzed enzyme solution was passed through a column of 
the cation exchange resin, Duolite C-10, at pH 6.5. After 
washing the column, the adsorbed enzyme was eluted with 
the phosphate solution of pH 8.5 containing NaCl. From the 
colorless eluate the protease was collected by salting out 
and acetone precipitation. The precipitate was suspended 
in distilled water and by keeping in the refrigerator for 2-3 

days crystalline enzyme was obtained as needles.” Address: 
Biochemical lab.

844. Sakaguchi, Kenji. 1959. Studies on the activities 
of bacteria in soy sauce brewing. V. The effects of 
Aspergillus sojae, Pediococcus soyae, Bacillus subtilis, and 
Saccharomyces rouxii in purely cultured soy sauce brewing. 
Bulletin of the Agricultural Chemical Society of Japan 
23(2):100-106. March. Bound in the back of Nippon Nogei 
Kagaku Kaishi (J. of the Agricultural Chemical Society of 
Japan). [20 ref. Eng]
• Summary: This research found that the “The soy koji mold 
Aspergillus oryzae was undoubtedly the most important 
organism for soy sauce brewing. By its biochemical actions 
during the koji making stage, and by its enzymatic actions 
in soy mash, the mother body of soy sauce was produced.” 
Most of the proteinases in soy mash come from A. oryzae (p. 
103).
 The salt tolerant yeast Saccharomyces rouxii, the former 
name of which was Zygosaccharomyces major, grows well 
in soy mash if it suffi ciently aerated. This yeast consumes 
reducing sugars and produces ethanol (ethyl alcohol). The 
mixed inoculation of Pediococcus soyae (a bacterium) with 
Saccharomyces rouxii (a yeast) gave the best aroma and 
fl avor, most closely approximating those of normal soy 
sauce.
 Note: This is the earliest document seen (June 1999) that 
mentions the yeast Saccharomyces rouxii in connection with 
soy sauce fermentation. Address: Noda Inst. for Scientifi c 
Research, Noda city, Chiba-ken, Japan.

845. Yamamoto, Kishirô. 1959. Studies on koji. IV. Mold 
protease production by replacement culture and inactive 
form protease in cell free extract. Bulletin of the Agricultural 
Chemical Society of Japan 23(2):110-15. March. [17 ref. 
Eng]
• Summary: “The effects of growth temperature on protease 
producing abilities of washed mycelial cells of Aspergillus 
soyae KS were investigated.” The maximum ability of the 
cells grown at 35ºC to produce protease was almost the same 
as that of the cells grown at 20ºC. Address: Noda Inst. for 
Scientifi c Research [Noda City, Chiba-ken, Japan].

846. Yoshii, Hisao; Ishihara, Akiyoshi. 1959. [Studies on 
soybean koji. I. On the protease activities of miso-dama 
koji]. Hakko Kogaku Zasshi (J. of Fermentation Technology) 
37(3):110-13. English-language summary on p. 12 of this 
issue. [9 ref. Jap; eng]
• Summary: “The protease activities of Soybean-koji were 
studied by employing several kinds of ‘Misodama’ (13, 19 
and 45 min. in diameter).
 The results are summarized as follows:
 “(1) The protease system of ‘Misodama’ was mainly 
composed of protease having its optimum pH on the neutral 
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(about pH 6.0) to alkaline (pH 7.5-9.0) side. Acid protease 
(opt. pH 3.0-3.5) was very weak.
 “(2) The protease activities were affected in accordance 
with the size (diameter) of ‘Misodama.’ The activities 
of a large ‘Hatcho-type Misodama’ (45mm in diameter) 
were about 1/5 to 1/10 as compared with those of a small 
‘Misodama’ (13 min. in diameter).
 “(3) ‘Misodama’ was divided into surface and inner 
parts, and the distribution of the protease was determined. In 
the large ‘Hatcho-type Misodama,’ the protease activities of 
the inner part could hardly be recognized.” Address: Inst. of 
Food Technology, Aichi prefecture, Japan.

847. Alikonis, Justin J. 1959. Those new soy proteins: Come 
in striking variety, often out-perform others, cost you less. 
Food Engineering 31(4):104-5. April.
• Summary: Discusses the isolation of soybean proteins, with 
a table showing the amino acid content of these proteins. 
“Unmodifi ed” soy proteins are used in “all-vegetable frozen 
desserts.” The sodium proteinates are employed in fried 
foods as fat-blocking agents. Most extensively used are the 
chemically modifi ed whipping agents. Address: Director, Al-
Chem Lab., Inc., Bloomington, Illinois.

848. Lassiter, C.A.; Fries, G.F.; Huffman, C.F.; Duncan, 
C.W. 1959. Effect of pepsin on the growth and health of 
young dairy calves fed various milk-replacer rations. J. of 
Dairy Science 42(4):666-70. April. [9 ref]
• Summary: “Data presented in this study support an earlier 
observation that the feeding of a pepsin-supplemented plant 
protein milk replacer does not improve the performance 
of calves.” Address: Depts. of Dairy and Agricultural 
Chemistry, Michigan State Univ., East Lansing.

849. Rede, C. van. 1959. De bepaling van de urease-activiteit 
van sojaschroot [Determination of urease activity in soybean 
meal/residue]. Chemisch Weekblad 55(25):294-95. June 20. 
[4 ref. Dut]
Address: Laboratorium der N.V. Mij. tot Exploitatie 
Vereenigde Oliefabrieken-Zwijndrecht, Netherlands.

850. Chemical and Engineering News. 1959. General Mills 
and J.R. Short Milling Co. announce joint venture to make 
100% protein material. July 27. p. 17. *

851. Hayashi, Uichi. 1959. Nattô ni kansuru kenkyû. II. 
[Studies on natto. II. Enzymatic protein-decomposing 
capacity of Bacillus natto Sawamura strain No. II Hayashi]. 
Hakko Kogaku Zasshi (J. of Fermentation Technology) 
37(7):272-75. July. [12 ref. Jap; eng]
• Summary: “After culturing Bacillus natto Sawamura Strain 
No. II Hayashi in the extract of soybeans, the productivity 
of amino acids by it from sericin, glycinin, edestin, egg 
albumin and casein was studied with the enzyme produced 

in the culture solution. The results obtained were compared 
with those known of the type culture of this bacillus. No 
distinctive difference between them could be found in 
the protein-decomposing capacity, though our strain is 
more fi tted for the production of ‘Natto.’” Address: Osaka 
Municipal Hygienic Laboratory, Japan.

852. Hageman, R.H.; Flesher, Donna. 1959. The effect of 
light on the activity of nitrate reductase and other enzymes of 
corn plants. Plant Physiology 34(Suppl.):x-xi. Aug.
• Summary: “It was reported at the Agronomy meetings in 
1958 that corn plants grown under artifi cial shade structures 
accumulated nitrate. The accumulation was roughly 
proportional to the decrease in light received by the plants. 
Further investigations have been conducted to determine the 
causal factors involved in the accumulation of nitrate in corn 
plants.
 “One factor that could cause the accumulation of nitrate 
in corn plants under reduced light would be a direct light 
activation of the enzyme, nitrate reductase. Corn plants were 
grown in fertile soil under greenhouse conditions. When the 
plants were from 3 to 4 weeks old and growing vigorously, 
they were subjected to varying periods of light and darkness. 
Representative samples were taken at appropriate times for 
assay of nitrate reductase and other enzymes.
 “It was established that corn plants lose 26, 88, and 91 
percent of their total nitrate reductase activity in 24, 48, and 
72 hours, respectively, when the plants were subjected to 
continuous, complete darkness. Plants returned to the light 
after 48 hours of dark treatment rapidly regained the ability 
to reduce nitrate.” Address: University of Illinois, Urbana, 
Illinois.

853. Learmonth, E.M. 1959. Standards for processed soya. 
Food Manufacture (London) 34(8):314-17. Aug. [2 ref]
• Summary: A general standard of quality is proposed for 
full fat processed soybeans covering enzyme activity, husk 
content and granularity. This paper was the key cause of the 
general improvement in soy fl ours in England after World 
War II. Address: British Soya Products, Ltd., Puckeridge, 
Herts. [Hertfordshire].

854. Watanabe, Tokuji; Shibasaki, Kazuo. 1959. Japanese 
scientists look at U.S. soybeans: Most diffi culties of U.S. 
soybeans in Japan arise from a difference in usage in the two 
countries, and from our harvesting methods. Soybean Digest. 
Sept. p. 66-68.
• Summary:  “We are very glad to have this opportunity to 
speak to you about the use of U.S. soybeans for food uses 
in Japan. We are members of the Japanese government 
food research organization and at home we work for the 
soybean food industry. We are glad to cooperate with the 
U.S. Department of Agriculture and the American Soybean 
Association in improving the use of your beans for Japan. 
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Japan imports large quantities of soybeans as they are a very 
important source of protein and oil for our people.
 “Soybeans in Japan: It is indeed reasonable that the 
Japanese government should plan to increase the available 
protein by about 1 million metric tons in the next 10 years 
for the purpose of increasing the protein in the diet of its 
people. The signifi cance of soybeans in the Japanese diet 
is indicated in that this plan shall include a 40% increase in 
daily consumption of soybeans.
 “It is well known that the soybean is very rich in oil 
and protein, but it is not easy to digest after normal cooking 
because of its hard cell wall structure. Cooking, roasting, 
or grinding does not overcome this diffi culty satisfactorily. 
However, the Japanese traditional soybean foods, some 
of which were adopted from China in ancient times, are 
easily digested. The hard texture of soybeans is partially 
digested by enzymes produced by microorganisms as in 
the fermentation of miso, natto, and shoyu. In making tofu 
and frozen tofu the indigestible seedcoat and cell walls 
are removed during processing. The beany fl avors are 
completely removed in these products. Japanese people get 
10% to 15% of their daily protein from soybean foods. They 
have a longtime custom of using these foods with cooked 
rice. These foods are not only nutritious, but are also very 
suitable for use with cooked rice. As long as Japan uses 
rice as a staple food, she will need these traditional soybean 
foods as supplements. The recent consumption of soybeans 
in Japan is about 1.3 to 1.4 million metric tons per year. Over 
half of this amount is used in traditional foods. Miso, tofu, 
and shoyu each consume in the range of 250,000 to 300,000 
metric tons (9 to 11 million bushels) of soybeans a year. 
Although the consumption of these foods per capita has not 
yet recovered to the levels before War II, total consumption 
has increased in recent years. It is true that Japan wants more 
soybeans.
 “U.S. Soybeans for Japan: Now we know that the total 
amount of soybeans exported to Japan from your country last 

year is about 670,000 metric tons (25 million bushels) which 
is the largest to date. This amount is much more than the 
total produced in our country. This might have been caused 
partially by stopping of trade between Japan and China but 
also by increasing demand for soybeans in our country. A.K. 
Smith of the Northern Regional Laboratory [NRRL, Peoria. 
Illinois], who conducted an investigation in Japan in 1957, 
has already reported that U.S. soybeans are used in Japan 
mainly for oil extractions and not for food. One reason is the 
attitude of Japanese food processors toward U.S. soybeans. 
What we can say about U.S. soybeans exported to Japan is 
perhaps repetition of the remarks by Dr. Smith. Because the 
discontent by the processors has an important bearing on 
their use of your soybeans, we cannot emphasize the point 
too much.
 “Japanese Soybean Foods: Before we speak about 
U.S. soybeans. we believe it may be more useful to outline 
for you the processing of whole soybeans by the two most 
important Japanese soybean food products. miso and tofu. 
Miso is the fermented product made from cooked whole 
beans and rice which has been inoculated with Aspergillus 
oryzae. The soaked soybeans are cooked for 1 to 2 hours to 
make them reasonably soft and then mixed with molded rice, 
salt, and water.
 “Resulting mixtures are packed in wooden or cement 
vessels for fermentation. The product is light, medium, or 
sometimes deep brown in color and is used in about 10 times 
its weight of water to fl avor and improve the nutritional 
value of soup.
 “We believe you understand that soybeans for making 
miso must have certain requirements, for instance, they 
should be free of foreign matter, contain few cracked beans, 
be even in size and light in color, absorb water uniformly, 
and soften easily on cooking.
 “Tofu, which is another important soybean food product, 
is made from soybean milk by precipitating the protein 
and oil with a calcium salt. Soaked: soybeans are crushed 
by grinding, are cooked and them fi ltered to give soybean 
milk. A calcium-sulfate suspension is added to the milk to 
coagulate the protein. Coagulated curd is molded in wooden 
boxes to make a rectangular cake of soft white tofu.
 “Soybeans for tofu also have certain requirements, 
whites include absence of foreign matter and cracked beans, 
evenness of size, uniform water absorption, high protein 
solubility, and in the fi nal product good texture, and a light 
color.
 “Problem for Japanese Foods: Now we wish to speak of 
the principal complaints made by Japanese food processors 
about U.S. soybeans, These are foreign matter, cracked 
beans, diffi culty in absorption of water and cooking, 
difference of fl avor, and color of fi nal products.
 “We have found while in this country that the foreign 
matter in U.S. soybeans, which may be much more than for 
those raised in Japan, results from your large-scale farming 
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and system of mechanical harvesting. This is the greatest 
problem in Japan for the food processors. The fact that we 
use soybeans for food rather than animal feed is enough to 
explain this problem.
 “Many Japanese food processors are accustomed 
to using only clean domestic soybeans. If they use U.S. 
soybeans, they must purchase new expensive cleaning 
equipment, otherwise they remove foreign matter by 
ineffective hand picking. All miso and tofu makers want to 
use clean U.S. beans.
 “Whether the U.S. beans might be cleaned before or 
after shipping must be determined from economical and 
technical studies. However, it is true if U.S. beans are to be 
used for Japanese foods, they must be much cleaner than 
they are now before they can be used.
 “When we visited the public grain elevator in New 
Orleans 2 months ago, we found that new and effective 
cleaning equipment had been installed. We believe this new 
equipment will make a valuable contribution to the exporting 
of clean soybeans to Japan.
 “We think also improvement of weed control in the 
fi elds may be another effective way to encourage the use of 
U.S. soybeans for foods in our country., Morning glory and 
jimson weed seeds mixed in with U.S. soybeans must all be 
completely removed.
 “The cracked beans, which are also undesirable 
because of their too rapid rate of water absorption and easier 
spoilage, are caused mainly by handling, particularly in bulk 
transportation when their moisture is low. The transportation 
of bagged beans to Japan is now being tried. This method of 
shipment, if successful, will supply clean whole beans for 
our use.
 “The diffi culty in water absorption and cooking of U.S. 
soybeans was explained to Dr. Smith by many Japanese 
miso makers when he visited Japan. Some hard beans which 
do not absorb water in the period allowed for soaking were 
found in some varieties. U.S. beans cooked under the same 
conditions as Japanese beans are usually harder. This is not 
desirable for miso, although hardness is different among 
batches of beans. To make U.S. beans as soft as Japanese 
beans, longer cooking is necessary, but this causes darkening 
of the color which is not desirable for making light colored 
miso.
 “One solution to the problem of using U.S. beans for 
Japanese foods may be to select varieties from which good 
products can be made. We can suggest some possibility for 
tofu from our laboratory experiments conducted in Peoria. 
We would obtain fewer cracked beans, more even size, and 
even quality from the bagged beans of selected varieties. 
These beans would be appreciated by Japanese food 
processors.
 “Some trials on modifying the usual processing of 
the Japanese foods are being investigated to overcome the 
trouble of U.S. beans mentioned above and some of them are 

very promising. We have succeeded in making good miso 
from U.S. beans by a new process. We hope commercial 
trials also will be successful.
 “During our visit in the United States we were able 
to observe the many varieties of soybeans, their planting, 
growing, harvesting, handling, storing, and transporting. We 
are very glad to have had this opportunity to speak to you of 
some of the problems of using U.S. soybeans for Japanese 
foods. We believe some of the diffi culties can be solved 
fairly soon by mutual understanding, and cooperation and 
the others by promoting further scientifi c research. We are 
preparing our experimental results for publication soon in 
technical journals.
 “Dr. Shibasaki and I wish to express our thanks to the 
American Soybean Association for their fi nancial assistance, 
to the U.S. Department of Agriculture for inviting us to the 
Northern Regional Laboratory, to A.K. Smith and C.W. 
Hesseltine of the Northern Regional Laboratory for guiding 
our research, and to V.H. Hougen of Foreign Agricultural 
Service, W.D. Macray and J.C. Cowan of Agricultural 
Research Service, S. Hayashi of the Japanese American 
Soybean Institute, and Dr. Y. Sakurai of the Food Research 
Institute of Japan, who helped and encouraged us in 
promoting our program.” Address: Dep. of Agriculture and 
Forestry, Tokyo.

855. Blain, John A.; Styles, Edward C.C. 1959. A 
lipoperoxidase factor in soya extracts. Nature (London) 
184(4693):1141. Oct. 10. Supplement. [4 ref]
• Summary: Most studies on lipoxidase have been carried 
out using soya extracts. “Lipoxidase catalyzes the oxidation 
of pentadiene fatty acids such as linoleic acid forming 
conjugated diene hydroperoxides.” The authors are interested 
in determining whether the extracts of soya bean and other 
plant materials owe some of their unsaturated-fat oxidase 
activity to the presence of hæmatins [haematins] as well as 
to lipoxidase. They test this by measuring the percentage of 
Beta-carotene destroyed by various extracts.
 The results suggest that there are two factors in soya: 
One predominating in water extracts is little affected by 
preformed diene; the other in buffer extracts is more active 
in the presence of preformed diene. The water extracts 
appear to bleach carotene mainly by concurrent oxidation 
of linoleate. The buffer extracts of soya have a pH optimum 
between 5 and 6 in the system.
 Note: Enzyme-induced off fl avors in soya milk can be 
prevented by heat inactivation of the lipoxidase enzyme. 
Address: Dep. of Food Science, The Royal College of 
Science and Technology, Glasgow [Scotland].

856. Richard, C. 1959. Le chao: Fromage de soja fermenté, 
salé et alcoolisé [Chao: A fermented soy cheese, containing 
salt and alcohol]. Societe des Etudes Indochinoises, Bulletin 
(Saigon) 34(3):317-24. Oct. [14 ref. Fre]
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• Summary: Contents: Introduction and types of soyfoods 
in Vietnam. Preparation of Chao. Chemical composition. 
Culinary uses of Chao: In vegetarian diets, in regular diets. 
Summary.

Chao, a “cheese analog,” is widely consumed in 
Vietnam. It is prepared as follows: Coagulate soymilk with 
vinegar or nigari. Press the tofu well, cut it into cubes or 
parallepipeds from 2 to 4 cm on a side, and let it dry on mats 
for 20-24 hours. Salt it and leave it for 24-48 hours. Then 
wash the tofu cubes to remove the excess salt. Put the cubes 
in pots of glazed stoneware with rice wine; leave for 20 days. 
Photos show: (1) Tofu in its earthenware pot. (2) Overhead 
view of the cubes of chao surrounded by the brining liquor.
 Note: This is the earliest document seen (Oct. 2011) that 
uses the word Chao to refer to fermented tofu.
 A table gives the chemical composition of fi ve samples 
of Chao sold in South Vietnam. They contain on average: 
moisture 76%, salt 11%, alcohol 5%, protein 7%, oil 3.5%.
 Culinary uses: In Vietnam, Chao–a true food 
condiment–serves to season various dishes and to aromatize 
or perfume (aromatiser) certain sauces. Because of its 
slightly tart and salty taste, it is much prized by vegetarians, 
for this soya cheese (fromage de soja) contains only 
vegetable proteins (protéines végétales). In vegetarian diets, 
it is incorporated into rice dishes and rice-based soups, and 
often accompanies various vegetables–such as cucumbers. 
Because of its low price, it is often used in place of tuong 
sauces–which are also made by enzymatic fermentation of 
soybeans. Among the upper classes in Vietnamese society, 
Chao is mixed with pimento, vinegar, sugar, and oil to 
make a tasty condiment called Chao tói ó’t, which is used to 
enhance the taste of dishes that contain no meat or fi sh. On 
the 1st and 15th days of each month, when Buddhists eat no 
meat, garlic, or onions, they enjoy this tasty condiment.
 In regular diets, one usually adds sugar, salt, oil, and 
pimento. The condiment thus obtained is used to add aroma 
to roasted or broiled meats, rice noodles, and various 
legumes. Sometimes it is used as a basting sauce for small 
pieces of chicken or pork. Address: Docteur en Pharmacie, 
Chef de Laboratoire, Institut Pasteur de Saigon.

857. Fischer, Milton Harold. 1959. Part I. Graft 
polymerization and transglycosidation of polysaccharides. 
Part II. The bound carbohydrate constituents of soybean 
lecithin. Part III. The isolation of isomaltose from enzyme 
degraded starch. PhD thesis, University of Minnesota. 116 
p. Page 3246 in volume 21/11 of Dissertation Abstracts 
International. *
Address: Univ. of Minnesota.

858. Mahoney, Tom. 1959. The merchants of life: an account 
of the American pharmaceutical industry. New York, NY: 
Harper & Brothers. x + 278 p. Index. 22 cm.
• Summary: An excellent history of this industry in the 

United States, including a detailed history of Parke, Davis 
& Co. and of adrenalin. Chapter 1, “Alchemy to antibiotics” 
chronicles the amazing rise of the pharmaceutical industry 
from the late 1800s until World War II; during the war 
penicillin, the fi rst antibiotic, was commercialized.
 In 1910 the fi rst man-made compound that cured an 
infectious diseases was developed by Ehrlich in Germany; 
it was an arsenic compound that cured syphilis effectively. 
Until the 1930s, the accomplishments of the U.S. drug 
industry were few. Leadership of the industry passed to the 
United States from Europe during World War II.
 Since World War II the United States has been the 
leader in fi eld of pharmaceuticals. Before World War II, 
imports of drugs to the USA greatly exceeded exports. Yet 
in 1957 exports were $284 million against imports of only 
$11 million. Moreover, U.S. companies now manufacture in 
many overseas plants.
 Life expectancy at birth has increased 50% since 1900 in 
most countries. Part of this increase is due to more abundant 
food, an understanding of microbiology, and improved 
sanitation and public health measures.
 Chapter 5, “Parke, Davis & Company: Adrenalin, 
benadryl, chlormycetin” (p. 64-81) tells the history of that 
company which was founded on 26 Oct. 1866. Hervey Coke 
Parke was a businessman who became a partner of Dr. S.P. 
Duffi eld, a Detroit [Michigan] physician and pharmacist. The 
fi rm described itself as “Manufacturing chemists” and they 
made “Duffi eld’s Concentrated Medicinal Fluid Extracts, 
which included aconite, belladona, ergot, and gentian. 
George S. Davis became the fi rm’s fi rst salesman in 1867. 
On 14 Jan. 1875 the fi rm was incorporated. In 1880 they 
began publishing The Therapeutic Gazette.
 One of Davis’ last contributions was enlisting for 
the fi rm the talents of Dr. Jokichi Takamine. The story of 
Takamine’s early life is told (p. 73). Dr. Takamine had 
developed a starch-splitting enzyme which he named Taka-
Diastase. After failing to interest the distilling industry in 
Chicago and Peoria, Illinois, in its use, in 1895 he “induced 
Parke-Davis to market it as a digestive product and became a 
consultant to the company while carrying on his own work in 
other fi elds.
 Because of this association, he later delivered to Parke-
Davis a more dramatic product–adrenalin. He obtained 
patents and a registered trademark, and “beginning in 1900 
Parke-Davis marketed it under the trade name of Adrenalin.
 “The H.K. Mulford Company, then an important rival, 
attacked the patents with the argument that the hormone 
existed in nature and that Takamine’s work had been 
anticipated [by Dr. John Jacob Abel of Johns Hopkins; Dr. 
T.B. Aldrich of Parke-Davis, a former student of Dr. Abel, 
etc.]. After days of technical testimony, Federal Judge 
Learned Hand mopped his brow and said: ‘I cannot stop 
without calling attention to the extraordinary condition 
of the law which makes it possible for a man without a 
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knowledge of even the rudiments of chemistry to pass upon 
such questions as these.’ He ruled in favor of Takamine and 
ordered Mulford to cease infringing (p. 74).
 “Adrenaline was the fi rst hormone to be obtained in pure 
form and the fi rst to have its chemical structure determined. 
Every doctor carries it in his bag. It has stimulated thousands 
of failing hearts and made famous the line: ‘Quick, nurse, the 
Adrenalin!’ Because of its power to restore apparently dead 
persons to life, Adrenalin perhaps is the greatest wonder drug 
of all.”
 “Dr. Takamine used much of the wealth from his 
royalties and the operations of the Takamine Laboratory (*) 
at Clifton, New Jersey, in efforts to better Japanese-American 
relations.
 * Footnote: Founded in 1915. Dr. Selman Waksman, 
later Nobel Prize winner in Medicine, was employed there 
during World War I. Dr. Takamine died on 22 July 1922 at 
age 68 in New York City. In 1954 Kanazawa, Japan, where 
he was raised, hosted a four-day celebration of the centennial 
of his birth. His sons, Jokichi and Eben, later headed the 
Clifton enterprise and after the death of the latter it was 
purchased in 1956 by Miles Laboratories.
 There follows the story of Dr. Takamine’s role in giving 
cherry trees to Washington, DC. And: “He personally gave 
cherry trees to New York City for planting near Grant’s 
Tomb and also in 1912 fi fty cherry trees to Parke-Davis in 
Detroit ‘in token of my appreciation of the kindness and 
good-will you have shown me during the past seventeen 
years.’ In an accompanying letter, he said ‘Banzai’ [Cheers] 
to Parke-Davis and hoped that ‘these trees take deep root and 
grow sturdily... symbolizing the traditions of good-will and 
admiration between the two countries, and may the blessings 
of peace and prosperous traffi c fl ow back and forth in a deep, 
untroubled current between America and Japan’” (p. 75). 
Address: Author.

859. Prescott, Samuel Cate; Dunn, Cecil Gordon. ed. 1959. 
Industrial microbiology. 3rd ed. Revised by Cecil Gordon 
Dunn. New York, NY: McGraw-Hill Book Co., Inc. 942 p. 
Illust. Index. 23 cm.
• Summary: Chap. 41, titled “Mold enzyme preparations: 
Uses and products” (p. 666-83) discusses: Mold enzymes: 
Submerged culture method, continuous tray method 
for producing mold enzymes, rotating drum method for 
producing mold enzymes (described by Underkofl er 
et al. 1947), glucose oxidase, uses of mold enzymes 
(proteases, fungal enzymes). Some mold products: Use in 
Japan and China, soy sauce (koji from Aspergillus fl avus-
oryzae, Chinese soy sauce, preparation of the “kojies,” 
chemical soy sauce), soy sauce yeasts, tamari, miso, 
koji. The section on patents (p. 682) cites 15 patents by 
J. Takamine yet (amazingly) Takamine’s name does not 
appear in the extensive index at the end of the book–though 
he is considered by some to be the father of industrial 

microbiology.
 The amylo process and a modifi ed amylo process are 
discussed on pages 864-66. The amylo process is used 
primarily for converting starch to sugar by the use of selected 
molds (Mucor, Rhizopus), some of which have the ability to 
produce small quantities of alcohol from sugar.
 Soy is also discussed on the following pages: Soybean 
oil and meal are used in the production of vitamin B-12 
by Streptomyces olivaceus (p. 485-86). In the production 
of pentonic acids, several drops of soybean oil were used 
as an antifoam agent (p. 508). In the production of sodium 
gluconate, small amounts of soybean oil could be used as an 
antifoam agent, though they decreased the sugar utilization 
to an impractical value. (p. 594). L-Glutamic acid can be 
produced in a number of ways. One is by the hydrolysis 
of wheat gluten, soybean cake, or other protein-rich food 
material (p. 713-16). The commercial process now being 
used in Japan employs sweet potatoes as the chief raw 
material in a one-stage fermentation process with a strain of 
Micrococcus (p. 712-13).
 In the chapter on Saccharifying Agents, Takamine is 
discussed in the section on “Mold bran” (p. 844). “Takamine, 
in 1914, advocated the use of mold enzymes (from A. 
oryzae) in the distilling industry. Studies were carried out in 
distilleries in Canada using his mold-bran preparation (Taka-
koji) in place of malt to saccharify grains. Although the 
yields of alcohol obtained through the use of mold bran were 
reported to be higher than those obtained through the use of 
malt, the process was not adopted.”
 A table (p. 857) lists 19 sources of microbial amylase, 
including Taka-Diastase, made by Parke, Davis & Co., and 
Alase, made by Takamine Lab. Also in this chapter, in the 
section on submerged culture of mold amylases, a table (p. 
859) shows that soybean meal is used as a protein source 
in the production of dextrinizing enzyme by Aspergillus 
niger NRRL 337. Address: 1. Sc.D., Prof. of Industrial 
Biology (Emeritus), Former Head of the Dep. of Biology and 
Public Health and Dean of the School of Science, MIT; 2. 
Assoc. Prof. of Industrial Microbiology in the Dep. of Food 
Technology, MIT (Massachusetts).

860. American Soybean Association. 1960. Soybean Blue 
Book. Hudson, Iowa: American Soybean Assoc. 144 p. 
Advertisers’ index. 22 cm.
• Summary: Contents: American Soybean Association. 
Japanese American Soybean Institute. National Soybean 
Processors Association. Soybean Council of America. 
Midsouth Soybean and Grain Shippers Association. Ontario 
Soya-Bean Growers’ Marketing Board. U.S. Department 
of Agriculture: Agronomic Research (ARS [Agricultural 
Research Service]), Disease Research, Entomological 
Research, Utilization Research and Development (Northern 
Utilization Division [NRRL], Eastern, Southern, Western), 
Marketing Research.
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 Tables: (1) World soybean production. (2) Canadian 
soybean production. (3) Soybean production, utilization 
and value, 1936-1959 Canada. (4) Soybean crushings in 
Canada. (5) Soybean production–United States (with acreage 
and yield), 1924-1959. (6) U.S. Soybean production by 
states (1959). (7) U.S. soybean production, supply, and 
utilization (incl. exports, carryover), 1924-1959. (8) U.S. 
soybean production, acreage, and yield by state, 1924-1959. 
(9) U.S. soybeans: Inspected receipts. (10) U.S. soybeans–
supply and distribution, 1952-1959 (1,000 bushels). (11) 
U.S. Soybean oil meal and cake production, supply and 
utilization, 1924-1959 (1,000 tons). (12) Soybean oil, meal 
and cake production and stocks by states, 1955-1958. (13) 
Oilseed cake a meals, supply and distribution, Oct. 1950-59. 
Incl. soybean, cottonseed, linseed, peanut, copra, total. (14) 
Production of protein concentrates (cake and meal), 1937-
41 (avg.) to 1951-59. Incl. soybean, linseed, cottonseed, 
copra, gluten feed and meal, tankage and meat scraps, fi sh 
cake and meal, dried milk products (dried and concentrated 
skim milk, buttermilk, and whey used for animal feed), 
other milk products (fed on farms), total. Note: In 1953-
54,395,000 tons of dried milk products were fed to animals. 
(15) U.S. soy fl our production. (16) Production and exports 
of soy fl our and grits (incl. full fat, low fat, and defatted 
products, exported commercially or to military). (17) 
Production of mellorine [frozen dessert where vegetable oil 
replaces butterfat], 1953-59, by month. (18) U.S. fats and 
oils production, 1937-41 (avg.) to 1959. Incl. Butter, lard, 
edible beef fats, total edible animal fats, corn oil, cottonseed, 
edible olive oil, peanut oil, soybean oil, total edible vegetable 
oils, inedible oils. (19) Soybean oil utilization, 1931-1959 
(million lb). Incl. Foods: Margarine, shortening, other, total, 
Non-food products: Soap, paint & varnish, other drying 
oil products, miscellaneous, loss, total, total domestic 
disappearance. (20) Same as No. 19 but in percentages.
 (21) Utilization of soybean products, 1955-56 to 1958-
59. Incl. meal and oil: Livestock feed, industrial, fertilizer, 
export; from 1955 to 1959, use of soybean oil meal as a 
fertilizer was negligible, whereas 2.5 to 3.9% was exported. 
(22) Prices of U.S. soybeans, by month and season average, 
1923-1959. (23) Same as No. 22 but only for No. 1 yellow: 
Chicago, Illinois country shipping points, Minneapolis. (24) 
Same as No. 21 but soybeans for crushing, No. 2 yellow. 
(25) Value of U.S. soybean crop, 1925-59 (thousand dollars) 
in these states: Total USA, Illinois, Iowa, Indiana, Ohio, 
Missouri, Minnesota. (26) Soybean price support operations, 
1932-33 to 1959-60. Started in 1941-42 and has continued to 
the present, with a peak of $2.56 per bushel in 1953-55. (27) 
Price spread, soybeans and end products, 1945-1958. Spread 
between price received by farmers and value of products. 
(28) Prices of U.S. soybean oil meal (44% protein), 1929-
1959 by month. (29) Prices of U.S. crude soybean oil, by 
month, 1929-30 to 1959-60. (30) Imports, exports, soybeans, 
oil and meal.

 (31) Soybeans: Inspections for export, 1957-59, with 
country of destination and port of departure. (32) U.S. trade 
in soybeans, fats and oils. (33) Oil and fat exports under 
P.L. 480. Total, cottonseed oil, soybean oil, Oct. 1954 to 
Sept. 1959. Incl. country of destination, the top four being 
Turkey, Pakistan, Israel, and Egypt. (34) Imports, exports 
cake and meal, 1929-1958, incl. cottonseed, soybean, 
linseed, peanut, copra. Exports incl. country of destination. 
(33) Soybeans: Crushings and yields of oil and meal. (35) 
Bar chart: Major markets for U.S. soybeans since 1953: 
West Germany, Netherlands, Other Europe, Japan, Canada, 
Other. (36) Composition of soybean seeds, by variety, incl. 
Maturity Group No., % protein, % oil, weight of 100 seeds in 
grams. (37) Amino acids of soy protein. (38) Composition of 
Lecithin. (39) Composition of soybean oil, by variety. Incl. 
linolenic acid, linoleic acid, oleic acid, saturated acids.
 Offi cial standards for soybeans, Revised effective 
Sept. 1, 1955. Soy fl our standards, for full-fat, low-fat, and 
defatted. Densities of various soybean products. Map of the 
USA showing the best adapted soybean varieties for each 
major soybean producing state. Directories: Processors of 
soybeans, by state, with address and names of offi cers (p. 56-
74). Canadian soybean processors (p. 74). Manufacturers of 
50% protein soybean meal (by state, p. 76). Foreign soybean 
processors, by country (p. 78-81). Refi ners of soybean oil, 
by state (p. 82-84). Manufacturers and handlers of soy foods 
(p. 86-93): Beverages, breakfast foods, canners of green 
vegetable soybeans, canners of mature soybeans, cookies, 
crackers, toasts and wafers, frozen desserts (companies 
that make vegetable oils used in frozen desserts), health 
food store & supply houses, lecithin, macaroni, spaghetti 
& noodles, margarine, meat substitutes, proteins (Griffi th 
Labs, Gunther, Worthington Foods), pudding powders 
(Brockville, Ontario, Canada), Salad and cooking oils, 
shortening, sausage binders, seasonings, soups, soybean 
oil, soybeans for cooking and sprouting, soy butter (Town 
Food Co., Riverside, California, makes “Town: soy lecithin 
spread”; Shedd-Bartush Foods, Detroit, Michigan, makes 
“Willow Run” soy spread), soy cheese [tofu], soy fl our, grits 
and fl akes, soy fl our mixes, soy milk, soy sauce, sprouts, 
vitamins, whipping agents.
 Manufacturers of industrial products employing 
soybeans (p. 94-95): Caulking compounds & fl oor tile, 
coated papers & leather dressing, fi re-fi ghting foam, 
glues, plywood & adhesives, insecticides, laminating, 
lecithin, oilcloth and coated fabrics, paints and varnishes 
(13 companies), paper sizings, wallpaper and wallboard 
coatings, resins, soaps, soybean fatty acids (8 companies), 
soybean oil. Services for the industry (p. 96-109): Analysts, 
appraisals, brokers, commission merchants & jobbers, 
consultants, engineering services, export elevators, exporters 
& importers, export warehousing and handling, farm 
management, fi eld warehousing, futures market, market 
analysis, mill construction contractors, milling service, 
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miscellaneous services, oil transports, transportation.
 Equipment and supplies for the soybean industry (p. 
110-32): Aspirators, bagging equipment, belting, chains, 
conveyors, elevators, defoliants, drying and aeration 
equipment (farm driers, grain driers, meal driers), dust 
control systems & dust collectors, elevator buckets, 
fans, farm equipment, fertilizers, fumigants, fungicides, 
germinators, grain and seed cleaning and separation 
equipment, grain grading equipment & moisture testers, 
grain handling equipment, granulators, grinding & mixing 
equipment, herbicides, insecticides & pesticides, inoculants, 
laboratory equipment, man-lifts, material level indicators, 
materials handling equipment, miscellaneous equipment, 
packaging materials, pelleting machines, power transmission 
equipment, pumps, respirators, seed protectants, sifters, 
soil testing, soybean storage (elevator & processing units, 
farm units), spraying and irrigating equipment, temperature 
systems, transportation equipment, truck lifts, unloaders, 
waterproofi ng, weighing and packaging equipment.
 Soybean processing [crushing] and oil refi ning 
equipment and supplies (p. 134-42): Bleaching and fi ltering 
equipment, catalysts, complete plants [for crushing], 
continuous counter-current solvent extractors, continuous 
screw presses, degumming, deodorization, fractionation, 
hydraulic pressing equipment, hydrogenation, margarine, 
miscellaneous equipment, neutralization, shortening, solvent 
recovery, solvents, soybean seed [suppliers and private 
breeders], vegetable soybean seed.
 Advertisers’ index: Incl. Allied Mills, V.D. Anderson, 
ADM, Arkansas Grain Corp., Big 4 Cooperative Processing 
Assn., Blaw-Knox Co., Buhler Mill Engineering Co., Cargill 
Inc., Central Soya Co., Crown Iron Works Co., Dannen Mills 
Inc., Delphos Grain and Soya Products Co., Albert Dickinson 
Co., Louis Dreyfus Corp., Esso Standard Oil, Farmers 
Cooperative Assn., Farmers’ Cooperative Co., Felco Soybean 
Oil Meal Dealers, French Oil Mill Machinery Co., Funk 
Bros. Seed Co., Galesburg Soy Products Co., General Mills 
Inc., Jacob Hartz Seed Co., Inc., Honeymead Products Co., 
Huntley Mfg. Co., Illinois Soy Products Co., Iowa Milling 
Co., Iowa Soya Co., Jensen Mills, Kansas Soya Products Co, 
Inc., Spencer Kellogg & Sons, Inc., Lauhoff Soya Co., Albert 
Lea Engineering Co., North Iowa Cooperative Processing 
Assn., Penola Oil Co., Phillips Petroleum Co., Pillsbury Co., 
Port of New Orleans, Quincy Soybean Products Co., Rice 
Grain Corp., Seedburo Equipment Co. (measures oil content 
of soybeans in 10 minutes), Skelly Oil Co., A.E. Staley Mfg. 
Co., T.W. Wood & Sons (Seedsmen since 1879; Richmond, 
Virginia). Address: Hudson, Iowa.

861. Ito, Tatsuro. 1960. [Preparation of a hexokinase from 
soy bean]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 34(3):275-78. March. [3 ref. Jap]
Address: Dep. of Agricultural Chemistry, College of 
Agriculture, Kyoto University.

862. Learmonth, E. Mitchell; Wood, J.C. 1960. The infl uence 
of soya fl our on bread doughs. IV. Alpha-amylase of soya. 
Cereal Chemistry 37(2):158-69. March. [13 ref]
• Summary: Raw soya fl our contains a starch-liquefying 
enzyme that is chiefl y alpha-amylase. The activity of soya is 
only about 1% that of ordinary wheat malt and it decreases 
rapidly with rising temperature and with falling pH, in 
contrast with that of wheat malt. The “alpha-amylase activity 
of raw soya is not signifi cant in commercial breadmaking.” 
Address: British Soya Products, Ltd., Puckeridge, Herts. 
[Hertfordshire], England.

863. Ito, Tatsuro; Inouye, Yoshiyuki. 1960. Daizu 
hekinokinaaze [Soybean hexokinases and some reaction 
products]. Nippon Nogeikagaku Kaishi (J. of the Agricultural 
Chemical Society of Japan) 34(4):306-09. April. [10 ref. Jap]
Address: Dep. of Agricultural Chemistry, Faculty of 
Agriculture, Kyoto Univ., Kyoto, Japan.

864. Masiluñgan, Victoria A.; Ramos, Milagros A.; Palo, 
Macario A. 1960. Studies on some important factors 
involved in the mold process of making soy sauce. 
Philippine J. of Science 89(2):149-62. June. [16 ref]
• Summary: The Chinese introduced soy sauce into the 
Philippines as a seasoning for their various dishes, and it 
was readily accepted by Filipinos. It is rapidly becoming an 
important condiment as shown by yearly increases in its use 
since 1951. Consumption in 1956 was valued at 2,667,025 
pesos compared with only 327,112 pesos in 1951–an 8-fold 
increase in only 5 years. Local production of soy sauce has 
also expanded, from an estimated 93,120 pesos in 1953 to 
2.573,977 pesos in 1956.
 Three major methods of making soy sauce are described.
 The summary describes the various important factors 
studied in the mold process of making soy sauce. These 
include the strain of Aspergillus oryzae mold used. The ratio 
of soybeans to wheat. The concentration of salt (20%) in the 
salt solution “for brining the molded beans” [soybean koji]. 
“6. The temperature considered to be optimum for brewing 
molded beans [koji] in 20 per cent salt solution into quality 
soy sauce” ranged from 40-45ºC.
 “7. A molding period of 4 days was found to be 
suffi cient to induce maximum proteolysis in molded beans in 
subsequent fermentation in the brine.”
 The total fermentation time for the molded beans [koji] 
was found to be complete after 4 weeks. Address: National 
Inst. of Science and Technology (NIST), Manila, Philippines.

865. Miller, G.W.; Brown, J.C.; Holmes, R.S. 1960. 
Chlorosis in soybean as related to iron, phosphorus, 
bicarbonate, and cytochrome oxidase activity. Plant 
Physiology 35(5):619-25. Sept. [20 ref]
• Summary: “Many investigators have reported reduced 
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iron accumulation in the shoots of plants when grown 
in calcareous soil or bicarbonate solutions (3, 5, 11, 19). 
Correlated with decreased iron content in shoots, Thorne and 
associates (7, 18, 20) have found iron accumulation in the 
roots. These results suggest iron immobilization within the 
chlorotic plant and reduced translocation to the leaves.
 “It has been established that bicarbonate ions are 
involved in lime-induced chlorosis.” Address: USDA/ARS, 
Beltsville, Maryland and Utah Agric. Exp. Station, Logan.

866. Morimoto, Teruhiko; Miyoshi, Takashige; Terui, Gyôzô. 
1960. [Changes in the composition of the protease system 
in rice-koji]. Hakko Kogaku Zasshi (J. of Fermentation 
Technology) 38(9):422-31. Sept. English-language summary 
on p. 43 of this issue. [12 ref. Jap]
Address: Dep. of Fermentation Technology, Faculty of 
Engineering, Osaka Univ.

867. USDA ARS Northern Utilization Research and 
Development Division, Peoria, Illinois. 1960. Defi nitions of 
foreign foods of current interest (Brochure). Peoria, Illinois. 
4 p. Dec. 13. 28 cm.
• Summary: The fi rst section, titled “Japanese foods 
from soybeans” (p. 1-2) includes: Aburage, frozen tofu, 
Hamanatto (Hamananatto), kinako (A form of full-fat soy 
fl our made by grinding roasted soybeans), koji (A culture 
prepared by growing Aspergillus oryzae on cooked rice, 
wheat or other cereal for a few days. Serves as a source 
of enzymes for making miso, soy sauce, saki [saké, sake] 
and other fermented foods), kori tofu, miso, monosodium 
glutamate (a seasoning compound fi rst isolated from soy 
sauce), nama-age, natto, satsumage [satsuma age], soybean 
milk or tonyu, soy sauce or shoyu, tofu, yaki-dofu, yuba.
 The second section, titled “Indonesian fermented foods” 
(p. 3-4) includes: Arak, ketjap (soy sauce made with black 
soybeans), ontjom, ragi, sajur asin, tapé ketan (fermented 
glutinous rice), tapé katella (fermented arrowroot), tempeh 
(or témpé or témpé kedelé), tuwak. Address: Peoria, Illinois.

868. Steinkraus, K.H.; Yap, B.H.; Van Buren, J.P.; 
Provvidenti, M.I.; Hand, D.B. 1960. Studies on tempeh: 
An Indonesian fermented soybean food. Food Research 
25(6):777-88. Dec. [6 ref]
• Summary: Also cited as New York State Agric. Exp. 
Station Journal Paper No. 1176. Contents: Introduction. 
Materials and methods: Essential steps in tempeh 
production–Indonesian method (as described by Miss Yap), 
method of production used in the present study. Analyses: 
Determination of soluble solids. Results and discussion: 
Microorganisms involved in tempeh fermentation, factors 
infl uencing mold growth, fl avor of tempeh, changes 
occurring during tempeh fermentation (with graph), results 
of cytological studies, preservation of tempeh, yields of 
tempeh at various stages of processing. Summary (“It 

was found that the mold Rhizopus oryzae is the essential 
microorganism in the preparation of the Indonesian 
fermented soybean food, tempeh”).
 “Essential steps in tempeh production. Indonesian 
Method. The soybeans are hydrated by either soaking 
overnight in cool water or by soaking for a shorter length of 
time in hot water. Skins are removed by placing a container 
of the beans, either before or after cooking, in water and 
rubbing the beans together with the feet or between the 
hands. The loosened skins rise to the top of the container and 
fl oat away with the water. The beans, which are then partially 
cooked either by steaming or boiling, remain fi rm. After 
cooking, all liquid is drained from the beans and they are 
inoculated with scrapings from a previous fermentation. The 
beans are then wrapped in large banana leaves and placed 
in a warm place to ferment. During the fermentation, the 
beans become bound together into a compact cake by mold 
mycelia. The individual beans become softened through 
enzymic digestion. The raw tempeh is sliced and dried or 
roasted, cooked in soup, or deep fat fried before it is eaten.
 “Method of production used in present study. The 
soybeans used in this investigation were medium sized, 
yellow soybeans of the Seneca variety. Hydration was carried 
out in batch lots. For every kg of dry beans, 3 liters of water 
and 30 ml of lactic acid were added. Beans were generally 
soaked overnight at room temperature.
 “The acidifi ed soak water was saved and the beans 
were passed through an abrasive vegetable peeler which 
loosened the skins. Separation of the skins from the bean 
cotyledons was accomplished by running water into the vats 
accompanied by gentle stirring of the beans.
 “The skinned beans were then returned to the acidifi ed 
soak water and cooked at 100ºC for 90 min. The water was 
now drained from the beans, which were allowed to cool to 
about 37ºC before inoculation.
 “The inoculum used was a pure culture of mold isolated 
from scrapings from a good tempeh fermentation brought 
here from Indonesia by Miss Yap. The inoculum for large 
scale experiments was prepared -by inoculating the pure 
mold on a medium consisting of 100 g wheat bran moistened 
with 300 ml of acidifi ed soybean soak water sterilized in 
a Fernbach fl ask for 20 min at 120ºC. The cultures were 
incubated for 7 days at 37ºC during which time the culture 
sporulated heavily. The culture was then lyophilized and 
ground through a 20-mesh screen in a Wiley mill. One gram 
of inoculum was added per kg of cooked beans and mixed 
thoroughly.
 “The inoculated beans were placed in covered stainless 
steel, trays, in layers 11/4 to 2 inches thick. Diffusion of air 
into the bean mass was facilitated by 1/8-in holes drilled 
in the top and bottom of the trays at 2-inch intervals. The 
temperature of incubation was generally 37ºC.
 “During the fermentation, the beans were examined at 
regular intervals for development of mold, temperature of 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   274

© Copyright Soyinfo Center 2021

the fermenting bean mass, sporulation, and production of 
free NH3. Samples were removed periodically and analyzed 
for pH, soluble solids, soluble and total nitrogen, reducing 
substances, total fi ber, and ether-soluble materials.
 “After the beans were bound together by the mold 
mycelium, the bean cakes were sliced thin, dipped in 10% 
salt brine for fl avoring, deep fat fried at 190ºC until crisp and 
light brown, and were tested organoleptically. Soybeans were 
also sectioned on a microtome before and after mold growth 
to determine extent of mycelial penetration into the bean 
and the amount of cellular breakdown. The samples were 
paraffi ned, embedded and sectioned at 10 or 12 microns with 
a Spencer rotary microtome. The sections were stained with 
thionin, orange G and erythrosin to distinguish mold mycelia 
from soybean cells (3).
 “Samples of tempeh were preserved either by quick 
freezing at -15ºC and lyophilization or by dehydration in a 
circulating hot air oven at 69ºC.”
 Photos show: (1) Tempeh ingredients and prepared 
tempeh including: (a) dry soybeans; (b) soaked, peeled, 
and cooked soybeans; (c) “raw tempeh bean cake sliced;” 
(d) “deep fat fried sliced tempeh. (3) Hydrated soybeans, x 
500 (magnifi cation 500). (4) Hydrated steamed soybeans, 
x 500. (5) “Several sections of tempeh digested soybeans, 
x 500” (a) 24 hours; (b) 72 hours. (6) Hydrated soybeans. 
(7) Soybeans steamed 90 minutes. (8) Tempeh, 200 x. (9) 
Soybeans cooked 1½ hours (120ºC).
 Note 1. This is the earliest document seen (March 2020), 
written by researchers in the USA, with the word “tempeh” 
in the title. Address: Cornell Univ.

869. Hibino, H.; Mano, M.; Innishi, M. 1960. [Enzymatic 
decomposition of protein by Bacillus natto]. Bulletin of 
Nagoya Women’s City College 9:37-38. [Jap]*

870. Bender, Arnold E. 1960. Dictionary of nutrition 
and food technology. London: Butterworths Scientifi c 
Publications. vii + 143 p. See p. 122. *
• Summary: “Takadiastase. Or Koji, an enzyme preparation 
produced by growing the fungus, Aspergillus oryzae, on 
bran, leaching the culture mass with water and precipitating 
with alcohol.”

871. Neagle, Lyle Homer. 1960. Soya protein hydrolysates 
and supplemental enzymes in baby pig nutrition. PhD thesis, 
Iowa State University. 137 p. Page 1685 in volume 21/07 of 
Dissertation Abstracts International. *
Address: Iowa State Univ., Ames, Iowa.

872. Short (J.R.) Milling Company; Short (J.R.) Canadian 
Mills Ltd. 1960. Wytase: The enzyme product of modern 
soybean research. Chicago, Illinois. 37 p. 28 cm. Spiral 
bound.
• Summary:  See next page. Contents: Beautiful white 

bread made with Wytase. (Full-page cover photo of slices 
of white bread on a plate against a background of rows of 
soybean plants growing in a fi eld). What is Wytase? What 
is an enzyme? Wytase contributes to better machinability. 
Farinograms show the greater mixing tolerance of Wytase 
doughs. Wytase makes bread whiter. Wytase makes bread 
of better fl avor. Wytase millers survey each soybean crop 
for enzyme strength. Milled to preserve enzyme activity. 
Enzymes are sensitive. Modern milling and packaging brings 
J.R. Short products to you pure and safe. Wytase standards 
of identity for bakery products. Laboratory program. Where 
corn for Wytase grows almost at the door. Ceratex aids 
fermentation. Protein research by J.R. Short contributes to 
better nutrition. Special 70–Another new product for bakers 
(A stable calcium peroxide dough conditioner). W-52–A new 
product to help bakers (a stable dough conditioner). Wytase 
products and services near you (19 warehouses in the USA 
and 6 in Canada). The benefi ts of Wytase (back cover; it 
makes whiter, softer bread with greater yield).
 “Wytase is used extensively in the production of white 
bread and rolls. It is a natural enzyme preparation processed 
from enzyme active soy fl our and a special dextrinized 
product (Footnote: Ceratex, see p. 29) made from corn. 
Wytase was developed by J.R. Short Milling Company more 
than 30 years ago to provide a product which would utilize 
the enzyme systems of soybeans for the use of bakers.” 
The key enzymes in Wytase are lipoxidases, plus some beta 
amylase. “Enzyme activity is responsible for all life, and 
without enzymes life would not exist.” Enzymes are proteins, 
which contain nitrogen. “Their molecular weight is very 
large, their structure is exceedingly complex, and they are 
greatly affected by their environment”–especially pH and 
temperature. One main function of Wytase is to bleach the 
carotenoid pigments of fl our. Even bleached fl ours contain a 
substantial amount of carotenoid pigments.
 “J.R. Short Milling Company mills soybeans 
exclusively to produce full fat enzyme active soy fl our, the 
chief ingredient of Wytase. The milling of enzymatically 
active soy fl our requires great care to preserve the enzyme 
systems.” The company maintains laboratories in its three 
mills located at Chicago, Illinois; Mount Vernon, Indiana; 
and Toronto, Canada.
 This booklet contains many photos, a small one at 
the bottom of each right-hand page of text, and a large 
one on the left-land facing page. Photos show: Slices of 
white bread on a plate against the background of a fi eld of 
soybeans (cover, full page). Slices of white bread on a plate 
against a background of soybean seeds (p. 1, full page). 
A handful of soybeans against a background of soybeans 
(p. 2). J.R. Short’s laboratories (p. 4-5). An Extensograph: 
It measures the extensibility of dough which contributes 
to its gas retention property (p. 6). Farinogams for bread 
with and without Wytase (p. 8-9). Harvesting soybeans 
from a combine into a truck (p. 14). The latest pneumatic 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   275

© Copyright Soyinfo Center 2021



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   276

© Copyright Soyinfo Center 2021

milling system used by J.R. Short (p. 16). A compressimeter 
measuring the softness of a slice of bread containing Wytase. 
Wytase Dough Whitener being packaged in 100 lb 5-ply 
multi-wall [multiwall] sacks. Letter of quality guarantee 
from Jeffrey R. Short, Jr., President. The bake shop and pilot 
plant at J.R. Short (p. 24-25). Illustration of J.R. Short’s Mt. 
Vernon Milling Co. on the Ohio River (Mr. Vernon, Indiana, 
p. 26). Harvesting corn. Measuring amylase activity with 
the Amylograph. Mellon Institute (Pittsburg, Pennsylvania) 
where a J.R. Short Milling Company research fellowship 
developed a process for isolating an undenatured edible 
protein from soybeans [in about 1953-56] (p. 30). Address: 
20 North Wacker Dr., Chicago 6, Illinois.

873. Alumot, Eugenia; Nitsan, Zafrira. 1961. The infl uence 
of soybean antitrypsin on the intestinal proteolysis of the 
chick. J. of Nutrition 73(1):71-77. Jan. [17 ref]
• Summary: The mechanism of chick growth inhibition by 
raw soybeans is still obscure. Many studies since 1945 have 
given contradictory results. The infl uence of a raw soybean 
diet on protein hydrolysis (proteolysis) in the intestine of 
chicks was studied in order to explain growth retardation. 
“In chicks up to three weeks old, intestinal proteolysis was 
almost completely inhibited. From the 4th week, proteolysis 
increased, approaching the normal at 6 weeks.” Address: 
Dep. of Animal Nutrition, Agricultural Research Station, Beit 
Dagan–Rehovot, Israel.

874. Bergersen, F.J. 1961. Nitrate reductase in soybean root 
nodules. Biochimica et Biophysica Acta (BBA)–Bioenergetics
52(1):206-07. Jan. [8 ref]
• Summary: “This enzyme was shown to be present in the 
bacteroids before nitrogen fi xation commenced and was 
therefore not induced by fi xation products, as has been 
claimed by various authors. The decline in nitrate reductase 
activity on intact bacteroids with nodule age is not due to 
the loss of the enzyme, but either to the failure of the cells to 
generate reducing power or to permeability effects.”
 Note: This is the earliest document seen (Sept. 
2018) that uses the term “bacteroids” in connection with 
soybeans. Address: Div. of Plant Industry, CSIRO, Canberra 
(Australia).

875. Dillard, Martin G.; Henick, A.S.; Koch, R.B. 1961. 
Differences in reactivity of legume lipoxidases. J. of 
Biological Chemistry 236(1):37-40. Jan. [6 ref]
• Summary: In studying the reactivity of legume lipoxidase, 
the authors noted an extremely rapid production of 
hydroperoxide, followed by an equally rapid decomposition–
when relatively high levels of fresh soy extract were reacted 
with linolenic acid. Address: Quartermaster Food and 
Container Inst. for the Armed Forces, United States Army, 
Chicago, Illinois.

876. Ito, Hiroshi; Ota, Teruo; Matsuura, Shinji; Ebine, 
Hideo; Hieda, Harukiyo; Nakano, Masahiro. 1961. [Soy 
sauce fermentation / brewing trial with special tane-koji 
(koji-starter) containing lactic acid bacteria and yeast in 
lyophile form. I. Change of microfl ora and enzymatic 
activity of koji during preparation]. Shokuryo Kenkyujo 
Kenkyu Hokoku (Report of the Food Research Institute) No. 
15. p. 135-39. Feb. [9 ref. Jap]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

877. Ito, Hiroshi; Ebine, Hideo; Ota, Teruo; Manabe, 
Masaru; Nakano, Masahiro. 1961. [Soy sauce fermentation / 
brewing trial with special tane-koji (koji-starter) containing 
lactic acid bacteria and yeast in lyophile form. I. Change of 
microfl ora and enzymatic activity of shoyu mash [moromi] 
during ripening / aging]. Shokuryo Kenkyujo Kenkyu Hokoku 
(Report of the Food Research Institute) No. 15. p. 140-45. 
Feb. [6 ref. Jap]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

878. Kamada, Hidemoto; Sakurai, Yoshito. 1961. Daizu 
seihin no chakushoku ni kansuru kenkyû. VI. [Browning 
reaction of soybean products. VI. Hydrolysis of soybean 
water-insoluble carbohydrate by Taka-diastase (Abstract)]. 
Shokuryo Kenkyujo Kenkyu Hokoku (Report of the Food 
Research Institute) No. 15. p. 163. Feb. [1 ref. Jap]
• Summary: Reprinted from Nosan Kako Gijutsu Kenkyu 
Kaishi (J. for the Utilization of Agricultural Products) 
7(3):111+ (1960). Address: Food Research Inst., Shiohama 
1-4-12, Koto-ku, Tokyo, Japan.

879. Birk, Y.; Bondi, A.; Gertler, A. 1961. The effect of 
chemical and enzymatic treatments of soybean meal on its 
digestibility in vitro and in vivo. Bulletin of the Research 
Council of Israel. Section C. Technology 9C(3):169. 
Israel Society of Food and Nutrition Sciences: Soybean 
symposium. [2 ref]
• Summary: Describes experiments “to inactivate the 
soybean trypsin inhibitors (SBTI) present in soybean meal 
(SBM), without a simultaneous destruction of soybean 
proteins.” Treatment with mild HCl, and digestion by pepsin 
and papain enzymes caused a very signifi cant decrease in 
“the antitryptic activity of the SBM digest.”
 Note: This is the 2nd earliest English-language 
document seen (Feb. 2008) that contains the term “trypsin 
inhibitors” (plural). Address: Faculty of Agriculture, 
Rehovoth, The Hebrew Univ. of Jerusalem, Israel.

880. Pazur, John H.; Shadaksharaswamy, M. 1961. Galactose 
1-phosphate uridyl transferase activity in soybean extracts. 
Biochemical and Biophysical Research Communications 
5(2):130-34. June 2. [6 ref]



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   277

© Copyright Soyinfo Center 2021

• Summary: “The pathways for the biosynthesis and 
degradation of galactose-containing oligosaccharides in 
plants have not yet been fully elucidated. On the basis of the 
occurrence of UDP-galactose in plant tissues (Ginsburg, et 
al., 1958) it is reasonable to expect that uridine nucleotides 
are involved in the metabolism of galactose. Three enzymic 
reactions by which UDP-galactose may be synthesized in 
biological systems have been discovered and these are shown 
diagrammatically in equations 1, 2, and 3 (Kalckar, 1958):” 
Address: Dep. of Biochemistry and Nutrition, Univ. of 
Nebraska, Lincoln, Nebraska.

881. Yamamoto, Kishiro. 1961. Studies on the mechanism of 
mold protease production. III. Activating factors of inactive 
protease in cell-free extracts of Aspergillus sojae KS. 
Agricultural and Biological Chemistry 25(7):519-26. July. 
[16 ref. Eng]
• Summary: Several kinds of metals were found to be 
involved in activation. “The velocity of the activation was 
maximal around pH 10 as well as around pH 5. It was proved 
that a kinase (enzyme) capable of activating the inactive 
protease in alkaline solutions does exist in the cell-free 
extract.” Address: Noda Inst. for Scientifi c Research, Noda, 
Japan.

882. Gini, Bruno; Koch, Robert B. 1961. Study of a 
lipohydroperoxide breakdown factor in soy extracts. J. of 
Food Science 26(4):359-64. July/Aug. [9 ref]
• Summary: Various researchers have studied “lipoxidase” in 
soybeans and other legumes, and in soy extracts. The rapid 
decrease in hydroperoxide is probably due to the presence 
of peroxidase. It appears that peas and soybeans have much 
greater lipohydroperoxidase activity than navy beans. 
Address: Quartermaster Food and Container Inst. for the 
Armed Forces, U.S. Army, Chicago 9, Illinois.

883. Mayer, F.C.; Campbell, R.E.; Smith, A.K.; McKinney, 
L.L. 1961. Soybean phosphatase. Purifi cation and properties. 
Archives of Biochemistry and Biophysics 94(2):301-07. Aug. 
[14 ref]
• Summary: “A nonspecifi c acid phosphomonoesterase 
was concentrated 700-fold from defatted soybean meal. It 
had optimum activity at pH 6.0 as determined with beta-
glycerophosphate. Our observations and those of others 
indicate the possibility that soybeans contain four different 
phosphatases.” Address: Northern Regional Research Lab., 
Peoria, Illinois.

884. Wagenknecht, A.C.; Mattick, L.R.; Lewin, L.M.; Hand, 
D.B.; Steinkraus, K.H. 1961. Changes in soybean lipids 
during tempeh fermentation. J. of Food Science 26(4):373-
76. July/Aug. [11 ref]
• Summary: The Rhizopus oryzae mold “possesses strong 
lipase activity and caused the hydrolysis of over one-

third of the neutral fat of the soybean during the three-day 
fermentation... The neutral fat was composed of palmitic, 
stearic, oleic, linoleic, and linolenic acids, with linoleic acid 
predominating... Except for the depletion of some 40% of 
the linolenic acid in the later stages of the fermentation, there 
apparently was no preferential utilization of any fatty acid.”
 “Although fatty acids were liberated by the hydrolysis 
of soybean lipid, there was no subsequent utilization of 
these fatty acids. It can be concluded, therefore, that R. 
oryzae either does not possess the enzyme systems necessary 
for metabolizing these fatty acids or that R. oryzae is 
impermeable to these acids under the conditions of tempeh 
fermentation.”
 Note: Sorenson and Hesseltine (1966, p. 687) state, 
based on this research, that “it is likely that lipid materials, 
and particularly fatty acids, are the primary sources of energy 
for the tempeh fermentation. The fact that the mold grows 
well on various vegetable oils further suggests that this 
conclusion is true.” Address: New York State Agric. Exp. 
Station, Cornell Univ., Geneva, New York.

885. Ko Swan Djien; Hesseltine, C.W. 1961. Indonesian 
fermented foods: Made from soybeans. Soybean Digest. Nov. 
p. 14-15. [6 ref]
• Summary: “The manufacture of various popular 
Indonesian fermented foods is a part of applied microbiology 
to which modern science has not yet had the time to pay 
much attention. Indonesian people still produce these food 
products at home in this ancient way, little disturbed by 
the automation of modern techniques. Totally, these food 
products are produced in large quantities. Many thousands of 
people, perhaps hundreds of thousands, make their living in 
this domestic home industry.
 “The more than 3,000 islands of Indonesia, with a total 
land area of 736,000 square miles and a population of 85 
million people, are scattered along the equator. Because of 
Indonesia’s location near the equator, its mean temperature at 
sea level is about 26ºC. (= 79ºF.); every 300 feet of elevation 
reduces the temperature by 1ºF. For example, Bandung, a 
city which is about 2,200 feet above sea level has an average 
temperature of 22ºC. (= 72ºF.). The temperature variation 
at any given place is usually not more than 5ºC. or about 
10ºF. Greater variations than these limits are exceptional 
and do not occur often. People can almost predict the 
weather themselves, therefore there is no need for hourly 
announcements about the weather as in the United States.
 “The temperature range in Indonesia, roughly between 
20º and 30ºC., is the optimum for most microbes. Therefore, 
it is not so surprising that for centuries the people in 
Indonesia have prepared several kinds of food using the 
activities of microorganisms without realizing that they were 
making use of microbes. This kind of situation is similar to 
that which existed in Europe with alcohol and wine making 
before Pasteur discovered yeast. In no case are controlled 
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temperatures used, such as are encountered in incubators.
 “Some of the information reported on fermented foods 
popular with Indonesians was obtained from the rather sparse 
literature on the subject (1, 3, 4, 5); most of it comes from 
personal observations by Mr. Ko.
 “Témpé (Tempeh): One of the most popular fermented 
foods in Indonesia is tempe kedelé, or simply called témpé, 
which is made from yellow soybeans fermented with several 
species of Rhizopus. Work at the Northern Laboratory has 
shown that at least four species (R. stolonifer, R. oligosporus, 
R. oryzae, and R. arrhizus) can be used to make témpéh.
 “There are several variations in the domestic procedure 
of manufacturing témpé, but the main points in the procedure 
are as follows: Soybeans are soaked overnight so that 
the seed-coats can be easily removed. Seedcoats can be 
removed by hand, but people also do it by placing the soaked 
soybeans in a bamboo basket and then trodding in it by 
foot at the edge of a river, so that the seedcoats, which are 
easily freed from the beans, fl oat away with the streaming 
water. The combination of food and feet from the viewpoint 
of ethics is somewhat confusing. But, microbiologically, 
one need not be troubled because after the seedcoats are 
removed, the beans are cooked.
 “After being cooked in boiling water without any 
pressure for about one-half hour, the beans are spread as a 
thin layer on a fl at bamboo tray (tampah) or bamboo mat to 
cool and to dry. Now a well-made témpé of a previous batch 
(dried or fresh) is broken into small pieces and mixed with 
the heap of cooked soybeans. The inoculated soybeans are 
ready to be packaged.
 “The most usual method of packaging is to wrap a 
handful of beans with banana leaves into packages of about 1 
x 5 x 10 cm. (0.5 x 2 x 4 inches). These packages are kept at 
room temperature for 1 or 2 days; during that time the mold 
forms a mycelial mass which ties the beans together so that 
a white compact cake is formed. This cake is called témpé. It 
has a white color and a very attractive fresh odor.
 “In Indonesia the témpé, wrapped in banana leaves, is 
sold at the market by the people who manufacture it at home. 
They make about 100 pieces of témpé every day. For a batch 
this size about 5 kilograms of soybeans are needed.
 “To make a big cake of témpé, the bottom of 
a fl at bamboo tray (tampah, diameter of about 20 
inches) is covered with several layers of banana leaves 
(monocotyledonous), on which the inoculated beans are 
spread in a layer about 2.5 cm. thick (about 1 inch).
 “The beans are covered again with several layers of 
banana leaves and now something heavy is placed on the 
leaves to press them down and to prevent too much aeration, 
because excess aeration will cause the development of too 
many black sporangia. Although these black sporangia do 
not affect the quality of the témpé, the black color may be 
unattractive to some people.
 “Another method is to keep the inoculated beans in the 

hollow space of a bamboo stem which is cut lengthwise 
in two halves. After it is fi lled with the inoculated beans, 
the halves are put together again by binding them with a 
string. In this case, one gets a cylindrically formed témpé. 
The témpé which is sold at the market in one of the three 
mentioned forms, is ready to be prepared by the housewife 
in several ways. The témpé can be cut into thin strips, dipped 
into a salt solution and deep-fried in coconut oil.
 “At the Northern Laboratory we have found that various 
vegetable oils can be used in place of coconut oil. In no case 
is there a moldy taste or odor and the fried material takes 
on a delightful fl avor and a light brown color. This is the 
simplest method, which we have used in the laboratory and 
which has attracted so many to the place where we work. 
Apparently our fellow associates have good taste!
 “Another method is to coat thin slices of témpé with 
fl our and fry it in coconut oil. Témpé is also used in a 
special soup of coconut milk which contains red peppers, 
corn, beans and some other ingredients. There are still other 
methods of preparing témpé which would take too long to 
describe here.
 “The latest news which we have recently from Indonesia 
is that fried témpé is now sold in a dry form in tin containers. 
This indicates that efforts are already being made to make 
témpé on a larger scale. But even in the old traditional way, 
if you think of cities like Djakarta with a population of 3 
million or Bandung with a population of 1 million, there are 
maybe thousands of people who make their living in témpé 
making. Half or more of Indonesia’s soybean production, 17 
million bushels in 1959, is possibly used for making témpé 
(2). Recently an abstract by Wagenknecht et al. (6) has been 
published on témpé.
 “Ketjap: Ketjap is soy sauce made from black soybeans. 
Black soybeans are boiled and fermented with Aspergillus 
oryzae for 2 or 3 days. The fermented soybeans are then 
put into salt brine and kept for about 8 days. Then they are 
fi ltered and the residue is cooked several times with fresh 
water to extract all the soluble parts. To the collected liquid, 
aren sugar and other fl avorings are added according to the 
specialty of the manufacturer. The fl uid is then concentrated 
by slow boiling and the thick solution is ketjap, ready for 
use. Variations in procedure are possible. In Indonesia ketjap 
is sold in bottles of about ½ liter.
 “Studies at the Northern Laboratory Investigations are 
being carried out at the Northern Laboratory on the species 
and strains of Rhizopus which have proved to make good 
témpé. These investigations include study of the carbon and 
nitrogen sources, especially various forms and fractions of 
soybeans, which the témpé molds can use or convert.
 “Also being investigated are the types of enzymes, 
especially proteases lipases and amylases, as well as organic 
acids and other products present in the Rhizopus cultures. 
Since the optimum temperature for the témpé fermentation 
of soybeans is important, temperature ranges for growth and 
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fermentation have been established. Temperatures from 25º 
to 40ºC. may be used for making témpé. At 32ºC. témpé may 
be made in a period of 20 hours with certain cultures.
 At the Northern Laboratory we have used Petri dishes to 
prepare batches of témpé from U.S. soybeans, especially the 
variety Hawkeye, not only from the whole soybeans but also 
from beans which have had their seed-coats removed and the 
cotyledons cracked into several pieces.
 “Although Indonesia grows all the soybeans consumed 
there at this time, it is hoped that suffi cient basic information 
can be established in order to make it possible to prepare this 
nutritious and delicious food in other parts of the world. Such 
a food might be introduced into countries where good protein 
foods are desperately needed and, in turn, the development 
might promote the export of U.S. soybeans.”
 Photos show: (1) Dry soybeans in a Petri dish. (2) 
Soybeans in a Petri dish after soaking, dehulling, cooking 
and inoculating, ready to be placed in incubator. (3) Mature 
témpé [round cake, with wedge-shaped slice removed], 
prepared with Rhizopus sp. NRRL, removed from the Petri 
dish. Note growth of mycelium throughout the cake.
 Note: This is the earliest document seen (June 2019) by 
Ko Swan Djien. Address: Northern Regional Research Lab., 
Peoria, Illinois.

886. Chambers, John A. 1961. Soya–The meal in a bean. 
Arkady Review (Manchester, England) 38(4):50-53. Dec.
• Summary: “Soya beans fi rst made their appearance in 
this country in 1908 [sic] and over the years the volume 
of imports has steadily increased.” From these beans was 
extracted soya oil and protein.
 “Another large soya bean usage in this country is in 
the form of fl our, milled from the whole, full-fat soya bean. 
Raw soya bean endosperm when milled produces an enzyme 
active fl our having a characteristic fl avour. This type of 
fl our has an extensive use in bread baking, because of its 
effect on the keeping qualities of bread. The characteristic 
fl avour present in the raw beans can be removed by effi cient 
processing, and the resultant fl our produced from these 
beans has a pleasant, bland taste.” Address: B.Sc., Research 
Chemist, British Arkady Co. Ltd., Skerton Rd., Old Trafford, 
Manchester 16, England.

887. Weakley, F.B.; Eldridge, A.C.; McKinney, L.L. 1961. 
Alleged “thiamine-destroying factor” in soybeans. J. of 
Agricultural and Food Chemistry 9(6):435-439. Nov/Dec. 
[22 ref]
• Summary: For 15 years the literature has contained an 
unrefuted postulation that soybeans contain a thiamine-
destroying factor. But the reported loss of thiamine is based 
on an unreliable thiochrome assay procedure. Thiamine 
in soybean meal exists as 40% free and 60% bound, 
presumably as cocarboxylase. Enzymes in unheated meal 
readily convert cocarboxylase to thiamine. Address: Northern 

Regional Research Lab., Peoria, Illinois.

888. Bourdon, D.; Cotte, J.; Gielfrich, M.-L.; Kaszas, L. 
1961. Determination of urease in soybean cakes. Revue des 
Fermentations et des Industries Alimentaires 16:75. *

889. Cho, H.O. 1961. [Studies on the increased production of 
amylases and proteases by combination of raw materials of 
koji for soy sauce and soy bean paste]. MSc thesis, Graduate 
School, Seoul National University. [Kor]*
• Summary: Previous studies of the koji starter for soy-sauce 
and soybean paste, which are the main condiments in Korea, 
indicated that the amylases and protease activities of the koji 
differ by that kind of substrate, whether soybean or barley.
 In order to try to increase those enzyme activities, koji 
was prepared by various combinations of soybeans and 
barley with the following results.
 1. Koji prepared from the combination of soybean, 
barley and wheat at the ratio 4-6 to 6-4 to 2 was greatly 
superior to that prepared from a single substrate with respect 
to alpha-amylase, saccharifying and protease activities.
 2. Variation of alpha-amylase, saccharifying and 
protease activities depending on the combination of raw 
materials, showed similar tendencies on the whole.
 3. The possibility of improving the processing of 
soysauce, and soybean paste by the use of koji prepared from 
different substrates was discussed. Address: Seoul, Korea.

890. Bain, W.M.; Circle, S.J.; Olson, R.A. 1961. Isolated soy 
proteins for paper coating from a manufacturer’s viewpoint. 
TAPPI Monograph Series No. 22. p. 206-41. (Synthetic and 
Protein Adhesives for Paper Coating) (Technical Assoc. of 
the Pulp and Paper Industry, New York). [70 ref]
• Summary: Contents: Introduction. Types of commercial 
soy protein: Unhydrolyzed types (“unmodifi ed” or 
“undenatured”), hydrolyzed types (of high, medium, low, 
or extra low viscosity grades), chemically modifi ed types 
(acylated, hydrolyzed), enzyme-digested types (extensively 
hydrolyzed, not suitable for adhesive purposes). Chemical 
and physical properties of soy protein: Dispersion of protein 
from defatted meal, protein fractions by electrophoresis, 
“embryo” proteins, protein fractions by sedimentation in 
the ultracentrifuge, behavior of the 11S protein, molecular 
weight of unhydrolyzed soy protein, molecular weight 
of hydrolyzed soy protein, viscosity-pH relationship of 
unhydrolyzed and hydrolyzed soy proteins, amino acid 
composition of soy protein. Isolated soy protein for coating 
of paper and paperboard: Commercial isolated soy protein, 
isolated soy protein solutions, plant procedures for dissolving 
soy protein, isolated soy protein high solids coating colors, 
procedure using sigma blade mixer, procedure using kinetic 
dispersion mill, pigment formulations, isolated soy protein 
in size press coatings, defoamers, preservatives, status of 
isolated soy protein in paper coating. Isolated soy protein in 
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color coating and printing of Kraft linear board: Coating and 
printing equipment, pigments, coating color formulation. 
Isolated soy protein in coating and printing of wallpaper: 
Preparation of soy protein solutions, defoamers, preparation 
of top colors, water resistance, mixing equipment for 
wallpaper colors, coating and printing equipment.
 “Commercially signifi cant quantities of soy protein 
suitable for paper coating applications fi rst became available 
in the United States in 1937... Isolated soy proteins are now 
routinely employed by many paper mills and converters 
as binder in pigment coatings, as well as in other uses. 
The quantity of soy protein used in coated papers in 1949 
was estimated at 14,500,000 lb; in 1958 the quantity was 
undoubtedly higher” (p. 206).
 Enzyme-digested types of commercial soy protein are 
“extensively hydrolyzed to a point where they are classed as 
polypeptides rather than proteins, and are no longer useful as 
adhesives.”
 Note: This is the 2nd earliest English-language 
document seen (Sept. 2020) with the term “isolated soy 
proteins” (or “isolated soy protein”) in the title. Address: 
1&3. Industrial Protein Sales; 2. Research Lab. All: 
Chemurgy Div., Central Soya Co., Inc., Chicago 39, Illinois.

891. Bergersen, F.J. 1961. Nitrate reductase in soybean root 
nodules. Division of Plant Industry, CSIRO, Annual Report 
p. 41. For the years 1960-61.
• Summary: “This enzyme was shown to be present in the 
bacteroids before nitrogen fi xation commenced and was 
therefore not induced by fi xation products, as has been 
claimed by various authors. The decline in nitrate reductase 
activity on intact bacteroids with nodule age is not due to 
the loss of the enzyme, but either to the failure of the cells to 
generate reducing power or to permeability effects.” Address: 
M.Sc. (Hons.), Microbiology, research offi cer [Australia].

892. Tappel, A.L. 1961. Biocatalysts: Lipoxidase and 
hematin compounds. In: Walter O. Lundberg, ed. 1961. 
Autoxidation and Antioxidants. 2 vols. New York: 
Interscience Publishers. Illust. 24 cm. See vol. 1, p. 325-66. 
[98 ref]
• Summary: One important biocatalyst is lipoxidase, a 
naturally occurring substance which has high catalytic 
activity and catalyzes the oxidation of unsaturated fatty 
acids to form peroxides. Address: Dep. of Food Science & 
Technology, Univ. of California, Davis.

893. Soybean Digest. 1962. Edible gels and foams: made 
from soybean protein. Feb. p. 18.
• Summary: “Edible gels and foams made from refi ned 
soybean protein, potentially useful as food and industrial 
products, have been produced by U.S. Department of 
Agriculture chemists in research to fi nd additional market 
outlets for soybeans.

 “The new products, developed at the Northern 
Utilization Research and Development Division, Agricultural 
Research Service, in Peoria, Illinois, can add variety to 
diets and improve nutrition, especially in countries where 
meats are less plentiful than they are in the United States. 
A combination of the refi ned soybean protein and cereal 
products, the researchers believe, would provide a diet well 
balanced in amino acids.
 “The gels and foams may also prove useful in industry–
for example, as glues, binders, coatings, and thickening 
agents, according to A.C. Eldridge, W.J. Wolfe, and A.M. 
Nash, who worked out laboratory procedures for making the 
new products. The studies were conducted under leadership 
of A.K. Smith, head of protein investigations, and J.C. 
Cowan, chief of the Division’s oilseeds laboratory.
 “The gels revert to liquid when heated and thicken 
again when cooled. They are the fi rst heat-reversible gels to 
be made from a vegetable protein. The foams are unusually 
stable–several times more so than other foam products tested 
for comparison. Both of the products are bland in taste and 
appearance. In laboratory tests, they proved compatible with 
various added fl avoring and coloring materials.
 “Development of pilot-plant procedures for producing 
the new gels and foams has not yet been attempted. But the 
simplicity of the laboratory procedure–plus the commercial 
availability of the starting material, soybean protein–
indicates commercial production would be feasible.
 “The soybean protein used in making the gels and foams 
was extracted by acid precipitation from soybean meal. The 
extracted protein was treated with an alcohol solution to 
remove water and fatty materials (lipids), then neutralized 
with sodium hydroxide. The resulting product was sodium 
proteinate, which is soluble in water. If heated and whipped, 
proteinate solutions form foams; if allowed to cool, they 
form gels. When reheated, the gels return to liquid.
 “A main key to success of the new method is correct 
concentration of the alcohol solution used to refi ne the 
soybean protein. The researchers found that any one of 
three solutions–95% methyl, 86% ethyl, or 82% isopropyl 
alcohol–removes lipids that apparently prevent the gelling or 
whipping of less refi ned protein.
 “The method of making the new gels and foams is 
based on earlier studies by Northern Division chemists, who 
refi ned soybean protein and described some of its properties.
 “Other soybean products developed at Peoria include 
protein-rich miso and tofu, traditional Japanese foods, from 
U.S. soybeans (Press Release USDA 158-60) and Gelsoy, 
the fi rst vegetable protein found to have gelling properties. 
Gelsoy can also be whipped, but being less refi ned, it does 
not form heat-reversible gels. Still other uses developed 
for soybean protein include glues for paper lamination and 
plywood, and soybean fl our for enriching food products.”
 A photo shows soybean protein gel being “topped with 
foam from the same source to demonstrate a heat-reversible 
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vegetable protein gel developed by USDA chemists.”

894. Johnson, Dale W.; Lighter, Willard C. 1962. Growth 
developments in soybean products (Continued–Document 
part II). Condensation of a paper presented at Meeting of the 
Chemurgic Council, 13 April 1962. 12 p. 28 cm.
• Summary: (Continued): “It is very diffi cult to carry out 
accurate studies to determine the amino acid requirements 
of the human. Age, sex, state of health, size, hereditary 
characteristics, which indirectly control metabolic functions, 
geographical area, degree of activity of individuals, and 
a host of other factors, have an infl uence on total protein 
intake need and amino acid requirements. The best that can 
be done is to make reasonable ‘guesstimates’ as to these 
requirements.
 “The perfectly balanced protein would be one which, 
when a given individual or individuals take in the optimum 
amount, supplies all of the amino acids in the exact 
proportion that is required to build body tissue and maintain 
exact nitrogen equilibrium.
 “It is common practice for nutritionists to use the white 
rat for evaluating protein quality. Unfortunately, there 
has been no true standardization of technique and diets 
between different laboratories. When diet composition and 
concentrations of dietary protein in these diets is considered, 
it is very diffi cult to convert data from such experiments 
directly to the human. It seems to be the usual practice to 
feed protein at levels near stress conditions, which usually 
do not exist in actual human feeding. Another common 
fault in judging values of proteins is the feeding of single 
sources of protein and the making of judgements based on 
the results obtained on these single proteins. When one feeds 
rats various proteins at higher than the common experimental 
level of approximately 10%, let us say up to levels of 20 to 
25%, the differences between the so-called poorer quality 
and the better quality proteins are not nearly so evident.
 “Results of feeding studies from many laboratories 
prove that the use of soy proteins, either in the form of soy 
fl our and grits or the specialty protein products, can be used 
advantageously to give the public higher protein foods with 
better protein quality at relatively low cost.
 “Protein Costs in Food: It is recognized that when 
a housewife buys an item in the grocery store or meat 
market, she is usually concerned only about the price she 
pays for the item in the package. She is not concerned 
about the detailed nutritional values, although she realizes 
the necessity for food in order to keep her family in good 
health, nor does she consider what she is paying for specifi c 
nutrients. Following are some data which give an indication 
as to what the housewife is paying for protein in those foods 
which do furnish dietary protein. These costs for protein are 
based on the retail prices for certain items in the grocery 
store; fi guring that the fat in these products is worth 20c per 
pound, the carbohydrate (sugars and starch) is worth 10C per 

pound and that the moisture, vitamins and minerals do not 
contribute to the value. On this basis, in dairy items, the price 
for protein will run from approximately $1.50 to $2.75 per 
pound. In meat and poultry items, from approximately $2.00 
to $7.00 per pound. In fi sh, from $3.00 to $5.00 per pound. 
In eggs, around $3.00 per pound and in bread, around $2.00 
per pound.
 “When one considers that the protein in soy fl our 
and grits, at the commercial level, on this same basis 
of calculation, is around 6½¢ per pound, in soy protein 
concentrates about 30¢ per pound and isolated proteins, 
about 40¢ per pound, and, considering that the major costs 
in food items is in packaging, labor, distribution, etc., rather 
than ingredients, it is obvious that the addition of small 
amounts of soy protein to such products to get improved 
nutritional value and increased protein content, really would 
contribute little to the cost per pound at the retail level of 
grocery items so fortifi ed.
 “As an example of such fortifi cation, we have made 
a calculation based on macaroni products. In a macaroni 
product selling at 25¢ per pound, at the retail level, (and this 
may be slightly low) and using a value of 10¢ per pound 
for the starch, ignoring fat, since there is very little there, 
the consumer is paying $1.37 per pound for protein. A 
good average fi gure for the protein content of macaroni, as 
purchased in the store, is around 12.7%. If a manufacturer 
were to prepare a macaroni product with the addition of 
approximately 14 pounds of an isolated soy protein to 86 
pounds of Semolina, it would nearly double the protein 
content of the product. Based on present market costs for 
these protein materials, the cost of the product, at the retail 
level, to maintain the same profi t level, as with the non-
fortifi ed product, would be increased approximately 6¢ 
per pound. But, let us assume that we increase the retail 
value to 35¢ per pound, giving the macaroni manufacturer 
and dealer a little higher profi t on an upgraded product, 
now the consumer is paying less than $1.19 per pound, 
as compared to the $1.37 per pound for the protein but, 
it should be emphasized, the quality of the protein in the 
fortifi ed macaroni, on an equal protein basis, would be more 
than doubled. Since in such a product we have doubled the 
protein content and doubled the protein quality per unit of 
protein, on a per serving basis, with the fortifi ed product, she 
would be getting about 4 times as much protein value for 
nearly the same cash outlay.
 “On the surface, it might appear that soy products are 
trying to compete to take away business from grain, meat 
and dairy products, but, in the American dietary, there is no 
need for such concern, because through the use of various 
mixtures of these materials, we can upgrade the nutritional 
quality of many food items and even increase the demand 
for all types of food products by using proper combinations. 
With the publicity given to the undesirability of calories from 
starch and fats, there is a place for soy products to fi t into 
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foods containing fats and starch to make food items more 
acceptable to the public through improved nutrition and 
physical characteristics.
 “Isolated Soy Proteins: There is interest in the isolated 
proteins to take advantage of its nutritional value and the 
whipping, gelling, thickening, emulsifying, stabilizing, 
fi lm-forming, moisture-holding, fat binding, adhesive, 
cohesive and dough-forming properties. There is not an area 
of the processed food fi eld where the isolated soy proteins 
cannot fi nd a place. Their use may be only for nutritional 
purposes or nutritional value plus certain desirable physical 
characteristics imparted to foods.
 “In the case of white fl our, the fi rst limiting amino 
acid is lysine. The use of isolated soy proteins, along with 
these grain products, helps to give a better overall balance 
of amino acids, resulting in improved nutritional value. 
Studies have shown that the addition of 10% isolated soy 
protein, based on the fl our, in making bread, will increase the 
protein content of such a loaf by about 75% but will improve 
the nutritional value by 200 to 300%. This nutritional 
improvement can be obtained through the addition of about 
0.25% lysine to white fl our. However, the addition of lysine 
does not result in increased protein content. Interestingly 
enough, the addition of lysine, along with the soy protein, 
gives a further boost to the protein value of such a bread by 
an additional 30 to 40%, making it possible to have a bread 
with a protein value nearly equal to that of meat.
 “Nutritionists agree that the ideal situation would 
be to have every mouthful of food that we take perfectly 
balanced insofar as nutrients are concerned. From a practical 
standpoint, this could not be done with all types of foods 
or beverages which we eat, but some standard foods can be 
markedly improved.
 “The isolated soy protein and protein concentrates have 
a place in the meat industry where they serve as binders 
to emulsify fats and hold moisture, giving these products 
better slicing and chewing characteristics making them more 
acceptable to the consumer. Shrink in processing is reduced 
and shelf life increased.
 “The isolated soy protein products, along with 
fl avor, carbohydrates, fats, minerals and vitamins, make 
it possible to manufacture tailor-made foods from a 
nutritional standpoint, with a variety of shapes and physical 
characteristics. These proteins can be spun into fi bers, which 
with added fl avors have characteristics of meats. It is also 
possible to simulate many dairy-type products, such as 
coffee cream, whipped cream, sour cream, ice cream, and 
cheese, using isolated soy protein in combination with other 
ingredients” (Continued). Address: Central Soya Co., Inc., 
Chemurgy Div. Johnson’s present address: Crest Products, 
Inc., 4830 S. Christiana Ave., Chicago 32, Illinois.

895. Farkas, Daniel F.; Goldblith, S.A. 1962. Studies on the 
kinetics of lipoxidase inactivation using thermal and ionizing 

energy. J. of Food Science 27(3):262-76. May. *
• Summary: “Lipoxidase demonstrated a typical protein 
inactivation response to heat as a function of pH when 
heated at 65ºC and 0.1 molar buffer. The enzyme was found 
to be very sensitive to ionizing energy when irradiated in 
pH 7 buffer.” Address: Dep. of Nutrition, Food Science and 
Technology, Massachusetts Inst. of Technology, Cambridge 
39, Massachusetts.

896. Shibasaki, K.; Hesseltine, C.W. 1962. Miso 
fermentation. Economic Botany 16(2):180-95. June. [32 ref]
• Summary: The role of miso in the Japanese diet is reported. 
The Aspergillus oryzae strain used for miso and sake has 
high amylolytic as well as proteolytic action. (That used for 
soy sauce has high proteolytic action). In miso fermentation, 
the koji starter is prepared by inoculating trays of cooked 
rice and vegetable ash. After good growth, the fungus is 
dried without killing its spores. Cooked soybeans are mixed 
with rice, salt and the koji starter. Chemical changes during 
fermentation are reported. Many microorganisms are present 
in miso. Address: 1. College of Agriculture, Tohoku Univ., 
Japan; 2. Northern Regional Research Lab., Peoria, Illinois.

897. Van Der Jooste, Jasper W.; Moreland, Donald E. 1962. 
Soybean phenoxyesterase. Nature (London) 195(4844):907-
08. Sept. 1. [8 ref]
• Summary: Esterases have been classifi ed on the basis 
of their responses to organophosphorous inhibitors. 
Plant esterases have not yet been included in this 
classifi cation. While characterizing plant enzymes, 
the authors found in soybean seedlings the enzyme 
phenoxyesterase which expressed considerable specifi city 
for 2-naphthylphenoxyacetate (NOPA). This purifi ed enzyme 
had an optimum pH of 6.0 (phosphate buffer). Address: 
Dep. of Crop Science, North Carolina State College and 
Crops Research Div., Agricultural Research Service, USDA, 
Raleigh, North Carolina.

898. Kasugai, Aiko. 1962. Mame-rui moyashi no amiraaze, 
toku-ni -amiraaze ni tsuite [Studies on bean sprout amylase, 
especially on the -amylase]. Nippon Nogeikagaku Kaishi 
(J. of the Agricultural Chemical Society of Japan) 36(9):784-
88. Sept. [7 ref. Jap]
Address: Osaka Woman’s Univ., Osaka, Japan.

899. Hanaoka, Yoshio. 1962. Shôyu hozon ni kansuru 
kenkyû. I. Aspergillus sojae no seisan suru esterase ni tsuite 
[Studies on preservation of soy sauce. I. On the esterase 
produced by Aspergillus sojae]. Hakko Kogaku Zasshi (J. of 
Fermentation Technology) 40(12):610-614. Dec. [7 ref. Jap; 
eng]
• Summary: n-Butyl p-hydroxy benzoate is widely used as a 
preservative for soy sauce, but this material is enzymatically 
decomposed in raw soy sauce. This enzyme is produced by 
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Asp. sojae and has the following characteristics: It is a kind 
of esterase and its optimal pH is 6.0. It is almost inactivated 
after heating at 50ºC for 10 minutes, but in the presence of 
sodium chloride this enzyme inactivation is altered. The 
longer the period of aging of soy sauce mash, the more the 
enzyme activity is depressed. Address: Central Research Inst. 
of Noda Shoyu Co., Ltd., Noda, Japan.

900. Chang, K.H.; Lee, K.H.; Park, S.O. 1962. [Studies 
on koji for soy sauce brewing. I. Isolation of Aspergillus 
species]. Report of the Army Research and Testing 
Laboratory (Seoul, Korea) 1:40-45. [Kor]*
• Summary: 1. Four hundred eighty species of Aspergillus 
were isolated from koji, Meju (fermented soy bean) and soil 
which were collected from 56 sources / locations in South 
Korea.
 2. Four hundred eighty strains of Aspergillus were 
screened for protease, saccharogenic amylase, and 
dextrinogenic amylase productivity and activity.
 3. Three strains of Aspergillus oryzae, S56-9, S-10, and 
M17-2, were selected as having the best enzyme activity 
among all of these. Address: Army Research and Testing 
Laboratory, Seoul, Korea.

901. Kunert, G. 1962. Activation of soybean lipase. Flora 
(Jena) 152:168. *

902. Asimov, Isaac. 1962. Life and energy. New York, NY: 
Avon. 378 p. Index. 18 cm.
• Summary: Chapter 15, “The Catalysts of Life,” is a very 
interesting history of the scientifi c attempt to determine what 
distinguishes living from non-living things. In the 1830s 
enzymes (called “ferments” at the time) were discovered 
and shown to be organic catalysts: pepsin was isolated 
from gastric juice and diastase from malt. In the 1850s 
and 1860s, the French chemist Louis Pasteur, in a series of 
classic investigations, showed that the formerly mysterious 
process of fermentation is generally the result of the action 
of living microorganisms. In the late 19th century there 
were two schools of thought. The vitalists held that living 
things were fi lled with a “vital force,” which acted under 
different laws than those governing inanimate things, and 
were above the laws of thermodynamics and chemistry. The 
chemists believed that enzymes catalyzed life processes. An 
experiment by the German chemist Eduard Buchner in 1897 
showed that inanimate enzymes could cause fermentation. 
This destroyed the vitalist position and the western 
equivalent of the concept of ch’i or ki or prana. Out of its 
ashes rose the new science of biochemistry. By the 1930s it 
was shown that enzymes are “catalytic proteins” or “protein 
catalysts.” Address: USA.

903. Hayward, James W. 1962. Progress report of committee 
on quality and processing guide for edible soy fl our and soy 

grits. In: USDA Northern Regional Research Laboratory, ed. 
1962. Proceedings of Conference on Soybean Products for 
Protein in Human Foods. Peoria, IL: USDA NRRL. iii + 242 
p. See p. 219-21.
• Summary: Committee members:
 “Mr. L.E. Allen, UNICEF
 “Dr. J.C. Cowan, Northern Utilization Research and 
Development Division
 “Mr. G.M. Diser, Archer-Daniels-Midland Company
 “Mr. F.H. Hafner, General Mills Inc.
 “Dr. Max Milner, UNICEF
 “Dr. A.K. Smith, Northern Utilization Research and 
Development Division
 “Mr. R.L. Terrill, Spencer Kellogg and Sons
 “This project was initiated back in August of 1960 by 
the Minneapolis offi ce of the Soybean Council of America 
at the request of Dr. Max Milner, Senior Food Technologist, 
Food Conservation Division, UNICEF, New York, N.Y. 
The purpose intended for this guide was to establish quality 
standards for soy fl our and soy grits that could be followed 
in producing these soya products in quantity for possible use 
as a major dietary source of protein for young children and/
or a major source of supplementary protein in cereal-base 
and other types of foods for children and adults. This guide 
has also had as its purpose the matter of acquainting various 
people identifi ed with WHO / FAO / UNICEF-assisted 
programs with the identity and many virtues of the particular 
soy fl ours and soy grits that are most likely to be used for the 
feeding programs as indicated.
 “The fi rst rough draft of this guide was issued and 
circulated to members of the Protein Products Committee 
(Soybean Council of America, Inc.) on July 11, 1961.
 “This guide has now received initial clearance of the 
U.S. soy fl our processors through the Protein Products 
Committee of our ‘Council,’ and it will be submitted 
presently in its corrected form to our Special Collaborative 
Committee which is identifi ed with this project, as listed 
above.
 “This ‘guide,’ still tentative as it now stands, contains 
the following three distinctive sections:
 “1. General, with introduction, defi nitions, and types 
of soy fl our and grits, descriptions and fl ow charts covering 
processing, composition, and recommended uses.
 “2. Analytical Methods–source of offi cial and tentative 
procedures for many routine and special determinations 
are cited and in several instances specifi c procedures 
are enclosed with the guide. These procedures cover 
determination of general composition and methods under 
‘quality control,’ such as urease activity, water dispersible 
protein, protein bioassays with laboratory animals; sanitary 
analyses, including bacteriological procedures, procedure for 
acid-insoluble ash and procedure for detecting presence of 
possible insect and rodent contamination. This portion also 
deals with packaging aspects.
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 “3. This is a separate section containing product 
specifi cations for each type of say fl our and/or soy grits 
which are considered to have application in these feeding 
programs.
 “The soya products that are now covered by 
specifi cations are as follows:
 “Full-fat soy fl our (general purpose)
 “Defatted soy fl our (general purpose)
 “Defatted soy fl our (toasted)
 “Defatted soy grits (general purpose)
 “Defatted soy grits (toasted)
 “Detailed information is supplied for each soya product, 
as mentioned, under the following categories:
 “Defi nition
 “Analyses, including particle size
 “Special Considerations:
 “I. Nutritional or Functional Aspects
 “PDI (protein dispersible index)
 “Urease Activity
 “II. Sanitation Aspects
 “Bacteriology–total bacterial plate count
 “Acid-insoluble ash
 “Insect and rodent contamination
 “Physical Properties
 “Color
 “Odor
 “Taste
 “Texture
 “Recommended Uses
 “Discussion Following Hayward Report on Processing 
Guide
 “Dr. Hilbert commented that one of the properties 
which appears to have been overlooked is storage life under 
specifi ed conditions of temperature and time. He referred 
particularly to a case where canned food stored on the 
beaches in the sun in Egypt showed defi nite deterioration and 
created a very bad impression when it was fed to people and 
they became sick.
 “Mr. Hafner commented that storage life of soy fl our is 
unusually long, far more stable than milk products, even at 
140º F. if kept sealed. In polyethylene bags there has been no 
deterioration up to 5 years if kept dry and free from rodents 
and insects. The University of Minnesota has a relative 
humidity study, reprints of which are available.
 “In India after 7 weeks’ storage at 90º-104ºF. at a 
relative humidity well over 75 percent there was a slight 
softening and loss of crispness of samples stored in open 
bowls protected only by refrigerator covers at night, but 
no deterioration. This applied to both extracted and full-fat 
fl ours if the lipase had been destroyed. Until a few months 
ago no stable full-fat fl our was being sold. Now we have 
stable products.
 “In paying tribute to Dr. Hayward and his committee, 
Dr. Milner indicated that the problem is half solved if it can 

be defi ned. This meeting and the Processing Guide have 
defi ned our problems and brought them into proper focus.” 
Address: Chairman, Director of Nutrition, Soybean Council 
of America, 304 Baker Building, Minneapolis 4, Minnesota.

904. Hesseltine, C.W. 1962. Research at Northern 
Regional Research Laboratory on fermented foods. In: 
USDA Northern Regional Research Laboratory, ed. 1962. 
Proceedings of Conference on Soybean Products for Protein 
in Human Foods. Peoria, IL: USDA NRRL. iii + 242 p. See 
p. 74-82. [9 ref]
• Summary:  “Three types of fermented foods have been 
investigated at the Northern Regional Research Laboratory, 
namely, soya sauce, miso, and tempeh. The fi rst was studied 
shortly after World War II and the others have been studied 
within the last 2 or 3 years. The three fermentations have in 
common a mold fermentation of soybeans, with the soybeans 
being altered by the enzymes produced microbiologically.”
 “A third fermentation of soybeans which we have 
studied most recently is the Indonesian fermented soybean 
food called tempeh or tempe. We were fortunate in having 
Mr. Ko Swan Djien from the Laboratory of Microbiology, 
Institute of Technology, Bandung [Java, Indonesia], spend 
part of last year with us in the study of this fermentation. 
Since he was acquainted with this food and we had cultures 
available, we began with a study of the pure culture 
fermentation paralleling the actual process carried out in 
Indonesia. The fl owsheet [fl ow sheet] of the process on a 
laboratory scale shown in Figure 4 is as follows:

 “1. Soybeans are washed and soaked overnight in tap 
water at 25ºC.
 “2. The seedcoats of the soaked beans are removed 
by hand if a small amount is to be prepared. In doing so, 
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the beans are split into two halves and the seedcoats are 
discarded.
 “3. The two halves of the beans are then boiled without 
pressure in excess water for ½ hour.
 “4. Remove the beans onto towels to drain off the excess 
water and to cool the beans, which are now swollen and soft.
 “5. After cooling and draining, the beans are inoculated 
with spores of the tempeh mold (Rhizopus sp. NRRL 
2710), A few ml. of sterile water are added to a slant of the 
sporulated culture and 1 ml. of this spore material will be 
more than adequate to inoculate two petri dishes of beans.
 “6. After the beans have been inoculated and mixed, 
they are packed into petri dishes. It is important to pack 
as many beans as possible into each dish and to tie the 
lids down. If the beans are not packed tight the mold will 
sporulate; this is not good.
 “7. The inoculated beans in petri dishes are then placed 
in an incubator at 31º-32ºC. for about 20 hours.
 “8. At 20-24 hours the entire dish should be fi lled 
completely with white mycelium and the entire contents can 
be lifted out as a round disc. Some sporulation may occur at 
the edge of the dish; this is all right.
 “9. This mass of mycelium and beans is then sliced into 
thin slices about ½ cm. or less in thickness, dipped into salt 
water, and fried in a vegetable fat. The slices will become 
a golden brown color and are delicious when hot. One may 
want to salt to suit one’s taste and some like to add soya 
sauce to the hot, crisp slices.
 “In Indonesia the fermenting mass of soybeans is 
wrapped in banana leaves with a volume not much greater 
than the fermentation as carried out in our laboratory. This 
fermentation has certain distinct advantages, namely, it 
is a very short fermentation time; a very acceptable food 
product is made, and the whole process is relatively simple. 
However, the food has several disadvantages–including the 
ease of contamination and short keeping time of the fi nished 
product.
 Note 1. This is the earliest document seen (Dec. 2021) 
that contains a detailed description of how to make and cook 
tempeh–on a laboratory-scale more than a home-scale.
 Note 2. This is the earliest document seen (Dec. 2021) 
that mentions the Rhizopus strain “NRRL 2710”–which 
soon became the most widely recommended strain. Address: 
Head, ARS Culture Collection Investigations, Fermentation 
Lab., Northern Utilization R&D Div., Peoria, Illinois.

905. Soybean Digest. 1963. Brazilians study soy [at the 
Northern Utilization Laboratory in Peoria, Illinois]. Jan. p. 
24.
• Summary: The three Brazilian scientists, Dr. Alcides 
Martinelli, Filho (Junior), Dr. Rudolpho de Camargo, and 
Dr. Helcio Falanghe, are from the University of Sao Paulo, 
Piracicaba, Brazil. At the Northern Utilization Laboratory 
in Peoria, Illinois, Martinelli is investigating the use of 

plastic fermentation packages in making tempeh. Camargo 
is studying the activity of enzymes in tempeh fermentation, 
and a factor that can interfere with the fermentation. Both 
are working under the supervision of Dr. C.W. Hesseltine. 
Falanghe is doing chemical research under Dr. J.J. Rackis to 
isolate this inhibitory factor. The work is supported in part by 
UNICEF.

906. Birk, Yehudith; Gertler, A.; Khalef, S. 1963. Separation 
of a Tribolium-protease inhibitor from soybeans on a calcium 
phosphate column. Biochimica et Biophysica Acta 67(2):326-
28. Feb. 12. [7 ref]
• Summary: A protein fraction (c-1) from soybean meal 
inhibits the growth and proteolytic activity in vitro of 
the larvae of the insect Tribolium confusum. This study 
reports the separation of C-1, an isolated protein fraction 
in soybeans, from the accompanying trypsin inhibitor and 
soybean amylase. It is hoped that this protein fraction will 
serve as a helpful tool in the study of insect proteolytic 
enzymes. Address: Faculty of Agriculture, Hebrew Univ., 
Rehovoth, Israel.

907. Wilson, Curtis M.; Shannon, Jack C. 1963. Distribution 
of ribonucleases in corn, cucumber, and soybean seedlings: 
Effects of isolation media. Biochimica et Biophysica Acta 
68(2):311-13. Feb. 26. [13 ref]
• Summary: “Soybeans were marked by a high content 
of RNAase in the microsomes in S and ST media, but the 
shift to the soluble fraction also occurred. “ Address: Crops 
Research Div., Agricultural Research Service, USDA, 
Agronomy Dep., Univ. of Illinois, Urbana, Illinois.

908. Bielorai, Rachel; Bondi, A. 1963. Relationship between 
antitryptic factors of some plant protein feeds and products 
of proteolysis precipitable by trichloroacetic acid. J. of the 
Science of Food and Agriculture 14:124. Feb. *
Address: National and Univ. Inst. of Agriculture, Rehovot, 
Israel.

909. Perur, N.G.; Smith, R.L.; Wiebe, Herman H. 1963. 
Catalase activity and iron defi ciency in soya bean leaf tissue 
(Letter to the editor). Current Science (Bangalore, India) 
32(4):162. April.
• Summary: “The set of plants that received very low 
supply of iron apparently did not exhibit symptoms of iron 
defi ciency (chlorosis) on their, leaves. However, the low 
iron supply had infl uence on the catalase activity of the leaf 
tissue. The enzyme activity was reduced by an extent of 32% 
as a result of iron defi ciency. The results of the investigation 
therefore lead to the conclusion that the measurement of 
catalase activity served as an indicator of the physiological 
response of the plants to their nutrient status of iron.” 
Address: Agronomy Dep., Utah State Univ., Logan, Utah.
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910. Meyer, Edwin W.; Lighter, Willard C. 1963. Soy protein 
usage in foods. Soybean Digest. Sept. p. 63-69.
• Summary: Contents: Introduction. Slow progress. Soy fl our 
usage. Protein malnutrition. Potential in foods. Isolated soy 
protein.
 “As soybean growers you probably want to know how 
many bushels of soybeans are being used to make protein 
products for foods and then you want to know what’s ahead. 
How many bushels will foods use in future years?
 “I will try to answer your question about the current use 
of soy protein in foods and give you some picture of what the 
future use may be. While I am doing this, I would also like 
to make you aware of the fact that ‘One crop helps another.’ 
We are all aware of the fact that the protein from the U.S. 
soybean crop made possible the great growth in animal 
agriculture and greatly expanded the market for feed grains. 
We are not quite so aware of the fact that soy proteins, used 
in everyday food products, have a real potential to help the 
per capita consumption of such crops as wheat and meat.
 “First let us answer the question as to the bushels of 
soybeans currently used to make soy protein for use in foods. 
The only form of soy protein currently being used in human 
foods in suffi cient volume to be signifi cant is soy fl our. The 
fi gures available to us on volume of soy fl our used in human 
foods show that in the last 6 years this volume has fl uctuated 
up and down between 42 million and 64½ million pounds of 
fl our with an arithmetical average of 55,285,000 pounds per 
year. Using a yield of 42 pounds of soy fl our from a bushel 
of soybeans, this volume would require 1,316,000 bushels of 
soybeans. This is just under 2/10ths of 1% of a 700-million-
bushel crop of soybeans.
 “Slow Progress: Even though soybeans have been used 
for human foods for many centuries in the Orient, we fi nd 
that after nearly 40 years of research and development in 
the United States, very little progress has been made in 
establishing truly large markets in the food industry for soy 
protein products. Certainly the millions of dollars invested 
by government and by private industry have not yet begun to 
pay off. The P and L statement still shows a red fi gure at the 
bottom.
 “There are a number of reasons for this slow progress. 
First, we should recognize that the processing of beans for 
food as developed over the years in the Orient was adapted 
for family or village-type processing where consumption was 
immediate and shelf life unimportant. Thus this technology 
or art has not been overly helpful in promoting utilization in 
this country. Further, these products and the fermentation-
type soy products of the Orient are foreign to our food 
patterns and do not fi nd wide acceptance.
 “We should also note that unless soybeans and soybean 
meal products are properly and carefully processed, they 
have a bitter, beany, objectionable fl avor. In this regard it is 
well to recall that about 18 years ago, in an altruistic attempt 
to provide much-needed protein for the peoples of war-torn 

Europe, our government and our industry combined to do 
an almost disgracefully bad job of processing soy fl our for 
this purpose. The memory lingers on in both Europe and 
America.
 “Another important reason for the slow acceptance 
of soy protein products in foods is the fact that their 
most readily apparent value is a nutritional one. This 
sounds paradoxical, but, with few exceptions, protein 
nutritional value in prepared foods has not been a highly 
merchandisable commodity in the United States where we 
have an abundance of protein in our well-balanced diets. 
Also, the health food image that has developed around 
soy protein products has not been helpful in gaining their 
acceptance as recognized food ingredients by both food 
processors and consumers.
 “And, fi nally, we would point out that most 
technologists in the soybean and food industries have been 
slow to recognize less apparent values of the soy protein 
products, namely, their unique functional characteristics.
 “The fact that soy protein products must overcome some 
real handicaps does not mean that they have no future in the 
food industry. To us these handicaps point up two important 
facts. First, the continuing commercial development of soy 
protein products will be neither an easy nor an inexpensive 
project.
 “Secondly, we will develop a volume market for soy 
protein products only as we are able to make use of their 
intrinsic values to solve industry problems and provide better 
and more convenient products for the consumer.
 “To give you some orderly insight as to what’s going on 
and what’s ahead for soy protein products, we will discuss 
the three types of soy protein products separately: soy fl our, 
soy protein concentrate and isolated soy protein.
 “For the purpose of our discussion, soy fl our can be 
defi ned as the mechanically refi ned and classifi ed products 
obtained from high quality, sound, clean, dehulled soybeans. 
This defi nition includes natural full-fat fl our from dehulled 
beans, defatted fl our from solvent-extracted fl akes, and 
designed fl ours containing varying quantities of soybean oil 
and lecithin, all ‘tailored’ for different food usage.
 “Early in the development of soybean meal for the 
feeding of farm animals, it was learned that moist heat 
treatment, or ‘toasting’ as it is called in the industry, is 
necessary for inactivation of growth inhibitory substances 
and for achieving optimum nutritional value. However, it 
was some time, and after much trial and error, before it was 
realized that heat treatment was a critical factor in the control 
of functional qualities necessary for usage in a variety of 
prepared food items, most of which are heat processed.
 “This need for functional activity in soy fl ours 
stimulated a search for improved technology in controlling 
the heat treatment which is most often related to the water-
dispersible protein content or nitrogen solubility index of 
the fl our. Today, soy fl ours are available in a wide range of 
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water-dispersible protein contents, each suited for particular 
food product applications.
 “Time does not permit us to dwell on these functional 
values other than to enumerate a few signifi cant ones 
such as moisture absorption and retention, fat absorption 
and emulsifi cation, viscosity characteristics, cohesive 
and adhesive nature and enzymatic activity. Although 
these functional properties are now recognized, it is 
apparent that further progress in the control of these useful 
properties would be greatly stimulated by a more complete 
understanding of the physico-chemical mechanisms 
involved.
 “Earlier, we mentioned fl avor in relation to sad 
experiences with wartime produced soy fl our. We think no 
one will contest the statement that unless a potential food 
ingredient possesses a fl avor which is compatible with the 
fl avor pattern of the intended use, it will not be accepted. 
Signifi cant strides have been made in improving the fl avor 
profi le of soy fl our; however, considerable progress must be 
made in this area before it can reach its full potential in food 
usage. Today, the usage of soy fl our in bland food items is 
restricted because of its fl avor. There is need for improving 
the fl avor of soy fl our without adding materially to its cost.
 “Soy Flour Usage: It is well to briefl y review the 
current food usage of soy fl our since this can be benefi cial 
in pinpointing areas that offer growth potential. Soy fl our 
has found a place in many prepared mixes such as those 
for cake doughnuts, waffl es and pancakes. It is used in 
breakfast cereals and, notably, in cereals for infants wherein 
good protein value is desired. Because of its hypoallergenic 
qualities soy fl our has been employed in the preparation of 
baby formulas for complete milk replacement. Also, it is 
used for the nutritional supplementation of prepared infant 
and junior foods.
 “Soy fl our is employed in making candies, confection 
items, breading mixes, cookies, macaroni products, and in 
table-ready meat products such as frankfurters, bologna, 
nonspecifi c loaves and certain canned meat products. 
Another use is in baked goods, particularly white bread and 
specialty breads.
 “With current technological changes in commercial 
white bread production, there is an increasing opportunity 
for the use of an improved soy fl our. The introduction of 
the high-speed continuous process for bread has made the 
requirements for ingredients and additives more critical. 
This criticality includes the tolerance for good protein 
supplements. It has been learned that the protein level of 
white bread can be maintained through the use of blends of 
soy fl our, nonfat dry milk and whey solids.
 “It was estimated that the 1962 production of white pan 
bread in this country amounted to about 12.5 billion pounds. 
Of this about 15% was made by the continuous process. If 
one considers this as a potential market for soy fl our at a use 
level of about 2.0%, this single use-area alone would mean 

a market for 37.5 million pounds of fl our or about 900,000 
bushels of beans per year, a fi gure not too much lower than 
that given earlier for current soy fl our consumption in terms 
of bushels of beans.
 “In citing a potential such as this, we do want to 
emphasize that such will become reality only if soy fl our is 
improved in fl avor and other functional characteristics by 
low-cost processing” (Continued). Address: Central Soya 
Co., Chemurgy Div., Chicago, Illinois.

911. Van Der Jooste, Jasper W.; Moreland, Donald E. 1963. 
Preliminary characterization of some plant carboxylic ester 
hydrolases. Phytochemistry 2(3):263-71. July/Sept. [23 ref]
• Summary: Carboxylic ester hydrolase preparations were 
obtained from acetone powders of soybean seedlings. A 
phenoxyester (phenoxyesterase) form soybean seedlings 
differed from enzymes previously described in that it was 
highly specifi c for 2-naphthyl phenoxyacetate (NPOA), not 
inhibited by p-chloromercuribenzoate (PCMB), and slightly 
activated by diisopropylfl uorophosphate (DFP). Soybean 
enzymes hydrolyzed NPOA more rapidly than 2-naphthyl 
acetate (NA). Address: Dep. of Crop Science, North Carolina 
State College, and Crops Research Div., Agricultural 
Research Service, USDA, Raleigh, North Carolina.

912. Liang, C.J.; Yang, Tsu-Hsing. 1963. [Infl uence on 
nutritive value of soybean protein by heat. I. Inactivation of 
urease and antitrypsin activities of soybean by heat]. Chung-
Kuo Nung Yeh Hua Hsueh Hui Chih (J. of the Chinese 
Agricultural Chemical Society, Taiwan) 1(1-2):44-50. Oct. [5 
ref. Chi; eng]
• Summary: “The activities of urease and antitrypsin in the 
extracts of raw and heat-treated soybean meals were studied. 
It was shown that the urease activity was still found in the 
soybean after heating at 80ºC for 15 minutes, but it vanished 
completely by heating at 90ºC for 5 minutes. The antitrypsin 
in soybean was completely destroyed by heating at 100ºC for 
15 minutes or at 110ºC for 10 minutes. After heating at 90ºC 
for 5 minutes, the urease activity vanished, but 95.7% of 
antitrypsin activity still remained in the meal.
 “The urease and antitrypsin activities were found in 
some of the soybean meals randomly sampled from the 
solvent extract process factories. Among nine samples of 
local made soybean meals, fi ve of them revealed urease 
activity, but seven of them showed antitrypsin activity. 
Among those four samples which showed no urease activity, 
antitrypsin activity was found in two of them. When the 
samples showed urease activity, the antitrypsin activity was 
generally high. Therefore it has been concluded that the 
urease test is not suitable for determining the adequacy of 
heat treatment of soybeans.” Address: Dep. of Agricultural 
Chemistry, National Taiwan Univ.

913. Arkady Review (Manchester, England). 1963. Robert 
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Whymper [obituary]. 40(4):58-59. Dec.
• Summary: “Robert Whymper was the man who spotted 
Arkady as a winner for British bread. Robert Kennedy 
Duncan, after whom Arkady is named, formulated Arkady as 
a completely new type of ingredient for bread in the U.S.A. 
but it is Robert Whymper who was mainly responsible for its 
introduction to Britain.
 “Whymper was one of a small band of chemists in the 
food industry in Great Britain prior to World War I.”
 “Mr. Whymper was one of the original directors of the 
British Arkady Co. Ltd. when it was formed in 1921 and 
remained on the Board until his death, i.e. for more than 40 
years.
 “The Arkady Review, which commenced publication in 
1924, was Mr. Whymper’s idea and in its early years he was 
a frequent contributor.”
 “Another activity which was a ‘must’ to a man of 
Mr. Whymper’s outlook was scientifi c research for better 
products for making better bread. With this end in view a 
laboratory and test bakery were included as an integral part 
of the fi rst small Arkady factory and have remained a vital 
part of the Arkady Company’s activities ever since.
 “It was at the instigation of Mr. Whymper that much 
research was devoted to the preparation of soya fl our for 
breadmaking. Soya fl our of the processed type had been 
sold for some years in Great Britain but the special value of 
the enzyme-active fl our which we now call Do-Soy was not 
appreciated by the baking trade until 1937 when we put it 
on the market. The usefulness of enzyme-active soya fl our 
in bread is borne out by the estimate that 75% of the bread 
made in Great Britain to-day contains soya fl our.”
 “He retired to Italy several years ago and he died in 
Rome in October. He will be kindly remembered as an 
adventurous spirit always looking for progress.”

914. Product Name:  Hi-Soy (Full-Fat, Heat-Treated Soya 
Flour).
Manufacturer’s Name:  British Arkady Co. Ltd., Arkady 
Soya Mills.
Manufacturer’s Address:  Old Trafford, Manchester 16, 
England.
Date of Introduction:  1963.
Ingredients:  Soybeans.
Wt/Vol., Packaging, Price:  25 kg multi-ply sacks with a 
protective moisture-proof layer.
How Stored:  Shelf stable.
Nutrition:  Protein 41.0%, oil 20.0%, phosphtides (lecithin) 
2.0%, sugars 10%, other carbohydrates 13.7%, cellulose 
2.3%, ash 4.5%, moisture 6.5%.
New Product–Documentation:  Arkady Review 
(Manchester, England). 1963. “’HI-SOY’ in Confectionery.” 
40(3):42-46. This is a processed soy fl our. Recipes are 
given for cake, general-purpose mix, and pies; Ad in Food 
Manufacture (London). 1967. Ingredient Survey. Jan. p. 13. 

“Would Mrs. Johnson connect high jinks with Hi-Soy?” This 
section bound after Jan. 1967 issue (Vol. 42).
 Orr and Adair. 1967. Tropical Products Institute Report 
G-31. “The production of protein foods and concentrates 
from oilseeds.” p. 56. Hi-Soy is a full-fat soya fl our 
containing 20% fat and 40% protein. Isabel James. 1972. 
Vegetarian Cookery. p. 78. Soya sausage roll fi lling uses Hi-
soy soya fl our.
 Form fi lled out by Peter Fitch of British Arkady. 1983. 
He says Hi-Soy is a full-fat soya fl our. It has no enzyme 
or urease activity. The particle size is 100 mesh. Soya 
Bluebook. 1986. p. 85. Now spelled “Hisoy.”

915. Kim, Y.H.; Kim, Z.U. 1963. [Effects of the ratio of raw 
materials on the quality and taste of soy sauce. I. Studies on 
the changes of enzymatic activities and chemical components 
during koji preparation with various ratios of raw materials]. 
J. of the Korean Agricultural Chemical Society 4:17-22. 
[Kor]*
• Summary: Changes of enzymatic activities and chemical 
components during koji preparation of soy sauce with 
various ratios of soy beans and wheat were studied as the 
fi rst step in checking the current ratio of raw materials for 
improved soy sauce and determining the proper ratio for 
them with respect to its quality and taste. The following 
results were obtained.
 (1) The protease in the dried koji were mainly composed 
of one part which was active at the neutral pH (about 6.0) 
range, while other parts that were active at acid and alkaline 
pHs were inferior. The more wheat in the koji, the stronger 
the protease activities at acid and neutral pH and the weaker 
at alkaline pH.
 (2) The activity of enzymes increased rapidly in early 
stages, then gradually in later stages protease and beta-
amylase rapidly throughout except the drying of alpha-
amylase during the course of koji preparation. The greater 
the amount of wheat as a raw material, the stronger the 
protease and the beta-amylase activity.
 (3) Reducing sugars, amino nitrogen, and total nitrogen 
were increased, while total sugar was decreased during the 
course of koji preparation.
 (4) The more wheat used as a material, the more 
reducing sugar and total sugar there was. While the total 
nitrogen was decreased, no noticeable differences were 
observed in the amino nitrogen among the dried kojies. 
Address: College of Agriculture, Seoul National University, 
Suweon, Korea.

916. Hesseltine, C.W.; Smith, Mabel; Bradle, Barbara; Ko 
Swan Djien. 1963. Investigations of tempeh, an Indonesian 
food. Developments in Industrial Microbiology 4:275-87. [8 
ref]
• Summary: “Tempeh is made in Indonesia with mixed 
cultures that appear to be largely Rhizopus oligosporus, of 
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which NRRL 2710 is a typical representative. We prepared 
tempeh by pure culture fermentation with 39 strains of 
Rhizopus representing 6 species. A satisfactory laboratory-
scale fermentation is described based on a 20 to 24-hour 
fermentation of dehulled beans with R. oligosporus. Full-fat 
grits may be used in place of dehulled whole beans. Soak 
soybeans (100 gm, Hawkeye variety) in 300 ml tap water 
at 25ºC for 20 hours. Remove the seedcoats by rubbing the 
soaked soybeans by hand under running tap water. Boil 
the dehulled soybeans in fresh tap water for 30 minutes. 
Spread the hot cooked soybeans on cheesecloth with paper 
towels underneath and leave for 15-30 minutes as the beans 
drain and cool, and their surface becomes relatively dry. 
Then inoculate the soybeans with a suspension of Rhizopus 
oligosporus mold spores; mix well. Place soybeans in sterile 
petri dishes (15 x 100 mm) so that they press tightly against 
the cover and are tightly packed. Incubate at 31ºC for about 
20 hours until the soybeans are bound together tightly with 
a fragrant white mycelium. There may be some dark spore 
formation at the edge where the mold comes most in contact 
with the air. Good tempeh should have a pleasant, fresh, 
slightly mushroom odor. A fl ow sheet of this fermentation is 
shown in Fig. 1.
 “The tempeh-producing strains were characterized with 
regard to carbon and nitrogen source required for growth. 
All strains grew on soybean oil, xylose, glucose, galactose, 
trehalose, and cellobiose. None grew on i-erythritol, lactose, 
raffi nose, or inulin. The best nitrogen sources appeared to be 
asparagine and ammonium sulfate.”
 Contents: Introduction. Isolation of the tempeh 
mold (21 species and strains were isolated). Small-scale 
tempeh fermentation (with fl ow sheet, based on 100 gm 
of soybeans). Preserving tempeh. Miscellaneous studies. 
Amylase activity.
 Figures show: (1) Flow sheet for tempeh. (2) Pectinase 
activity of R. arrhizus NRRL 1526 and a non-tempeh-
forming fungus, Gilbertella persicaria NRRL 2700. (3) 
Pectinase activity of R. arrhizus NRRL 1526 at different 
dilutions of the culture fi ltrate. (4) Pectinase of representative 
tempeh molds. Some have low activity and some high.
 Tables: (1) Time and temperature required for making 
good tempeh with 17 different NRRL mold strains and at 
4 different temperatures. (2) Utilization of various carbon 
sources by certain strains of Rhizopus. (3) Amylase produced 
by tempeh producing strains of Rhizopus (26 strains during 
3 different times–42, 66, and 138 hours). (4) Liquefaction of 
gelatin by selected strains of tempeh producing Rhizopus.
 Note: This is the 2nd earliest document seen (March 
2020) that describes how to make tempeh in a laboratory 
scale and the fi rst that describes how to make it on a home 
scale–by hand. Address: Northern Regional Research Lab., 
Peoria, Illinois.

917. Tappel, A.L. 1963. Lipoxidase. In: Paul D. Boyer, 

Henry Lardy, and Karl Myrback, eds. 1963. The Enzymes. 
2nd ed. 8 vols. New York: Academic Press. See vol. 8, Chap. 
8, p. 275-83. [51 ref]
• Summary: Contents: Occurrence and function. Properties 
and specifi city. Kinetics. Inhibitors. Mechanism.
 Occurrence and function (p. 276): “Lipoxidases have 
been found only in legumes, some cereal grains, and oil 
seeds. Important sources, given in order of decreasing 
activity, are: soybeans, urd beans, lentils, green peas, 
peanuts, navy beans, red beans, lima beans, wheat, barley, 
and sunfl ower seeds (22-25).”
 “Properties and specifi city: The greatest advance in 
the knowledge of the lipoxidase enzyme came from the 
preparation of pure soybean lipoxidase by Theorell et 
al. (32, 33) and subsequent studies of its properties by 
Holman (34, 35). Crystalline soybean lipoxidase was found 
to be homogeneous by electrophoresis, diffusion, and 
sedimentation in the ultracentrifuge. Its isoelectric point 
is pH 5.4, and its molecular weight is 102,000. The amino 
acid composition and the absorption spectrum of crystalline 
soybean lipoxidase show no distinctions that differentiate 
lipoxidase from other proteins. Ashing of the enzyme and 
metal analysis indicated that there was no metal prosthetic 
group.
 “Lipoxidase is a highly specifi c catalyst for the 
oxidation of unsaturated fatty acids that contain the cis, 
cis-1, 4-pentadiene system. The most commonly occurring 
substrates are the essential fatty acids, linoleic acid...”
 The fi rst edition was edited by J.B. Sumner and K. 
Myrback. Address: Dep. of Food Science & Technology, 
Univ. of California, Davis.

918. André, Émile. 1964. Sur l’utilisation des graines de soja 
dans l’alimentation humaine par les populations d’Extrême-
Orient [On the dietary utilization of soya beans in the Far 
East]. Oleagineux 19(1):37-39. Jan. English-language 
summary p. XXVIII. [1 ref. Fre; eng]
• Summary: The author gives the results of his research 
on lipoxidase, initially inspired in early 1931 by a young 
Chinese student M. Kiawo Hou. He also discusses soymilk 
(lait de soja or téou-jou), tofu (fromage de soja or téou-fou), 
yuba (téou-fi ), soy oil (huile de soja), soy sauce (tsing yeou 
[sic, tsiang yeou?]), miso (miso de soja), and soy sprouts 
(germes de soja). The residue from making tofu and soymilk 
(okara) is fed to poultry and pigs. Soya oil is made by an 
archaic process that is very ineffi cient. “The residue, not 
perfectly separated from the oil, is consumed by the poorer 
classes.” Address: France.

919. Thompson, John F.; Turner, D.H.; Gering, R.K. 1964. 
Gamma-glutamyl transpeptidase in plants. Phytochemistry 
3(1):33-46. Jan. [36 ref]
• Summary: The isolation and identifi cation of nine gamma-
glutamyl dipeptides from plants in recent years prompted the 
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authors to search for their mode of formation. They found 
evidence for a gamma-glutamyl transpeptidase in several 
plant tissues which may be responsible for the formation of 
naturally occurring gamma-glutamyl dipeptides.
 Table 1 (p. 34) shows transpeptidase activity in the 
tissues of 8 different plants. In the soy bean, the activity is 25 
in the immature seed and 24 in the green pod. Address: U.S. 
Plant, Soil and Nutrition Lab., Soil and Water Conservation 
Research Div., Agricultural Research Service, USDA, and 
Botany Dep., Cornell Univ., Ithaca, New York.

920. Kotake, Yazo; Ono, Tadayoshi. 1964. Shokubutsu-sei 
chû no bitamin B-12 ni tsuite [Vitamin B-12 in vegetable 
foods]. Shokuhin Eiseigaku Zasshi (J. of the Food Hygienic 
Society of Japan) 5(1):39-43. Feb. [32 ref. Jap; eng]
• Summary: Small amounts of vitamin B-12 were found 
in such vegetables grown in the mud such as arrow head 
(Sagittaria sagittifolia L. var. sinensis Makino; Jap. junsai) 
and lotus root, and also in bamboo shoots grown in the soil. 
Briefl y discusses the importance of vitamin B-12 in vegan 
and vegetarian diets. Soy is not mentioned.
 Note 1. As of 1975 in Japan junsai has the scientifi c 
name Brasemia purpurea and is also called “water shield.” 
This tiny, delicate wild plant, surrounded by a gelatinous 
slippery coating or “shield,” grows on the surface of ponds. 
Considered a great delicacy, it is used in soups. Sold in small 
bottled.
 Note 2. Takadiastase is used in this experiment. Address: 
Osaka Public Health Institute, 1, Morimachiminami, 
Higashinari-ku, Osaka, Japan.

921. André, Émile; Hou, Kia-Wo. 1964. La lipoxydase. Sa 
découverte dans le résidu de la préparation du lait de soja 
[Lipoxidase. Its discovery in the residue by-product of 
soybean milk production]. Oleagineux 19(3):187-93. March. 
English-language summary, p. XXVII. [Fre; eng]
• Summary: “The cheese called Teou-fou in China is 
somewhat consumed in Paris and the region surrounding it, 
where the number of Chinese restaurants is greater than one 
could believe.” Of the total restaurants in this area, about 35 
are Chinese restaurants, 10 at Vietnamese, and only 5 are 
Japanese. They are visited both by people of those countries 
and by western consumers who are curious to taste exotic 
foods. “There were, and still are, two or three shops in and 
around Paris, where tofu (fromage de soja) is prepared daily 
and delivered to the restaurateurs who have ordered it. Mr. 
Kia-Wo Hou had friendly relations with one of the two 
established at Colombes and was able to easily procure the 
materials he needed.”
 Note: In about 1910 Li Yu-ying, a Chinese soyfoods 
pioneer, established a soyfoods manufacturing company 
named Usine de la Caséo-Sojaïne, at Vallées, near Colombes, 
outside of Paris. It is not clear how the current companies 
at Colombes are related to the earlier company. Address: 1. 

Conseil scientifi que a l’R.H.O.; 2. Docteur es-Sciences de 
l’Universite de Paris.

922. Chambers, J.A. 1964. The bleaching action of soya. 
Arkady Review (Manchester, England) 41(1):3-6. March.
• Summary: “An examination of the patent literature of 
1930 reveals some of the very early work done in the Arkady 
laboratories to effect the natural bleaching of fl our through 
the agencies of high speed mixing and enzyme-active soya 
fl our. The relevant [British] patent numbers covering this 
work are B.P. 342,697; 343,193 and 343,677. Enzyme-active 
soya fl our, or an aqueous extract of this fl our, was added at a 
level of up to 2% of the wheat fl our weight, to a dough made 
from bleached or unbleached fl our. A dough so made was 
subjected to a fast mixing action which continuously exposed 
varying parts of the dough to the oxygen of the atmosphere. 
Oxygen was transferred to the wheat fl our, via the soya fl our, 
bringing about the necessary bleaching effect.” Address: 
B.Sc., Research Chemist, British Arkady Co. Ltd., Skerton 
Rd., Old Trafford, Manchester 16, England.

923. Matsuura, Shinji; Nakano, Masahiro. 1964. Tane kôji ni 
kansuru kenkyû. VIII. [Studies on “tane-koji” (koji starter). 
VIII. Relation between koji-making and tree-ashes in tane-
koji manufacturing]. Shokuryo Kenkyujo Kenkyu Hokoku 
(Report of the Food Research Institute) No. 18. p. 115-21. 
March. [14 ref. Jap; eng]
• Summary: In making commercial tane-koji (koji starter), 
the ash of certain trees (twig and leaf of oak, chestnut, 
camellia, etc.) is generally added to the culture media 
as much as 2% of the weight of the rice used to grow 
Aspergillus oryzae. Samples of ash from each of the six most 
popular trees used by makers of koji starter were tested. The 
potassium content was 8% and the aqueous solution of the 
ash has a pH of about 10.
 It was shown that this ash accelerates the growth of 
Aspergillus oryzae, generates heat during the incubation of 
koji, and increases the saccharifi cation rate of the koji.
 The ash did not infl uence the activities of the amylase or 
protease enzymes, nor the bacterial numbers of the koji.
 Reprinted from Nihon Shokuhin Kogyo Gakkai Shi 
9(9):386-91 (1962). Address: Food Research Inst., Shiohama 
1-4-12, Koto-ku, Tokyo, Japan.

924. Food Processing (Chicago). 1964. The courts are 
raising the ‘imitation barrier.’ 25(4):25-27, 30-32, 34. April.
• Summary:  “In an unbroken series of favorable decisions, 
nine different courts in seven states have recognized the legal 
right of Coffee-Rich, Inc. of Buffalo, New York, not to use 
the crepe-word ‘imitation’ on the company’s new coffee-
Rich coffee whitener–a replacement for traditional dairy 
cream.
 “Because the issues involved in the Kansas decision 
are typical of all seven states in which Coffee-Rich has 
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overcome the legal challenge of local dairy interests, Food 
Processing is reproducing in toto the Syllabus and opinion 
handed down by the Kansas Supreme Court.”
 The states in which Rich Products has won its legal 
battles against the dairy industry and the dates of the 
decision are as follows: Louisiana, 17 Nov. 1961; Indiana, 
18 May 1962; Virginia, 29 Oct. 1962; Kansas, 4 Sept. 1962; 
Washington state, 28 Jan. 1963; Wisconsin, 1 Nov. 1963; 
Michigan, 23 Dec. 1963. In each case it was decided that 
Coffee-Rich was not an imitation cream, milk, or half-and-
half and therefore did not need to have the word “imitation” 
printed on its label. “General Counsel for Rich Products 
Corporation and its wholly owned subsidiary, Coffee Rich 
Inc., is Arnall, Golden & Gregory of Atlanta, Georgia. All 
of the successful litigation has been handled by Ellis Arnall, 
Senior Partner, and Elliott H. Levitas, Junior Partner. Mr. 
Arnall is former Attorney General and Governor of Georgia.”
 Within the article is a 2-page sidebar titled “How a 
man’s vision furthers new forms of food.” A small portrait 
photo shows Robert E. Rich. (above) and states: “Weaning 
the world from the cow by means of tailor-made vegetable-
fat and vegetable-and-protein products that do specifi c jobs 
better than their cow-born counterparts–and usually at much 
lower cost–has been almost a personal crusade for Robert E. 
Rich, President of Rich Products Corporation and Coffee-
Rich, Inc., its wholly owned subsidiary.
 “Like all crusades, this one is costly; Rich has spent 
upwards of a half-million dollars and continues to spend 
large sums of money for legal fees, court costs, etc., as he 
‘blazes the trail’ for technological advance in state after state 
(see box score at left).

 “Interestingly, considering the consternation he produces 
among entrenched dairy interests, Rich has a dairy-plant 
background, and even today continues to head up the largest 
solely-owned dairy in the U.S.
 “Rich’s pioneering in non-dairy whip toppings and 
whippable emulsions began immediately after World War II. 
As milk order administrator for the state of Michigan during 
the war, he had learned about the Ford Motor Company’s 
George Washington Carver Laboratories’ successful 
development of a continuous method of producing soy milk 
and cream by extracting soy protein from the bean
 “In April, 1945, using a new batch-extraction process 
that surpassed the original Carver extraction method in 
effi ciency, Rich produced his original soy-cream Whip 
Topping. By freezing it, he was able to market it throughout 
the U.S., over extended periods of time.
 “The new synthetic product had several advantages over 
cream. It could be re-whipped, even several days after initial 
whipping. It produced almost twice the whipped yield of 
regular cream–more than tripling its liquid bulk when it was 
whipped. Stiffness and overrun were retained longer, and the 
product possessed markedly better keeping qualities. And, it 
cost less.
 “In addition, when kept frozen, it can be stored for more 
than two years–then thawed and used. This is utterly beyond 
the capabilities of whipping cream.
 “In 1956, Rich acquired the research “jewel” who since 
has boosted the company into the position of largest U.S. 
specialist manufacturer of whippable emulsions. Holton 
W. Diamond, who had been chief chemist of The George 
Washington Carver Laboratory of The Ford Motor Company, 
came to direct Rich Products’ research [a small portrait photo 
shows Mr. Diamond holding a quart carton of Coffee-Rich 
(lower left)].
 “Diamond’s ‘Diamond Process’ patents for producing 
vegetable-fat whippable emulsions enabled Rich to market 
a line of bases and toppings with remarkable shelf-life, 
resistance to mechanical breakdown, compatibility with fruit 
acids and other qualities that could not be approached by 
conventional cream-derived products.
 “Newest all-vegetable-fat emulsion product–liquid 
‘Coffee-Rich’ is a coffee ‘whitener’ which, although shipped 
frozen, exhibits great stability after thawing, remaining 
fresh up to two-to-three weeks under normal refrigeration. 
This unusually protracted shelf-life results principally 
from absence of protein–except for .8 per cent of sodium 
caseinate, used as stabilizer.
 “Since Coffee-Rich is slow to sour or spoil or curdle, it 
eliminates a major problem encountered with coffee-vending 
machines. Restaurants, hospitals, cafeterias and other large-
volume feeding outlets also are prime prospects.”
 Concerning Chil-Zert soy ice cream: In United States v. 
651 Cases, Etc. the court held that Chil-Zert was an imitation 
of chocolate ice cream since it “contained the identical 
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ingredients of Chocolate-fl avored ice cream in approximately 
the same proportions, ‘except that soy fat and soy protein are 
used therein in place of milk fat and milk protein’; that it was 
manufactured in substantially the same manner as Chocolate 
ice cream, and with the use of similar machinery; that it was 
similar in taste, appearance, color, texture, body and melting 
qualities; that it had identical use and that ‘its composition 
differs only from ice cream in the substitution of a cheaper 
ingredient; namely vegetable oil in place of milk products.’”

925. Roelofsen, P.A.; Talens, Anneke. 1964. Changes in 
some B vitamins during molding of soybeans by Rhizopus 
oryzae in the production of tempeh kedelee. J. of Food 
Science 29(2):224-26. March/April. [11 ref]
• Summary: During tempeh fermentation, ribofl avin and 
niacin increased considerably, whereas thiamin decreased. Of 
the thiamin present in the cooked soybean cotyledons, about 
one-third was used up by the tempeh mold–Rhizopus oryzae.
 During tempeh fermentation, the hyphae of the mold 
penetrate between the cells in the outermost layer of the 
cotyledons, and “secrete enzymes that penetrate further. As 
a result of the enzymatic action on the cell walls, the cells 
in tempeh separate easily when the cotyledons are either 
masticated, squeezed, or shaken with water. The digestibility 
of the cotyledons is greatly increased over that of merely 
cooked ones.”
 Note: This is the earliest English-language document 
seen (Sept. 2006) with the word “kedelee” (Indonesian 
for “soybean”) in the title. Address: Lab. of General and 
Technical Biology, Technological Univ., Delft, Netherlands.

926. Hafner, Fred H. 1964. Adapting soy protein products to 
food use. Cereal Science Today 9(5):163-64, 166. May.
• Summary: The author discusses some of the variables 
found in soy protein products and their effect on 
functionality. Contents: Introduction. Oil spectrum. PSI 
(protein solubility index) spectrum. Enzyme activity. 
Color index. Granulation spectrum (of soy fl our and grits). 
Viscosity.
 The “Protein Solubility Index” is defi ned as “the 
percentage of total protein that will dissolve in water under 
standardized conditions.” A diagram titled “PSI Spectrum” 
shows PSI, which can range from 0 to 100 is defi ned as 
percentage of soluble protein divided by percentage of total 
protein, divided by 100. The PSI of toasted soy protein 
products is in the range of 0 to 20, while the PSI of raw, 
unprocessed soy protein products is in the range of 80 to 
100. Enzyme activity is high at high PSI and low at low PSI. 
Product color is light (creamy white) at high PSI and darker 
(deep buff) at low PSI. Note: This is the earliest document 
seen (Oct. 2000) that uses the term “protein solubility index” 
or PSI in connection with soybeans.
 Table 1, titled “Enzyme activity on soy protein 
products,” shows the activity of the enzymes lipoxidase, 

urease, diastase (beta), lipase, and protease, in four soy 
protein products whose PSI ranges from high to low. 
Address: General Mills, Inc., Minneapolis, Minnesota.

927. Steinkraus, Keith H. 1964. Research on tempeh 
technology in the United States. Paper presented at the 
International Symposium on Oilseed Protein Foods. 9 p. 
Held 10-16 May 1964 at Tokyo. [15 ref]
• Summary:  See next 2 pages. An excellent review of 
the subject. “The general objectives of tempeh research 
in the United States have been (1) to develop controlled 
processing methods which will consistently yield a uniform, 
reproducible tempeh which can be used for biochemical or 
nutritional studies, (2) to develop small factory methods 
of producing tempeh for use in the world-wide feeding 
programs, (3) to determine the changes that occur in 
soybeans fermented to tempeh, (4) to characterize the molds 
capable of converting soybeans to tempeh and to learn their 
requirements for growth and enzymic activity, and (5) to 
determine the nutritive value of tempeh.”
 Many variations in the basic process are possible:
 1. Variations in raw soybeans.
 2. Variations in dehulling procedures.
 3. Use of acidifi ed versus non-acidifi ed soak water for 
hydration.
 4. Variations in the microorganisms used.
 5. Variations in soaking and cooking time.
 6. Variations in molds used.
 7. Variations in tempeh containers.
 8. Variations in fermentation temperature.
 9. Preservation and storage of tempeh.
 Table 1 gives an equipment list for a small tempeh 
factory. Table 2 is a fl ow sheet for production of tempeh and 
of tempeh inoculum. Address: Cornell Univ., New York State 
Agric. Exp. Station, Dep. of Food Science and Technology, 
Geneva, New York.

928. Yokotsuka, Tamotsu. 1964. Shoyu. Paper presented at 
International Symposium on Oilseed Protein Foods, Institute 
of Food Technologists, USA. See p. 31-48. Held 11-15 May 
1964 at Lake Yamanaka, Japan.
• Summary: Contents: General situation of shoyu in the 
Orient with emphasis on Japan: The 3 types of shoyu now 
available in Japan (koikuchi, usukuchi, and tamari; about 
90% of Japanese shoyu is of the koikuchi type, whose color 
is between that usukuchi [light] and tamari [dark]).
 Note: This is the earliest English-language document 
seen (April 2012) that contains the word koikuchi (it refers to 
the type of shoyu / soy sauce most widely used in Japan) or 
the word usukuchi (it refers to light-colored shoyu made and 
used mostly in the Kyoto-Osaka area).
 Government regulation of the quality of shoyu in 
Japan. History of shoyu in the Orient. Development of 
technology and research in recent years, and problems 
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for the future: Utilization ratio of the total nitrogen, use 
of defatted soybeans instead of whole ones, reduction of 
fermentation period, technical aspects (growing koji 50 cm 
deep without the use of small wooden trays, reducing the 
two major production costs of growing koji and pressing 
the mash, pressing once with great pressure for a long time 
to avoid water washing which causes oxidation), three keys 
to shoyu production (culturing the mold, stirring the mash, 
and pasteurization), academic research on microbes in and 
fl avorous compounds of shoyu problems for the future.
 The total production of shoyu in Japan is about one 
million kiloliters, and per capita consumption is about 10 
liters/year; this has been decreasing. Japanese get about 50% 
of their daily salt intake from shoyu, plus about 2 grams 

of protein. There are more than 5,000 commercial shoyu 
manufacturers in Japan. They produce about 95% of all 
Japanese shoyu; the remaining 5% is produced by farmers 
in the countryside. The biggest manufacturer’s market 
share [Kikkoman’s] is about 20%. About 50% of the total 
output is produced by 35 factories. As is the case with many 
industries, there has been a growing concentration of shoyu 
production among the larger companies.
 It takes one year or more to fi nish shoyu fermentation at 
the natural (ambient) temperature. One-year mash [moromi] 
has the best fl avor, two-year mash has the best taste, and 
three-year mash has the best color. Up until World War 
II, these three kinds of mash were blended to produce the 
highest grade shoyu.
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 The by-products of the shoyu industry are soy cake and 
soy oil [shoyu cake and shoyu oil]. Soy cake usually contains 
about 3.5% of total nitrogen and about 10% of carbohydrate; 
it is used chiefl y for animal feeds. The oil layer, which 
rises to the top of shoyu, is ethylesters of higher fatty acids, 
including 30 to 40 free fatty acids. It is removed before 
pasteurization and utilized for cutting oil, as a raw material 

in lower grades of soap, as a source of linoleic acid, etc.
 The glycerol content of shoyu produced from whole 
soybeans and wheat is about 1.0 to 1.2%, while that of shoyu 
produced from defatted soybeans and wheat is about 0.3 to 
0.5%.
 In Japan, shoyu is sold in two types and sizes of 
containers: wooden kegs (72 liters and 18 liters), and glass 
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bottles (2 liters, 1.8 liters, and 1 liter). The most popular of 
these in Japan is the 2 liter glass bottle, which presently costs 
100 to 250 yen.
 All shoyu exported from Japan has been regulated by 
government law since 1950. The inspection consists of 
both organoleptic and analytical tests involving baumé, 
sodium chloride content, extract, and total nitrogen. Wartime 
circumstances gave rise to very diluted shoyu which still 
contained 18% salt, but got its dark brown color from 
caramel and had a nitrogen content of only 0.1 to 0.2%. 
These circumstances also led to the chemical hydrolysis of 
oilseed protein such as defatted soybean meal, copra meal, 
peanut meal, and sometimes cottonseed meal in order to get 
shoyu-like substances. MSG manufacturers were chemically 
hydrolyzing soybean and wheat protein. They succeeded in 
refi ning and processing the mother liquor of glutamic acid 
[HVP] to be used as a very inexpensive way of increasing 
the quantity of shoyu. Even today this accounts for about 
30% of Japanese shoyu.
 All of these circumstances delayed the restoration of 
the quality of Japanese shoyu for a long time after World 
War II. In 1963 new quality standards were implemented 
by the Japanese government, supported by the Japanese 
Shoyu Association and many technicians. The law of the 
Netherlands forbids the use of the name “soy sauce” for all 
products except those made from soybeans by fermentation, 
and with a nitrogen content more than a certain amount. This 
law excludes most Japanese soy sauce, and Japanese shoyu 
makers would like to see the law changed.
 History: The word shoyu fi rst appeared in Japan in 1596, 
and in China in 1618, as far as is known in Japan. “Years ago 
several kinds of beans and corn were used as raw materials; 
nowadays, however, only soybeans and wheat are used in 
Japan.” Soybeans were fi rst introduced into Europe in 1723 
by Thunberg, later president of Upsalla University. In 1723, 
the population of Tokyo was one million and there were nine 
associations of shoyu makers in Japan, including the Noda 
association, which consisted of 19 manufacturers.
 Export history: “Japanese shoyu was exported to 
European countries by the Dutch about 300 years ago. 
According to old records shoyu was presented to Louis XIV, 
and it was kept as a secret ingredient by the cooks of the 
court; the same period when coffee from Ethiopia was fi rst 
brought to him.” For 200 years after that time, export of 
shoyu was not widely permitted by the Japanese government. 
Meanwhile Chinese soy sauce became popular all over the 
world. Though the export of Japanese shoyu was reopened in 
the Meiji period (1868-1912), the market share of Japanese 
shoyu worldwide is still very small. Only about 0.2% of the 
shoyu made in Japan is presently exported, but the amount 
is increasing year after year. Note: This is the second earliest 
document seen stating that Louis XIV used shoyu; the fi rst 
was by Obata (1959). However Obata admitted in 1983 that 
his statement was pure speculation, with no document to 

support it.
 Defatted soybeans: “The advantages of the use of 
defatted soybeans are lower cost per unit weight of nitrogen 
and the reduction of fermentation period. The period to get 
the highest content of glutamic acid in mash is 10 to 12 
months for defatted soybean mash, while it is 18 months 
for whole-soybean mash at one natural temperature. The 
disadvantages of defatted soybeans are inferior stability of 
the fi nal product with respect to oxidation and heating, lower 
glycerol content and higher acidity, and a little diffi culty 
in alcoholic fermentation. This higher acidity is caused by 
higher lactic acid content.
 To reduce the fermentation period: Use defatted 
soybeans, treat the soybeans adequately, make koji with 
high enzymatic activity, and warm the mash. Several years 
ago a warming temperature of 40ºC (104ºF) was used, but 
nowadays there is a trend toward the use of lower warming 
temperatures (30-35ºC maximum) in order to avoid inferior 
odor and a decrease in the amino acid content. A lower 
temperature during the beginning stage of fermentation is 
widely believed to be preferable to promote high nitrogen 
yield, especially higher content of glutamic acid, and to 
promote alcoholic fermentation.
 Since ancient times the 3 most diffi cult processes 
have been culturing the mold, stirring the mash, and 
pasteurization. The various functions of pasteurization 
are examined. During and after World War II, when 
the quality of shoyu declined sharply, and it was easily 
damaged by fi lmforming surface yeasts, the pasteurization 
temperature was raised to more than 80ºC and butyl-para-
hydroxybenzoate, an artifi cial preservative approved by 
the government, was added. Nowadays, however, since the 
quality has been restored, this pasteurization temperature 
cannot be lowered, because consumers are accustomed to the 
fl avor from the higher temperature.
 Future problems: Concentration and dehydration 
of shoyu, more economical containers, new methods of 
pressing the mash for higher effi ciency, further reduction of 
the fermentation period, export of shoyu, development of 
highly processed secondary products, etc. Address: Noda 
Shoyu Co., Ltd.

929. André, Émile. 1964. Sur la lipoxydase des graines 
de soja. État actuel de nos connaissances [The lipoxidase 
of soybean seeds. The present state of our knowledge]. 
Oleagineux (France) 19(7):461-63. July. [22 ref. Fre]

930. György, Paul; Murata, K.; Ikehata, H. 1964. 
Antioxidants isolated from fermented soybeans (tempeh). 
Nature (London) 203(4947):870-72. Aug. 22. [10 ref]
• Summary: The isofl avone 6,7,4’-trihydroxyisofl avone was 
found in tempeh and the authors believe this highly active 
substance is probably a normal constituent of soybeans. 
[Note: This isofl avone was later shown to be a product of the 
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fermentation process]. This may be an example of isofl avone 
modifi cation that may occur during the fermentation or 
processing of soybeans. “Daidzein and genistein are the 
aglucones of the known glucosides, daidzin and genistin. 
Enzymatic hydrolysis of the glucosides through the action 
of Rhizopus oryzae has been proved... The antioxidants 
liberated in tempeh act probably through their protection 
and preservation of the biologically eminently effective 
vitamin E in soybeans and not by direct biological action. 
When larger amounts of 6,7,4’-trihydroxyisofl avone become 
available, its antioxidant effect in vitamin E-defi cient animals 
should be investigated.” Address: 1. Univ. of Pennsylvania; 
2-3. Osaka City Univ., Osaka, Japan.

931. Pomeranz, Y.; Mamaril, F.P. 1964. Effect of 
N-ethylmaleimide on the starch liquefying enzyme from soy 
fl our. Nature (London) 203(4947):863-64. Aug. 22. [12 ref]
• Summary: Most researchers believe that soy-bean seeds 
are a good source of Beta-amylase, but the biological 
function of soy-bean amylases is obscure since the beans 
contain very little starch. Non-germinated soy beans appear 
to contain a starch-liquefying enzyme, perhaps -amylase. 
Based on these experiments (liquefaction of pre-gelatinized 
waxy maize starch by soy fl our extracts incubated with 
various combinations of NEMI [the SH-blocking reagent 
N-ethylmaleimide] for 1-4 hours) the authors conclude: 
"With regard to the starch-liquefying enzyme in soy-beans 
two possibilities seem to exist: (a) the starch-liquefying 
enzyme has free–SH [sulphydryl] groups in the active centre; 
(b) starch liquefaction by soy-fl our extracts is the result of 
an enzyme other than the -amylase type." Address: Crops 
Research Div., Agricultural Research Service, Kansas State 
Univ., Manhattan, Kansas.

932. Smith, A.K. 1964. The Mount Fuji meeting. An 
international symposium on oilseed protein foods. Soybean 
Digest. Aug. p. 18-20.
• Summary: The symposium, sponsored by the International 
Institute of Food Technology, was held on May 11-15 
at the Mt. Fuji Hotel, Lake Yamanaka, Japan. “The 85 
technologists participating in the program represented 20 
countries and included 30 from Japan and 20 from the United 
States. An additional 26 technical observers represented the 
Japanese food industry.” “The Mount Fuji symposium was 
a historic occasion for the advancement of oilseed protein 
foods, being the fi rst time an international conference was 
devoted solely to this subject.”
 “Dr. Y. Sakurai of Tokyo University and George F. 
Stewart of the University of California, Davis, were co-
chairman for the meeting. Dr. T.M. Anson, assisted by others, 
developed the program. Dr. Masahiro Nakano was chairman 
of a committee to collect and display oilseed protein foods.”
 “Soybeans, peanuts, cottonseed, sesame, and coconut 
were the fi ve oilseeds included in the program as sources of 

food proteins. Because of their long history and extensive 
use for food, soybeans were the topics of a major part of the 
papers and discussion.”
 “Among the newer developments in the Orient, K.S. 
Lo of Hong Kong reported on his successful commercial 
operation in the daily production of 24,000 cases of soybean 
milk in his two plants. His milk is made from well-washed 
and dehulled soybeans. It contains about 3% protein, 
2-3% fat, and 5-7% carbohydrates, with added vitamins 
and calcium. Mr. Lo’s methods for marketing soymilk are 
unique; he is also a large dealer in bottled soft drinks, and he 
markets soy milk as a soft drink. His milk competes with soft 
drinks rather than with other forms of milk or other health 
foods. Regardless of his method of marketing, he feels that 
the product is serving an important nutritional function in the 
Hong Kong area.” Note: Vitasoy is once again being fortifi ed 
with vitamins and calcium.
 Dr. Tokuji Watanabe of the Food Research Institute 
reported on new ways of making tofu, such as “packed or 
bagged tofu” which is increasing in popularity. The soymilk 
is coagulated with calcium sulfate inside a polyethylene 
or vinylidene chloride plastic bag followed by heating in a 
water bath. This new process saves time and labor. Several 
plants are now producing 20,000 bags per day. Tofu is now 
also being freshly prepared in the home from spray-dried soy 
milk, coagulated with calcium. “More than 285,000 metric 
tons of soybeans and 65,000 metric tons of soybean meal 
are consumed annually for making fresh tofu in Japan, and 
because of low cost and high food quality, its consumption is 
said to be increasing.
 Concerning miso, koji is now being made by a 
continuous method in 20-inch deep metal trays. Miso soup 
is now sold in a dried form. Shoyu production consumes 
250,000 metric tons of soybeans of the equivalent as meal.
 “The use of soy fl our and grits in the United States for 
edible purposes was estimated at 200 million pounds and in 
England at 40 million pounds. The largest use of soy fl our 
in the United States was estimated at 50 million pounds for 
bread and other baked products. In England, most soy fl our is 
the full fat, enzymatic active type and is used at about 0.75% 
for improving color and fl avor of baked goods.”
 “While isolated soybean protein for industrial uses has 
been produced since 1937, the production for food protein 
dates only from 1959. The production of industrial protein is 
carried on by two U.S. producers and annual production was 
estimated to be in the range of 40-50 million pounds. Four 
U.S. companies were reported to be producing or engaged 
in extensive research on isolated protein for food uses. 
The newest to be manufactured is referred to as a protein 
concentrate. It is prepared by washing soy fl akes either with 
80% alcohol or with water at the isoelectric point of the 
protein (pH 4.5). The concentrates must contain 70% protein 
whereas the isolate is 95% or more. The largest use of the 
isolate and concentrate is in comminuted or ground meat 
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products, also referred to as sausage-type meats. Soy protein 
concentrate can be legally used in sausage-type meats up to 
3.5% of the fi nished product.” Address: Northern Regional 
Research Lab., Peoria, Illinois.

933. Vasavada, N.B.; Shah, P.B. 1964. Serum glutamic 
oxaloacetic transaminase (GO-T) and pyruvic transaminase 
(GP-T) in healthy Gujaratis. J. of Postgraduate Medicine 
(Bombay) 10(4):161-64. Oct. [20 ref]
• Summary: Serum GO-T and GP-T levels were measured in 
50 healthy Indian vegetarians. Address: Dep. of Pathology, 
Civil Hospital, Ahmedabad–16. Present address: Medical 
College, Baroda.

934. Gunther, J.K. 1964. Re: Description and samples of 
NV Protein and GPI Soy Albumen. Letter to Dr. W.J. Wolf, 
Northern Utilization & Development Div., 1815 North 
University St., Peoria, Illinois 61604, Dec. 28. 2 p. Typed, 
with signature on letterhead.
• Summary:   “We have your recent letter and are mailing 
you today one pound samples of the NV Protein and Soy 
Albumen. Note: NV stands for “Neutral Vegetable.”
 “The enclosed bulletin on the NV Protein gives a typical 
analysis, etc, but nothing is said about the process employed 
in making it. This is more or less secret but we can tell you 
that we extract the protein under mild pH and temperature 
conditions from fat free fl akes having about 65% protein 
water solubility. After pH adjustment and heating to 180 
Deg. F. (82ºC.) the solution is vacuum evaporated and then 
spray dried. We believe that we have the highest solubility 
and least fl avor of the proteinates. The NV Protein is 
currently priced at $0.70/lb., f.o.b. Galesburg, Illinois.
 “The GPI Soy Albumen is an older product that is losing 
out to our newer G-400 and D-100 products. We still have a 
good volume on it however due to its relatively low cost of 
$0.725/lb.
 “The GPI Soy Albumen is an enzyme modifi ed protein 
product containing both high and low molecular weight 
fractions. The pepsin acts in a carefully controlled sodium 
chloride concentration which allows only slightly hydrolyzed 
protein to dissolve along with proteoses, peptones, etc.”
 “We are including with this letter a data sheet on the Soy 
Albumen as well as a bulletin on its use.
 “The ‘D’ series bulletin is to introduce these products 
that are also pepsin modifi ed soy proteins. They are highly 

refi ned to a practically bland fl avor and have the most 
powerful whipping action. If you would like to include the 
D-100 W.A. in your tests we would be glad to furnish the 
sample.” Address: Gunther Products, Inc., 701 West Sixth 
St., Galesburg, Illinois. Phone: 342-0119.

935. Product Name:  G-400 and D-100 Series Whipping 
Proteins.
Manufacturer’s Name:  Gunther Products, Inc.
Manufacturer’s Address:  701 West Sixth St., Galesburg, 
Illinois.
Date of Introduction:  1964 December.
New Product–Documentation:  Letter from J.K. Gunther 
to Dr. W.J. Wolf, Northern Utilization & Development Div., 
1815 North University St., Peoria, Illinois. 1964. Dec. 28. 
“The GPI Soy Albumen is an older product that is losing out 
to our newer G-400 and D-100 products.”
 Gunther Technical Bulletin No. 106. 1967? (Undated). 
“The ‘D-100 Series’ Whipping Proteins.” 4 p. 28 cm.
 Staley/Gunther Products Technical Bulletin TDS 220. 
1971? (Undated). “Gunther’s G-400H and G-400V whipping 
agents.” This are “enzyme-modifi ed vegetable proteins 
developed exclusively for the confectionery industry.” 
Formulas are given for using G-400V to make: Chewy 
nougat (with honey). Coconut bar center. Short nougat.

936. Kretovich, V.L.; Morgunova, E.A.; Karyakina, T.I. 
1964. Enzymatic transamination of glyoxylate with various 
amino acids in plants. Doklady Biological Sciences (English 
Translation of Doklady Akademii Nauk USSR, Biochemistry 
Section) 159:410-12. Dec. [18 ref. Eng]
• Summary: This article was translated from Russian and 
fi rst published in Dec. 1964. The following came from 
soybeans: DL-Alanine, L-Glutamic acid, L-Aspartic acid, 
L-Glutamine, and L-Aspargine. Address: A.N. Bakh Inst. of 
Biochemistry, Academy of Sciences USSR.

937. Lee, Katharine W.; Roush, Allan H. 1964. Allantoinase 
assays and their application to yeast and soybean-
allantoinases. Archives of Biochemistry and Biophysics 
108(3):460-67. Dec. [33 ref]
• Summary: The authors have found that yeast utilize 
purines as nitrogen sources; uric acid and several other 
purines are metabolized via an inducible uricase enzyme. 
Allantoin (a term fi rst used in about 1845 and pronounced 
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uh-LAN-tuh-wun) is a crystalline product of uric acid, used 
to promote healing of local wounds and infections.
 Allantoinase, the enzyme that hydrolyzes allantoin, was 
isolated from soybeans. Whereas yeast allantoinase was 
optically specifi c, soybean allantoinase was shown to be 
specifi c for d- allantoin by direct polarimetric assay, and was 
stable to dialysis against cyanide. Address: Dep. of Biology, 
Illinois Inst. of Technology, Chicago, Illinois.

938. Arima, K. 1964. Microbial enzyme production. In: M.P. 
Starr, ed. 1964. Global Impacts of Applied Microbiology. 
New York: Wiley. 572 p. See p. 277-94. Held 29 July to 3 
Aug. 1963 at Stockholm, Sweden.
• Summary: Table 1 (p. 278-79) shows industrially produced 
enzymes and their applications. Among the 34 enzymes 
are diastase (from malt), Takadiastase (from Aspergillus 
oryzae), amylase (from B. subtilis, [the natto bacterium]), 
rennet (from calf stomach), papain (from papaya), Takamine 
Pectinase Clarase (made by Takamine Lab.), penicillinase 
(from B. subtilis, made by Takamine Lab.), glucose oxidase 
(from Aspergillus niger, made by Takamine Lab.), adenylic 
acid (in Takadiastase).
 Page 280 discusses “Takadiastase–This enzyme is 
produced by Aspergillus oryzae and is sold as a digestive 
aid. It is the oldest enzymatic product in use, but is still sold 
throughout the world. It is manufactured by the conventional 
tray culture method.”
 Page 282 discusses microbial rennet: “Rennet is the 
enzyme which develops in the fourth stomach of young 
calves while they are milk-fed. Later, when they are switched 
to other feed, the enzyme disappears.” In recent years a 
shortage of animal rennet for cheesemaking has developed, 
so many investigators have searched for substitutes among 
vegetable and microbial enzymes. Arima and Iwasaki began 
this line of research several years ago and succeeded in 
isolating soil microorganisms that produced rennet. Their 
microbial rennet enzyme has been tested for making cheese, 
both in the USA and in Japan, and has proven satisfactory 
with respect to coagulation activity, fl avor, and texture of the 
cheese.
 Pages 283-89 discuss commercial enzyme production. 
The two basic methods are liquid culture (surface, or 
submerged) and solid culture (fi ve types of Koji methods: 
Conventional koji tray culture, mechanized koji tray culture, 
rotary drum culture (not very successful), koji tray culture 
with aeration of controlled temperature and humidity, and 
thick layer koji culture). Address: Dep. of Agricultural 
Chemistry, Univ. of Tokyo, Bunkyo-Ku, Japan.

939. Cuatrecasas, Pedro; Lockwood, D.H.; Caldwell, J.R. 
1965. Lactase defi ciency in the adult: A common occurrence. 
Lancet i(7375):14-18. Jan. 2. [64 ref]
• Summary: “Interest in disaccharide metabolism has risen 
sharply in the past few years with the detection in infants of 

disaccharide [lactose] intolerance.”
 “Summary: 55% of adults are intolerant of lactose 
because of a defi ciency of jejunal Beta-galactosidase (and 
cellobiase), and consequent inability to hydrolyse dietary 
lactose. Evidence that this is an acquired trait, a strong 
correlation with dietary milk deprivation, loss of symptoms 
with prolonged lactose intake, and decreased absorption with 
milk restriction, all suggest that intestinal lactase may be an 
adaptive enzyme. Genetic polymorphism is not, however, 
excluded.” Address: 1. Washington Univ., St. Louis, 
Missouri; 2-3. Dep. of Medicine, Johns Hopkins Hospital 
and Johns Hopkins Univ. School of Medicine, Baltimore, 
Maryland.

940. Perur, N.G.; Smith, R.L.; Wiebe, Herman H. 1965. 
Behaviour of catalase in corn (Zea mays) and soya bean leaf 
tissues (Letter to the editor). Current Science (Bangalore, 
India) 34(2):46-48. Jan. [3 ref]
• Summary: “The above observations led to the conclusion 
that the catalase in soybean leaf followed the fi rst-order 
reaction more rigidly than the one in corn, this indicating 
difference in the behaviour of catalase in monocotyledon and 
dicotyledon leaf tissues.” Address: Agronomy Dep., Utah 
State Univ., Logan, Utah.

941. Ilany-Feigenbaum, Jacob. 1965. The proteolytic 
enzymes of Japanese koji and Taka-diastase. J. of Food 
Science 30(1):148-50. Jan/Feb. [10 ref]
• Summary: Israeli research on reduction of time for 
fermentation of Japanese miso or Israeli miso-type products. 
The proteolytic activity of enzymes extracted from koji made 
by Japanese or Israeli methods and of commercial samples 
of taka-diastase (from Parke, Davis & Co.) was found to 
be slower at pH 5.0 than at either neutral or alkaline pH. At 
pH 5.0 it takes longer to obtain comparable digestion of the 
substrate compared with pH 7.8. Miso is a mixture of cooked 
soybeans and rice koji. Address: Dep. of Biochemistry, Bar-
Ilan Univ., Ramat-Gan, Israel.

942. Ishaaya, I.; Birk, Y. 1965. Soybean saponins. IV. The 
effect of proteins on the inhibitory activity of soybean 
saponins on certain enzymes. J. of Food Science 30(1):118-
20. Jan/Feb. [6 ref]
• Summary: Discusses inhibition of cholinesterase, 
proteolytic activity of chymotrypsin, trypsin, papain, etc. 
Saponins from soya and alfalfa have been reported to inhibit 
many enzymes, including alpha-chymotrypsin, proteases, 
and cholinesterase. Address: Faculty of Agriculture, Hebrew 
Univ., Rehovot, Israel.

943. Ebine, Hideo; Hamazaki, Sakio. 1965. 
5’-ribonukureochido no miso e no tenka [Improvement of 
the fl avor of miso by 5’-ribonucleotides]. Shokuryo Kenkyujo 
Kenkyu Hokoku (Report of the Food Research Institute) No. 
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19. p. 147-50. March. [12 ref. Jap; eng]
• Summary: During the storage of miso, the change of 
5’-ribonucleotides added into miso was investigated. More 
over 90% of initial level of 5’-ribonucleotides was lost in 
only two days, and decomposed absolutely in 6 days. The 
velocity of the decomposition was reduced to far extent when 
miso was heated after the addition of 5’-ribonucleotides, for 
examples? 8% of initial level was kept in 6 days when miso 
was heat-treated at 80ºC for 5 minutes.
 “By heating up to such high temperature, almost living 
salt-resistant microorganisms in miso which contains 
sodium-chloride up to the level of 12%, are sterilized with 
only exception of microorganisms existing as heat-resistant 
spore. Hence, the major course of the decomposition can 
not be attributed to the activity of the living cell but to the 
remaining enzymes produced by such microorganisms as 
mentioned above.
 “Employing takadiastase produced by Aspergillus 
oryzae, one of the most important organisms for the 
ripening of miso. The enzymatic decomposition of 
5’-ribonuceloties was investigated. The decomposition was 
observed to have taken place rapidly accompanied by the 
increase of split inorganic phosphoric acid, indicating that 
phosphatase in takadiastase played a very important role 
in this decomposition. The activity of phosphatase which 
decomposed 5’-ribonucleotides was compared among the 
fi ve strains of Asp. oryzae kept in our laboratory. One strain 
abbreviated as K split only 3.8% of total phosphoric acid in 
48 hrs., whereas two strains, R-25-W and R-93-II split 100% 
of the total phosphoric acid in 5’-ribonucleotides.
 “As the result of detection by paper chromatography on 
thus decomposed 5’-ribonucleotides solution, inosine and 
guanosine supposed to be produced from 5’-ribonucleotide 
by phosphatase were detected. In addition, however, 
three unknown spots were also detected, indicating the 
decomposition was not caused only by phosphatase. 
The course of this reaction seems rather complicated. 
For practical purpose to prevent the loss of added 
5’-ribonucleotides, heat treatment up to 8CºC or more 
seems very effective, remaining problem–how to prevent or 
minimize browning reaction during this treatment. The result 
also suggests that selection of such strain of Asp. oryzae as 
weak-phosphatase type might be promising for this purpose.” 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

944. Matsubara, Hiroshi; Kasper, Charles B.; Brown, 
Douglas M.; Smith, Emil L. 1965. Subtilisin BPN’. I. 
Physical properties and amino acid composition. J. of 
Biological Chemistry 240(3):1125-30. March. [32 ref]
• Summary: Among the proteolytic enzymes, the amino acid 
sequences of chymotrypsin and of trypsin are now known. 
Partial sequences around the reactive serine residue have 
been reported for one strain of subtilisin.

 We have undertaken a study of the subtilisin from 
Bacillus subtilis [the natto bacterium] strain N’ (5).’ 
Although certain features of this enzyme have already been 
described, we have undertaken a more complete study prior 
to an investigation of its amino acid sequence.
 Note: This is the earliest English-language document 
seen (Jan. 2012) that mentions the enzyme “subtilisin” in 
connection with natto. It is an alkaline proteolytic enzyme. 
Address: Univ. of Utah College of Medicine, Salt Lake City, 
Utah; Univ. of California Medical Center, Los Angeles 24, 
California.

945. Stein, Leonard I.; Cohen, Philip P. 1965. Correlation 
of growth and aspartate transcarbamylase activity in higher 
plants. Archives of Biochemistry and Biophysics 109(3):429-
33. March. [12 ref]
• Summary: The enzyme carbamyl phosphate-aspartate 
transcarbamylase (aspartate transcarbamylase) was found 
in various portions of the soy bean and other plants. It was 
found in the roots, shoot, cotyledon, stem, and leaves of 
3-day-old soybean seedlings. The authors were surprised 
to fi nd the soybean seedling root preparation was stable for 
as long as 36 hours during dialysis in the cold against M 
KHCO3. Address: Dep. of Physiological Chemistry, Medical 
Sciences Building, Univ. of Wisconsin, Madison, Wisconsin.

946. Kim, Ze-Uook. 1965. [Studies on peptides during 
soybean koji preparation. III. Amino acid sequence of 
oligopeptides formed during soybean-koji preparation]. J. of 
the Korean Agricultural Chemical Society 6:107-17. April 
20. [23 ref. Kor; eng]
• Summary: “(1) In order to study the specifi city of 
Aspergillus soya protease to soybean protein, as well as the 
types of peptides formed during soybean-koji preparation the 
amino acid sequence for the di & tripeptide and N-terminal 
amino acid residue and C-terminal amino acid residue were 
identifi ed. As the results of the study, the following were 
obtained. Gly, Glu. Ala. Ser. Glu. Ser. Ala. Val (Cys, Glu, 
Ser, Ala, Arg, Try, Leu or Ileu) Asp. Phe (His, Arg, Cys, 
Asp, Ser, Ala, Leu or Ileu) Glu. Ala (Cys, Gly, Met) Glu. Ala 
(Asp, Glu,) Gly. Met (Asp, Glu, Ala, Tyr, Leu or Ileu, Lys,) 
Gly. Leu or Ileu (His, Asp, Glu, Gly, Ser, Lys, Thr, Phe,) 
Cys. Gly (Asp, Tyr,) Glu. Pro (Asp, Glu, Ser, Gly, Thr, Ala, 
Val, Leu or Ileu) Try. Ser (Gly, Glu, Arg, Ala, Met, Leu or 
Ileu,) Asp. Met (Asp, Glu, Ala, Try, Pro, Leu or Ileu,) His 
Thr (Ser, Gly, Tyr, Pro, Leu or Ileu,) Glu. Gly (Asp, Ala, 
Ser, Glu,) Leu or Ileu (2) It has revealed that Aspergillus 
soya protease has considerably wider range of specifi city 
than that of chymotrypsin, pepsin and trypsin but not mold 
protease and Aspergillus saitoi protease. It can be said that 
Asp. soya protease split the bond adjacent to glutamic acid, 
aspartic acid, glycine, serine, alanine, cystine, tryptophan, 
histidine preferably acidic amino acid as C-terminal amino 
acid residue.” Address: Dep. of Agrochemistry, College of 
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Agriculture, Seoul National Univ., Suweon, Korea.

947. Kim, Ze-Uook. 1965. [Studies on peptides during 
soybean koji preparation. II. Amino acid sequence of 
oligopeptides formed during soybean koji preparation]. J. of 
the Korean Agricultural Chemical Society 6:107-17. April 
30. [21 ref. Kor; eng]
• Summary: (1) In order to study the types 
of peptides formed during soybean koji 
preparation, the amino acid sequences 
for the di- and tripeptide and N-terminal 
amino acid residues and C-terminal amino 
acid residue were identifi ed. The following results were 
obtained:
 Each of 15 amino acid groups is listed, e.g., Gly, Glu.
 (2) It was found that Aspergillus soya protease has 
a considerably wider range of specifi city than those of 
chymotrypsin, pepsin, and trypsin. However, its range of 
specifi city is not wider than those of mold protease and 
Aspergillus saitoi protease. Asp. Soya protease split the bond 
adjacent to glutamic acid, aspartic acid, glycine, serine, 
alanine, cystine, tryptophan, histidine preferably acidic 
amino acid as C-terminal amino acid residue.
 Note: It’s hard to imagine what is meant by the previous 
sentence. Address: Dep. of Agrichemistry, College of 
Agriculture, Seoul National Univ., Suweon, Korea.

948. Birk, Yehudith; Waldman, Miriam. 1965. Amylolytic-, 
trypsin-inhibiting-, and urease-activity in three varieties 
of soybeans and in soybean plant. Qualitas Plantarum et 
Materiae Vegetabiles 12(2):199-209. June 30. [9 ref. Eng; 
fre; spa; ger]
• Summary: “Among the various biologically active 
proteins present in soybean meal, the most important ones, 
from the nutritional point of view, are amylase, inhibitors 
of proteolysis, and urease.” Trypsin inhibitors inhibit 
proteolysis and urease is important in ruminant metabolism.
 No signifi cant quantitative difference was found 
between these activities in three soybean varieties–Adams, 
Harosoy, and Lincoln.
 Fig. 1 (p. 201) is a graph showing the effect of pH on 
amylase activity of three soybean varieties. No urease and 
trypsin-inhibiting activities and only slight amylase activity 
could be detected in the leaves, stems and empty pods of 
the soybean plant. Young seeds (3 weeks after setting) were 
compared on a dry weight basis with mature seeds and were 
found to contain only 50% of the trypsin inhibiting activity, 
34% of the amylase, and 3% of the urease of the latter.
 Note: This is the earliest document seen (Dec. 1998) 
that uses the term “biologically active” in connection with 
soybeans. Address: Faculty of Agiculture, The Hebrew Univ., 
Rehovot, Israel.

949. Namba, Haruyuki. 1965. [Studies on heat-denatured 

soybean protein. I. Digestion of protein in autoclaved 
soybean fl our by Taka-diastase]. Nippon Shokuhin Kogyo 
Gakkaishi (J. of Food Science and Technology) 12(6):226-
29. [7 ref. Jap]
• Summary:  See characters below.. Address: Shimane 
Prefectural Industrial Research Lab. (Shimane-ken Kôgyô 
Shikenjô), Koshihara-chô, Matsue-shi.

950. Perur, N.G.; Smith, R.L.; Wiebe, Herman H. 1965. 
Peroxidase activity and iron defi ciency in soybean leaf tissue 
(Letter to the editor). Current Science (Bangalore, India) 
34(11):347-48. June. [3 ref]
• Summary: “When plants are starving for any of the 
essential nutrients, characteristic symptoms usually appear 
as certain abnormalities, discoloration and deformation of 
leaves, fruits and other parts. The defi ciency symptoms 
though quite apparent in advanced stages of plant growth, are 
not easily recognizable in several cases at the beginning. The 
characteristic symptoms of iron defi ciency in plant nutrition 
is chlorosis.” Address: Agronomy Dep., Utah State Univ., 
Logan, Utah.

951. Blain, J.A.; Shearer, G. 1965. Inhibition of soya 
lipoxidase. J. of the Science of Food and Agriculture 
(London) 16(7):373-78. July. [14 ref]
• Summary: The enzyme lipoxidase catalyzes the oxidation 
of unsaturated fatty acids or esters containing the pentadiene 
group. “The association between lipoxidase and both 
rancidity of fats and carotene destruction has led to interest 
in compounds which might inhibit this enzyme.”
 “Certain long-chain polyacetylenic fatty acids prove to 
be more potent competitive inhibitors of lipoxydase than any 
of the compounds which have been examined previously.” 
Address: Dep. of Applied Microbiology and Biology, Univ. 
of Strathclyde, Glasgow [Scotland].

952. Gitzelmann, Richard; Auricchio, Salvatore. 1965. 
The handling of soya alpha-galactosides by a normal and a 
galactosemic child. Pediatrics 36(2):231-35. Aug. [23 ref]
• Summary: Soy formulas contain galactose [a sugar, less 
soluble and less sweet than glucose] in the form of the 
alpha-galactosides stachyose and raffi nose. A soy formula 
was used in the treatment of galactosemia, an inherited 
metabolic disorder in which the sugar galactose accumulates 
in the blood due to defi ciency of an enzyme catalyzing its 
conversion to glucose. Soybean oligosaccharides cannot 
be metabolized in the small intestinal tract by endogenous 
enzymes from the animal due to the absence of a-1, 
6-Galactosidase activity in intestinal mucosa.
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 Note: This is the earliest document seen (Nov. 2003) that 
mentions alpha-galactosides in connection with soybeans. 
Address: M.D., Lab. for Metabolic Research, Univ. 
Children’s Hospital, Zurich, Switzerland.

953. Wang, Hwa L.; Hesseltine, C.W. 1965. Studies on the 
extracellular proteolytic enzymes of Rhizopus oligosporus. 
Canadian J. of Microbiology 11(4):727-32. Aug. [9 ref]
• Summary: “Two proteolytic enzyme systems were 
observed in the culture fi ltrates of Rhizopus oligosporus. One 
has an optimum pH at 3.0; the other, at 5.5. Both enzyme 
systems have maximum activities at 50-55ºC and are fairly 
stable at pH 3.0-6.0. Maximum production of the enzymes 
occurred after 72 to 96 hours of incubation and then it 
decreased rapidly.”
 It is stated that Rhizopus oligosporus reduces the amount 
of raffi nose-family sugars which are believed to cause 
fl atulence.
 Note: An extracellular enzyme (or exoenzyme), is an 
enzyme that is secreted by a cell and that works outside of 
that cell. It is usually used for breaking up large molecules 
that would not be able to enter the cell otherwise. This 
term is also often used to refer to the hydrolytic digestive 
enzymes secreted by fungi [such as Rhizopus oligosporus]. 
The majority of enzymes are intracellular, not extracellular 
(Source: Wikipedia, May 2010). Address: Northern Regional 
Research Lab., Peoria, Illinois.

954. Greenwood, C.T.; Macgregor, A.W.; Milne, E.A. 1965. 
Studies on starch-degrading enzymes. II. The Z-enzyme 
from soya beans; purifi cation and properties. Carbohydrate 
Research 1(3):229-41. Nov. [31 ref]
• Summary: “Introduction: Z-Enzyme was fi rst found to 
be associated with soya-bean beta-amylase when amylose, 
which was incompletely hydrolysed by crystalline sweet-
potato beta-amylase was completely degraded into maltose 
by the ‘purifi ed’ soya-bean enzyme” (Peat et al. 1949; Peat et 
al. 1952).
 This article describes a method for the isolation and 
purifi cation of the Z-enzyme in soya-beans. This procedure 
involves the formation of the glycogen-enzyme complex. 
Address: Dep. of Chemistry, The University, Edinburg 9, 
Great Britain.

955. Greenwood, C.T.; Macgregor, A.W.; Milne, E.A. 1965. 
Studies on starch-degrading enzymes. III. The action pattern 
of soya-bean Z-enzyme. Carbohydrate Research 1(4):303-
311. Dec. [16 ref]
• Summary: This is the fi rst report of the action pattern of 
this alpha-amylolytic enzyme. Linear amylose has been used 
as the substrate for these investigations. Address: Dep. of 
Chemistry, The University, Edinburg 9, Great Britain.

956. Greenwood, C.T.; Macgregor, A.W.; Milne, E.A. 1965. 

Amylolysis of starch. Staerke (Die) 17:219. *

957. Lee, K.H.; Chang, K.H. 1965. [Studies on koji for 
soy sauce brewing. III. On the abilities of UV-induced 
mutants of Aspergillus oryzae to produce protease, amylase, 
and vitamins]. Misaengmul Hakhoe Chi (Korean J. of 
Microbiology) 3:9-14. [Kor]*
• Summary: The enzyme producing potential of industrially 
important strains of Aspergillus was studied. Irradiation of 
three original isolates of Aspergillus oryzae to ultra-violet 
rays resulted in the production of mutants that differed from 
the parent ribofl avin and vitamin B-12 in culture media.
 (1) Irradiation of three strains of Aspergillus oryzae to 
ultra-violet light produced mutants. Two of these strains were 
selected for soy sauce brewing.
 (2) The two strains are the physiological mutants 
of Aspergillus oryzae. Both were found to have superior 
enzyme activity to their relatives.
 (3) Aspergillus oryzae UV-induced mutants 172-722 and 
569-713 were more powerful than others in the production 
of ribofl avin and vitamin B-12. The enzyme activity of these 
strains was high and decreased only slightly even in a 20 
percent solution of NaCl.
 (4) Aspergillus oryzae UV-induced mutant 172-722 
had more powerful protease producibility in wheat bran 
media than in modifi ed Czapek’s solution. On the contrary, 
Aspergilluz oryzae UV-induced mutant 569-713 had more 
powerful producibility for saccharogenic and dextrinogenic 
amylase in modifi ed Czapek’s solution than in mold bran.
 (5) Aspergillus oryzae UV-induced mutant 172-722 
formed the spore rapidly and Aspergillus oryzae UV-induced 
mutant 569-713 did so ordinarily.
 (6) Aspergillus oryzae UV-induced mutant 172-722 is 
valuable material for the manufacture of soy sauce because 
of its high protease activity in 20 percent solutions of NaCl. 
Aspergillus oryzae UV-induced mutant 569-713 is suitable 
for soybean mash and for fermented red pepper sauce 
because of its high saccharogenic and dextrinogenic amylase 
activity in 20 percent solutions of NaCl. Address: Army 
Research and Testing Laboratory, Seoul, Korea.

958. Franke, Wilhelm; Thiemann, A.; Remily, C.; Moechel, 
L.; Heye, K. 1965. Zur Kenntnis Ureidespaltender Enzyme. 
I. Soja-Allantoinase [Toward a knowledge of Ureide-
hydrolyzing enzymes. I. Soya-allantoinase]. Enzymologia 
29:251-71. [46 ref. Ger; eng]
• Summary: Allantoinase from soybean meal has been 
purifi ed 256 fold maximally. Unlike what earlier literature 
says, this enzyme hydrolyzes the d-component of racemic 
allantoin 20 times faster than the l-component. Several 
methylated allantoins are hot hydrolyzed. The optimum pH 
is 7.75. Address: Inst. fuer Biochem., Mikrobiol. Labor., der 
Univ. Koeln, West Germany.
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959. Knight, James Wilfred. 1965. The chemistry of wheat 
starch and gluten, and their conversion products. London: 
Leonard Hill. xii + 156 p. Illust. 22 cm. [66 ref]
• Summary: Contents: Preface. List of plates. List of 
fi gures. 1. The manufacture of starch and gluten from fl our. 
2. Wheat starch and its forms. 3. Gluten: Composition, 
structure, properties, effect of heat, uses, gluten sulphate, 
gluten phosphate, amino acids, hydrolysed vegetable protein 
(H.V.P.), monosodium glutamate. 4. Laboratory methods.
 “Wheat is a grass of the Gramineae family and of the 
genus Triticum, and was probably the fi rst cereal crop to be 
grown by man. This is thought to be during the Neolithic 
period some 6,000 to 7,000 years ago. Today, throughout the 
world, some 450 million acres are under cultivation for the 
growing of wheat.”
 “Among the oldest and best-tried methods for the 
preparation of starch and gluten is the so-called Martin 
process, in which dry milled wheat is formed into a dough 
with about 60% of its weight of water. By suitable methods 
the starch is washed away from the gluten, which is retained 
as a single coherent mass. This process is specifi cally 
designed to prevent the gluten breaking into small pieces 
and passing into the starch slurry... Hard fl ours contain a 
relatively high content of protein with strong elastic gluten, 
while soft fl ours produce a gluten that is less elastic and 
which is easily torn apart and crumbled.” A detailed, step-by-
step description is then given of processes for making dried 
or wet gluten. Examples are given from Australia. Pages 25-
27 discuss ways of dealing with the starch factory effl uent–a 
waste disposal problem. Torula yeast (Torulopsis utilis) is 
widely grown on the effl uent for biological protein synthesis.
 In 1745 Beccari, Professor of Medicine in the Anatomy 
and Chemistry Institute of Bologna, Italy, wrote an article 
in a journal titled De Bononiensi Scientiarum et Artium 
Instituto Atque Academia. In Vol. 2, p. 122-27 he described 
how he “had formed a dough from wheat fl our, and by 
washing this with water had isolated gluten. This was the 
beginning of much literature to be published on gluten and 
the fl our proteins.”
 Gluten composition: The total proteins in fl our can 
be divided into two fractions: The soluble fraction and the 
insoluble fraction. The insoluble fraction is known as gluten. 
Structure: “The elasticity of gluten is attributed to the coiled 
and folded protein molecules (polypeptide chains), while the 
plastic fl ow can be explained as imperfect rigidity, due to 
slipping in the protein molecular arrangement.”
 Uses of gluten: “Vital gluten is used extensively as an 
ingredient in yeast-raised baked goods, particularly bread. 
The preferred form of the gluten is in its hydrated, freshly 
extracted form, which has not been subjected to any of the 
degrading effects of drying. However, a lot of gluten is 
used in the dried form, and some very fi ne, carefully dried 
powders give results in bread very nearly as good as the 
original wet substance... the use of added gluten does much 

more for a loaf of bread than merely to enrich the protein 
content.”
 “A much greater volume of loaf with better crumb 
texture is obtained. Particularly is this so in the case of wet 
gluten. Moreover, the dough yields are increased because 
there is a greater absorption of water, and the fi nished 
loaf has a longer shelf life because of the fi ner grain and 
softer texture... The usefulness and effectiveness of wet or 
dry gluten in upgrading the performance of a fl our can be 
demonstrated in the Brabender Farinograph.”
 Wheat gluten serves as a commercial source of amino 
acids. Of these, “the best known and most widely used 
is glutamic acid, which was fi rst isolated in 1866 from 
the hydrolysate of wheat gluten by sulphuric acid (H. 
Ritthausen 1866, p. 454). Ritthausen was the discoverer and 
he determined the empirical formula. The structure of this 
amino acid was established in 1890 by the synthesis from 
laevulinic acid (L. Wolff. Ann. Chem. 260:79). The form in 
which glutamic acid is best known is as its salt, monosodium 
glutamate (M.S.G.), which is used in ever-increasing 
quantities in the food industry.” A description of MSG is 
given. “From wheat gluten, the two main products prepared 
are hydrolysed vegetable protein (H.V.P.), and monosodium 
glutamate (M.S.G.), and they are obtained by acid 
hydrolysis. The enzyme method is too slow and incomplete, 
while hydrolysis under alkaline conditions liberates at least 
part of the glutamic acid in the racemic or DL-form, and 
thus gives a poor yield of the L-variety. In both products 
it is important to get a high yield of L-glutamic acid.” 
Detailed descriptions are given of the processes for making 
commercial MSG and HVP. A list of foods that typically 
contain HVP is also given (p. 102). Address: Corn Products 
Ltd., Trafford Park, Manchester 17, England. Formerly of 
Tamworth NSW, Australia.

960. Raper, Kenneth B.; Fennell, Dorothy I. 1965. The genus 
Aspergillus. Baltimore, Maryland: The Williams & Wilkins 
Co. 686 p. Illust. Index. 24 cm. [400+* ref]
• Summary: The authors discuss the koji molds in Chapter 
18 titled “Aspergillus fl avus group.” Contents: Outstanding 
characters. General considerations (incl. A. oryzae, A. oryzae 
var. effusus, A. fl avus, A. tamarii, and A. fl avo-furcatis). 
Occurrence and signifi cance: Introduction, enzymes 
(amylolytic, proteolytic, lipolytic). “Members of this group 
are widely distributed in nature. They are regularly isolated 
from soils, particularly those from tropical and subtropical 
areas, from forage and decaying vegetation, from stored 
seeds and grains, and from various types of food products. 
They contribute to decomposition processes... Except for A. 
Niger and allied species, they have been used more widely in 
industry than any other group of molds, particularly for the 
production of enzymes.
 “Members of the Aspergillus fl avus group produce 
diastatic and proteolytic enzymes abundantly. In large 
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measure the alcoholic and soy food industries of the Far 
East are based upon these molds and their enzymes. In 
the soy industries, closely related molds, or even the same 
strains, are used as a source of proteolytic enzymes. In 1894 
Takamine secured a series of U.S. patents covering the 
production of diastatic enzymes and the making of alcoholic 
liquors. Subsequent to this, other investigators, mostly 
Japanese, published a number of papers in this fi eld. Oshima, 
in 1922 and 1928, reported on the production of protease by 
members of the A. fl avus-oryzae group. Today, considerable 
quantities of diastatic enzymes, proteolytic enzymes, and 
mixed diastatic and proteolytic preparations are being 
manufactured from these molds for use in the food, textile, 
and tanning industries.” Address: Dep. of Bateriology, Univ. 
of Wisconsin, Madison, Wisconsin.

961. Ebine, Hideo; Ito, H.; Suh, Kee Bong. 1966. Shiokiri 
kôji no chozô-chû ni okeru kôso ryokuka no shôchô 
[Changes of enzymatic activity of salted koji and non-salted 
koji during storage]. Shokuryo Kenkyujo Kenkyu Hokoku 
(Report of the Food Research Institute) No. 21. p. 41-43. Jan. 
[7 ref. Jap; eng]
• Summary: “After washing by hand in water, polished rice 
to the level of 90% was soaked in water at 16ºC for about 
15 hr. Drained rice was then cooked in steam for one hr 
under atmospheric pressure. Thus cooked rice was cooled to 
35ºC, and then inoculated with mold spores of Asp. oryzae 
to be fermented for about 45 hr at 28ºC. One part of thus 
prepared rice koji was packed into polyethylene fi lm bag and 
sealed tightly. Another part was mixed with table salt at the 
proportion of 5:3 in weight and packed as mentioned above. 
These two bags were stored in an incubator at 25ºC for 30 
days for the purpose of estimating the enzymatic activity 
during storage.
 The activity of the enzymes including alpha-amylase, 
beta-amylase, and three proteinases of different optimum 
pH value showed remarkable deviation between samples at 
the starting period of the storage. The alpha-amylase activity 
of salted koji showed the maximum on the second day and 
sharp decrease on the third day and then it remained to a 
certain level until 30th day, whereas that of non-salted koji 
showed almost same tendency although the maximum value 
was observed on the third day at the level of far less than 
that of salted koji. The activity of beta-amylase of salted koji 
as well as non-salted koji, showed gradual decrease during 
storage. Acid proteinase of salted koji showed sharp decrease 
for the starting two days and then remained at a certain level, 
while that of non-salted koji showed a peak on the third day 
and then gradual decrease. On the 30th day, acid proteinase 
of non-salted koji remained on a level higher than that of 
salted koji.
 “Slightly acid proteinase (optimum pH 6) of the two 
samples showed almost the same tendency with above.
 “Alkaline proteinase (opt. pH 8) showed the maximum 

value on the 3rd day with gradual decrease thereafter to 
remain on extremely low levels.” Address: Food Research 
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan.

962. Nakano, Masahiro; Matsuura, Shingo; Okada, Tsuneko. 
1966. [On the distribution of enzymatic activities of koji-
mold strains. I. On the amylase and proteinase]. Shokuryo 
Kenkyujo Kenkyu Hokoku (Report of the Food Research 
Institute) No. 21. p. 145-48. Jan. English summary on p. 151. 
[Jap; eng]
• Summary: Reprinted from Nippon Jozo Kyokai Zasshi 
60(8):735-38 (1965). Address: Food Research Inst., 
Shiohama 1-4-12, Koto-ku, Tokyo, Japan.

963. Nakano, Masahiro; Matsuura, Shingo; Okada, Tsuneko. 
1966. [On the distribution of enzymatic activities of koji-
mold strains. II. On the -amylase]. Shokuryo Kenkyujo 
Kenkyu Hokoku (Report of the Food Research Institute) No. 
21. p. 149-51. Jan. [1 ref. Jap; eng]
• Summary: Reprinted from Nippon Jozo Kyokai Zasshi 
60(8):738-39 (1965). Address: Food Research Inst., 
Shiohama 1-4-12, Koto-ku, Tokyo, Japan.

964. Tamura, Shinhachiro; Kenmochi, Kuniko; Watanabe, 
Tokuji. 1966. Tanpaku bunkai kôso-zai o kongô, konnetsu 
shita baai no daizu tanpaku no kasui bunkai ni tsuite 
[Hydrolysis of soybean protein by mixing with protease 
preparation]. Shokuryo Kenkyujo Kenkyu Hokoku (Report of 
the Food Research Institute) No. 21. p. 129-35. Jan. [4 ref. 
Jap; eng]
• Summary: The action of several protease preparations on 
soybean protein was studied to elucidate the possibility of 
making cheese-like products from soybean. Dried frozen 
tofu (kori-dofu) was powdered then mixed with the protease 
solution, kneaded for 30 minutes, then allowed to stand for 
24 hours at 45ºC while digestion / hydrolysis took place.
 Under the proper conditions, products with about the 
same level of total free amino acids as processed cheese can 
be produced. “Although some were good, most of them had a 
rather queer taste and dark color.” The pattern of free amino 
acids in those products was somewhat different from that of 
cheese.
 The possibility that these products could be “used as a 
cheese-like food or a raw material for some processed foods 
is discussed.”
 Reprinted from Nihon Shokuhin Kogyo Gakkai Shi (J. 
of Food Science and Technology) 11(10):438-43 (1964). 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

965. Frydman, Rosalia B.; De Souza, Bazilcia C.; Cardini, 
C.E. 1966. Distribution of adenosine diphosphate D-glucose: 
-1,4-glucan -4-glucosyltransferase in higher plants. 
Biochimica et Biophysica Acta 113(3):620-23. March 7. [15 
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ref]
• Summary: “The sources of enzyme were chosen so as 
to include materials with widely different polysaccharide 
content: among them were potatoes, rich in starch; wrinkled 
peas, in whose starch amylose predominates; waxy maize, 
which contains only amylo-pectin, and soya beans with a low 
percentage of starch.
 “Enzymes of waxy, sugary and starchy varieties of corns 
were prepared and assayed as previously described (2). Soya 
bean and wrinkled-pea seeds were germinated for two or 
three days, ground with 0.01 M Tris buffer (pH 7.6) and the 
enzyme was prepared as described previously.” Address: 
Instituto de Investigaciones Bioquimicas, “Fundación 
Campomar” and Facultad de Ciencias Exactas y Naturales, 
Obligado 2490, Buenos Aires (28), (Repúbllica Argentina).

966. Fottrell, P.F. 1966. Dehydrogenase isoenzymes from 
legume root nodules. Nature (London) 210(5032):198-99. 
April 9. [9 ref]
• Summary: During studies of the enzymes in the root 
nodules of three different legume species (including the 
cultivated soybean), multiple forms of lactase dehydrogenase 
were observed when the soluble proteins were separated 
by starch-gel electrophoresis. “The plants–Glycine max, 
Medicago sativa [alfalfa / lucerne] and Trifolium repens 
[white clover]–were grown in quartz and supplied with a 
modifi ed Crone’s nitrogen-free solution and suitable strains 
of nodule bacteria. After 7 weeks the nodules were removed 
and crushed... After electrophoresis, the dehydrogenases 
were located on the gels...” A chart shows dehydrogenase 
zymograms from legume root nodules. The soybean 
had three isoenzymes: lactate dehydrogenase, malate 
dehydrogenase, and glucose 6-phosphate dehydrogenase.
 Note: This is the earliest document seen (Dec. 2021) 
that mentions the word “isoenzymes” (or “isoenzyme”) 
in connection with soy, or that has that word in the title. 
Address: An Foras Talúntais (Agricultural Institute), 
Johnstown Castle, Wexford, Ireland.

967. Gertler, Arieh; Birk, Yehudith. 1966. The role of 
sulphydryl groups in soybean -amylase. Biochimica et 
Biophysica Acta 118(1):98-105. April 12. [27 ref]
• Summary: Scientists have long realized that Beta-amylase 
attacks the starch chain from the non-reducing end of 
the molecule, removing maltose molecules by hydrolytic 
scission and simultaneously inverting the glycoside linkages.
 The “non-competitive inhibition pattern of soybean 
Beta-amylase by p-mercuribenzoate (PMB) indicate that 
sulphydral groups do not participate in binding the substrate 
and their role in the enzymatic action is related to the 
catalytic step only.
 “The extent of inhibition of soybean Beta-amylase by 
PMB is inversely related to the concentration of the acetate 
buffer used, indicating the ‘protective’ effect of the acetate 

ions.” There are 5 sulphydryl (SH) groups. The Beta-
amylases studied to date have been from soybean, barley, 
sweet potato, and wheat. Address: Faculty of Agriculture, 
Hebrew Univ., Rehovot, Israel.

968. Gomyô, Toshiharu; Nakamura, Michinori. 1966. 
Biosynthesis of raffi nose from uridine diphosphate galactose 
and sucrose by an enzyme preparation of immature soybeans. 
Agricultural and Biological Chemistry 30(4):425-27. April. 
[15 ref]
• Summary: “Immature soybeans” refers to “Edamame,” 
which were obtained from a local market. Address: Dep. of 
Agricultural Chemistry, The Univ. of Tokyo, Japan.

969. Brown, M.A. 1966. Soy fl our in the modern U.K. 
bakery. Soybean Digest. May. p. 62-64.
• Summary: Regardless of the type or scale of bakery, soy 
fl ours have a vitally important role to play. In the U.K., 
the term “soy fl our refers to the milling of whole, dehulled 
soybeans to a fi ne fl our. The resultant soy fl our therefore 
“retains all the natural protein, fat, and lecithin and these 
constituents are largely responsible for the properties 
displayed by the product as a whole.
 “The term ‘soy fl our’ is further qualifi ed by either 
‘enzyme-active full-fat’ or ‘full-fat processed,’ and here we 
have the difference between the two types of soya [fl our] 
found in bakeries throughout the U.K.”
 The naturally occurring enzymes in enzyme active full-
fat soy fl our are used for their natural bleaching properties.
 Full-fat processed soy fl our is produced from soybeans 
that have undergone a steam heat treatment. This inactivates 
the enzymes and debitters the fl our. A table compares the 
chemical composition of the two fl ours.
 “Let us now look at the uses and functions of enzyme-
active full-fat soy fl our in the modern bakery. This product 
has been used extensively in bread and yeast-raised goods 
for many years and it is therefore true to say that it has stood 
the test of time. It has in fact become so widely accepted that 
it is no longer regarded as an additive as it once was, but as 
a basic ingredient. This may not always be readily apparent 
if one studies a written formula as used by any given bakery, 
for several proprietary products are regularly and widely 
used which are in fact based on enzyme-active soy fl our.
 “As previously stated, this grade of soya contains 
enzymes useful to the bread-making process, principally 
diastase (beta amylase), peroxidase and lipoxidase, and these 
are closely bound with the protein.
 “The product is thus an aid to gas production, resulting 
in livelier doughs which handle and machine better while the 
bleaching enzymes act as a natural bleacher of the dough, 
giving an improved crumb color in the bread. There is also 
some proteolytic activity which helps in the mellowing and 
ripening of the gluten structure.
 “Handling qualities: The natural fat and lecithin content 
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also contributes to improvement in handling and machining 
qualities of the dough and makes for an improvement in 
crumb quality, as well as prolonging the softness of the 
bread.
 “This latter point allied to the economy in use is possibly 
the most common reason why many large bakeries use this 
very nutritious and inexpensive product.
 “Usually from 0.75% to 1% soya calculated on the 
wheat fl our weight is included in normal bread formulation. 
These fi gures may be greatly exceeded for specialty breads, 
but these instances are rare.
 “The water content of the formula is also increased by 
the use of soya, usually by one and one-half times the weight 
of soya used. In fact, this additional water is very necessary 
if best results are to be obtained and it does also, of course, 
give maximum economy.” Address: F. Inst. B.B., Technical 
Service, Soya Foods Limited, London.

970. Baens-Arcega, Luz. 1966. Feasibility of mold-process 
production of sauce from copra and soybean mixture with 
authentic Philippine strain of Aspergillus oryzae (Ahlburg 
Cohn). Araneta J. of Agriculture 12(2):80-105. June. [21 ref]
• Summary: People in various countries have developed a 
preference for the sauce produced in their native countries. 
“The Filipinos relish ‘patis’; the Thailanders, ‘nam-pla’; and 
the Vietnamese and Cambodians, ‘nuoc-mam.’ These sauces 
are prepared by the natural fermentation and hydrolysis of 
fi sh which is salted with a suitable proportion of salt, usually 
25 to 30 per cent, to prevent the growth of undesirable 
bacterial contaminants... In Europe the favorite sauce is 
‘maggi,’ a food seasoning prepared from meat.
 “Perhaps the most popular sauce is ‘toyo,’ or shoyu,’ 
a condiment made from the highly nutritive soybean... In 
the United States this typical oriental soy sauce is used as 
an important condiment and a basic constituent of quality 
Worcestershire sauce, a compound spicy food seasoning.”
 “Figures obtained from the Bureau of Census and 
Statistics and the Department of Agriculture and Natural 
Resources” show that local Filipino production of soy sauce, 
which may roughly represent home consumption of soy 
sauce, from 12 selected establishments alone amounted to 
3,031,957 pesos in 1959. “It may be reasonably estimated 
that should all manufacturers of soy sauce submit reports on 
their production, the amount could easily be doubled.” Since 
soybean, a major “raw material for the production of soy 
sauce, is not yet commercially produced in the Philippines,” 
importation of these protein-rich beans amounts to thousands 
of pesos annually.
 The experimental work described in this article was 
conducted from Nov. 1962 to Sept. 1963 in the laboratory of 
the Biological Research Center, National Institute of Science 
and Technology, covering a period of ten months. Different 
proportions of molded copra meal (a coconut by-product 
containing 25% protein) were used to supplement the regular 

soy sauce koji. The sauces were harvested after 2 months of 
brine fermentation.
 “A supplementation of 50 parts copra meal to 50 parts 
soybean was selected as the ideal combination of proteinous 
substrate which yielded, after 2 months of fermentative 
brining, a clear, yellow-red, appetizing sauce containing 5.51 
per cent of protein...”
 Table 7 gives the names of 8 commercial soy sauces sold 
in the Philippines (2 imported, 6 made locally) together with 
their content of protein and of sodium chloride.
 Contains 7 tables, 3 graphs (incubation time vs. 
proteolytic activity, etc) and two photos. Address: Araneta 
Univ.

971. Vest, M.; Olafson, A.; Schenker, P. 1966. Eine neue 
Sojamilch als Nahrung fuer Fruehgeborene und reife 
Saeuglinge Vergleich mit Frauenmilch und adaptierter 
Kuhmilch [A new type of soymilk for feeding premature 
or full-term infants compared with mother’s milk and 
modifi ed cow’s milk formula]. Schweizerische Medizinische 
Wochenschrift (Journal Suisse de Medecine) 96(23):762-68. 
June. [18 ref. Ger; fre; eng]
• Summary: The product examined is Bébénago made by 
Firma Nago, of Olten, Switzerland. “A vegetable infant milk 
made from soybeans by a new process in which the lipids 
are separated by centrifugation and kept suspended by the 
natural emulgators has been compared with breast milk and 
an adapted cow’s milk (albumin milk). Each of the three 
groups comprised some 25 prematures and 10 full term 
infants, mainly aged between 1 and 3 months. Some infants, 
however, were observed for longer periods of up to 1 year. 
The following criteria were used to assess the results: gain 
in weight and length, total serum protein, amino-nitrogen, 
calcium, phosphorus, alkaline phosphatase, iron, optical 
density (as a measure of lipid content), hemoglobin, red 
cell, and reticulocyte count. Excretion of fat, fatty acids, and 
starch in the feces and the pH of the stools were estimated 
semiquantitatively. Under the conditions of the study the 
soybean preparation (Bébénago) was found to be equivalent 
to the other milk preparations tested.” Address: From the 
University Children’s Clinic Universitaetskinderklinik, 
Basel.

972. Albrecht, W.J.; Mustakas, G.C.; McGhee, J.E. 1966. 
Rate studies on atmospheric steaming and immersion 
cooking of soybeans. Cereal Chemistry 43(4):400-07. July. 
Based on a paper presented at the 50th Annual Meeting of 
the International Symposium on Oilseed Protein Foods. 
Kansas City. July 1966. 8 p. Babatunde 1979. [3 ref]
• Summary: “Simple methods for adequately cooking 
soybeans to produce a full-fat fl our would enable populations 
in many developing countries to have a food that would 
provide needed protein in their diet.” Small particle size is 
the key to rapid cooking so as to inactivate trypsin inhibitor 
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and destroy urease activity.

973. Weil, Jair; Pinsky, A.; Grossman, S. 1966. The proteases 
of the soybean. Cereal Chemistry 43(4):392-99. July. [3 ref]
• Summary: Column chromatography was used to 
separate the proteolytic activity of the soybean into six 
distinct fractions. An inhibitor was separated from the 
active fractions. The properties of the crude extract and 
four purifi ed fractions were determined. Address: Dep. of 
Nutritional Sciences, Inst. of Marine Resources, Univ. of 
California, Berkeley.

974. Kirchner-Dean, Otto. comp. 1966. Soybean processing 
and utilization: A selected list of references, 1955-1965. 
USDA Library List No. 83. iv + 183 p. Aug. Author index. 
Subject index. 28 cm. [2218 ref]
• Summary: Contents: Part I: Processing. Meal. Oil. 
Beans. Part II: Utilization. Meal in feed. Oil in feed. Beans 
in feed. Meal in food. Oil in food (General, margarine). 
Beans in food (general, fl our, milk, soy sauce). Meal 
for industrial uses (general, coatings). Oil for industrial 
uses (general, coatings, drying oils, paints, resins, 
soaps). Beans for industrial uses. Part III: Chemistry 
and research. Amino acids, bibliography, biochemistry, 
chromatography, composition, enzymes, fatty acids, 
lecithin, lipides, lipoxidase, organic chemistry, pesticide 
residues, phosphatides, proteins, research, sterols. Part IV: 
Miscellaneous. Argentina, Australia, Brazil, California, 
Canada, China, Congo, cook books, Far East, government 
loans, India, industry, international trade, Japan, laws and 
legislation, markets and marketing, nutrition, pesticide 
residues, varieties.
 “All citations except those to patents have been 
examined and verifi ed by the compiler. Patents cited were 
obtained from Chemical Abstracts. All foreign language titles 
have been translated into English with the original language 
indicated. [Warning: Many patent titles listed in this are 
different from those appearing on the actual patent.]
 “Sources consulted: Agricultural Index, Bibliographic 
Index, Bibliography of Agriculture, Biological and 
Agricultural Index, Card Catalog of the National 
Agricultural Library, Chemical Abstracts, Dissertation 
Abstracts, Engineering Index, Food Science Abstracts, 
Journal of the Science of Food and Agriculture, Nutrition 
Reviews, and Pesticides Documentation Bulletin.” Address: 
National Agricultural Library, Div. of Reference, Special 
Bibliographies Section.

975. Vogels, G.D.; Trijbels, F.; Uffi nk, A. 1966. Allantoinases 
from bacterial, plant and animal sources. I. Purifi cation 
and enzymic properties. Biochimica et Biophysica Acta 
122(3):482-96. Sept. 12. [33 ref]
• Summary: The allotoinases from Glycine hispida were 
activated by acid pretreatment below pH 5.4. Address: 

Dep. of Biochemistry, Univ. of Nijmegen, Mijmegen (The 
Netherlands).

976. Vogels, G.D.; Van Der Drift, C. 1966. Allantoinases 
from bacterial, plant and animal sources. II. Effect of 
bivalent cations and reducing substances on the enzymic 
activity. Biochimica et Biophysica Acta 122(3):497-509. 
Sept. 12. [9 ref]
• Summary: The enzymes from soybeans were found to 
be strongly inhibited by addition of cysteine. The effect 
of some additions on some properties of allantoinases of 
soybeans: manganese shows activation; zinc shows slight 
activation. Reducing substances show strong inhibition. 
Phosphate buffer shows inhibition. Acid pretreatment 
shows activation. A graph shows how a phosphate buffer 
inhibited the allantoinase activity of soybeans. Address: 
Dep. of Biochemistry, Univ. of Nijmegen, Nijmegen (The 
Netherlands).

977. Wang, Hwa L.; Hesseltine, C.W. 1966. Wheat tempeh. 
Cereal Chemistry 43(5):563-70. Sept. [17 ref]
• Summary: The wheat tempeh was made from cracked 
Conley hard red spring wheat. “Among the cultures 
tested, Rhizopus oligosporus NRRL 2710 gave the most 
satisfactory wheat tempeh... The yield of wheat tempeh by 
the procedures described was approximately 84.5% (on a 
dry solid basis) after 20 hours of fermentation [at 31ºC]... 
Soluble nitrogen and reducing substances increased steadily 
whereas total nitrogen remained fairly constant. Proteolytic 
enzyme having optimal pH 5.5 was responsible for the 
breakdown of protein. Of the vitamins analyzed, niacin and 
ribofl avin of wheat tempeh greatly exceeded that of wheat; 
thiamine appeared to be less. Thus, this new fermented 
wheat product may provide vitamins, as well as calories and 
proteins, at low cost.” Address: Northern Regional Research 
Lab., Peoria, Illinois.

978. Kasai, Tadasi; Kawamura, Shin’itiro. 1966. Soybean 
oligosaccharides: Isolation by gel fi ltration and identifi cation 
by acetylation. Kagawa Daigaku Nogakubu Gakujutsu 
Hokoku (Technical Bulletin of Faculty of Agriculture, 
Kagawa University) 18(1):9-15. Oct. [9 ref. Eng; jap]
• Summary: The authors used dextran gel fi ltration for the 
isolation and purifi cation of sucrose, raffi nose, stachyose, 
and verbascose from soybeans. They found that Sephadex 
G-15, which may be applied to compounds with molecular 
weights below 1500, was superior to carbon column 
chromatography, especially for isolating and purifying 
stachyose. The Sephadex G-15 elutes fi rst the highest 
molecular weights whereas the carbon column elutes the 
lowest molecular weight.
 The sugars were extracted from both the defatted raw 
and autoclaved fl akes. The melting points and specifi c 
rotations were determined on the sugars and their acetate 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   307

© Copyright Soyinfo Center 2021

derivatives, and are reported for sucrose, raffi nose, and 
stachyose in tabular form.
 Note: This is the earliest document seen (Oct. 2020) that 
mentions “verbascose,” a soybean oligosaccharide. Address: 
Japan.

979. Narasaki, Teiichi. 1966. Enzymatic hydrolysis of 
soybean polysaccharides. II. Intermediate products in the 
hydrolysis of the hemicellulose B-1 of soybean cotyledons 
by Taka-diastase. Kagawa Daigaku Nogakubu Gakujutsu 
Hokoku (Technical Bulletin of Faculty of Agriculture, 
Kagawa University) 18(1):23-26. Oct. [1 ref. Eng; jap]
• Summary: The soybean polysaccharides were hydrolyzed 
with Taka-diastase. Examination of the intermediate 
hydrolysis products gave new information on the 
components and structures of hemicellulose B-1. Address: 
Lab. of Agricultural Products Technology, Kagawa Univ., 
Japan.

980. Narasaki, Teiichi. 1966. Enzymatic hydrolysis of 
soybean polysaccharides. I. Hydrolysis of the hemicellulose 
B-1 of soybean cotyledons by Taka-diastase. Kagawa 
Daigaku Nogakubu Gakujutsu Hokoku (Technical Bulletin 
of Faculty of Agriculture, Kagawa University) 18(1):16-22. 
Oct. [5 ref. Eng; jap]
• Summary: Taka-diastase liberated xylose, arabinose, 
galactose, galacturonic acid in the hydrolyzate and gave an 
unhydrolyzable polysaccharide residue rich in rhamnose, 
fucose, xylose, glucose, and galacturonic acid. Moreover, 
fi ve intermediate hydrolysis products were formed in an 
early stage of the incubation and two of them remained 
unchanged in the hydrolyzate after 48 hours of incubation. 
Address: Lab. of Agricultural Products Technology, Kagawa 
Univ., Japan.

981. Yasumatsu, Kkatsuhara; Ohno, M.; Tobari, M.; 
Shimazono, H. 1966. Studies on the enzymes produced by 
Trametes sanguinea. III. Solubilization of yeast and soybean 
meal by the enzymes from Trametes sanguinea. Hakko 
Kogaku Zasshi (J. of Fermentation Technology) 44(11):847-
53. Nov. [18 ref. Eng]
• Summary: “In the light of food ingredients, the hydrolyzate 
by the enzymatic hydrolysis was better than that by acid 
hydrolysis, because the former was richer in vitamin content, 
poorer in amount of sodium chloride, higher in the yield 
of nitrogen and better in fl avor.” Address: Technological 
Research Laboratories, R&D Div., Takeda Chemical Ind., 
Ltd., Higashiyodogawa-ku, Osaka, Japan.

982. Wong, E.; Moustafa, E. 1966. Flavanone biosynthesis. 
Tetrahedron Letters 26:3021. *

983. Ebine, Hideo. 1966. Manufacturing digestible 
proteinous foods from oilseeds and pulses by enzymic 

treatment. JARQ (Japan Agricultural Research Quarterly) 
1(1):21-25. [3 ref. Eng]
• Summary: Contents: Improvement in miso manufacturing. 
Production of new type miso of low salt and high protein. 
Fermentation of pulses (started in 1963 using pulses grown 
in India). Application of enzyme product.
 “Miso and shoyu are from same origin, the prototype 
of which [hishio] is considered to have been introduced 
from the Chinese continent about 1,200 years or more 
ago. At present, shoyu is different from miso in method of 
manufacturing, consistency, and the way of usage. Shoyu is 
considered as a salty seasoning for kitchen and table use.”
 The basic principles of making miso can be outlined 
as follows: “Milled rice is cleaned and soaked in water 
over-night at 15ºC or more, and then cooked in steam for 
40 minutes. The cooked rice is then cooled to 30ºC to be 
inoculated with tane-koji (spores of Aspergillus oryzae 
purely cultured) for fermentation in a koji-chamber or koji-
fermenter, of which the temperature can be controlled at 
30ºC. Fermentation takes about 40 hours, or until all the rice 
is covered by the mycelium of the mold and develops into a 
mat of molded rice.
 “Soybeans are cleaned and soaked in water under the 
same conditions as rice, and then cooked in steam or water 
at 115ºC for 30 min. After cooling, cooled soybeans are 
mixed well with koji and salt. The mixed materials are 
passed through a big meat chopper, then packed into a vat 
or tank for fermentation. Weights equivalent to 20% of the 
total green miso are placed on the surface, which is covered 
with a plastic fi lm sheet. During fermentation of miso, it is 
transferred from the fi rst vat to another with a purpose to 
stir and mix homogeneously. At atmospheric temperature, it 
takes six months or more for green miso to be ripened well. 
The period for ripening is considered too long for modern 
industry, and an important problem to be solved as soon as 
possible is how to shorten the length of the ripening period.
 “As a result of investigations on the mechanism of 
ripening, at least following steps have been revealed as 
necessary for ripening. First, the enzymes of koji act to 
hydrolyze the constituents of soybeans and rice or barley, 
resulting in the production of water-soluble protein up to 
60% of the total protein, amino acids up to 30%, reducing 
sugar up to 75% of the total sugar (including starch and 
other polysaccharides). These products are important 
constituents of the fl avour of miso as well as the media 
for microorganisms useful for ripening. Since this step 
is carried out principally by the enzymes of koji, such as 
proteinase and amylase, it is possible to shorten the time of 
reaction by raising the temperature of green miso up to the 
optimum temperature for enzyme reaction. In fact, ripening 
was easily attained by raising the temperature to 45ºC 
[113ºF] and within a week the same degree of hydrolization 
mentioned above was achieved. However, the fl avour of 
the product is quite different from that of miso fermented 
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naturally. Consequently, a second fermentation was revealed 
necessary for full ripening, and it is carried out by using 
yeasts and bacteria. As the result of screening tests of useful 
microorganisms, certain strains of Saccharomyces rouxii 
and lactic acid bacteria, including Pediococcus soya and 
Streptococcus faecalis were isolated to be employed as a 
starter, the same as in cheese production. Green miso to 
which the starter is added at the level of 105 per one gram is 
fermented at 30ºC [86ºF] which is the optimum temperature 
for the microorganisms. By this new method, the time of 
ripening was remarkably reduced to obtain well fermented 
miso of pleasing fl avour.” Address: Chief, Fermentation 
Chemistry Lab., Fermentation Div., Food Research Inst.

984. Lepovsky, Samuel. 1966. Antivitamins in foods. In: 
Food Protection Committee, Food and Nutrition Board, 
National Academy of Sciences, National Research Council. 
1966. Toxicants Occurring Naturally in Foods. Washington, 
DC: National Academy of Sciences. 301 p. See p. 98-104. 
National Academy of Sciences, Natural Research Council, 
Publication No. 1354. [51* ref]
• Summary: Antivitamin A: Raw soybeans contain 
lipoxidase, which oxidizes and destroys carotene (vitamin 
A).
 Antivitamin K: Raw soybeans show anticoagulant 
properties that are not reversed by vitamin K. These 
anticoagulant properties are attributed to the antitrypsin of 
the raw soybeans.
 Antivitamin B-12: “High-protein diets increase 
requirements for vitamin B-12. Ingestion of raw soybeans 
rich in antiproteolytic activity also increases requirement of 
B-12...”
 Note: this is the earliest document seen (Feb. 2018) that 
uses the word “antivitamins” or “antivitamin” in connection 
with soybeans. Address: Dep. of Poultry Husbandry, Univ. of 
California, Berkeley.

985. Murata, Kiku; Ikehata, H. 1966. Hemolysis 
preventing antioxidant activity of synthesized 6.7.4’ 
-trihydroxyisofl avone and that isolated from tempeh. In: 
1966. Proceedings of the Seventh International Congress of 
Nutrition, Hamburg. Braunschweig, West Germany: Verlag 
Friedr. Vieweg & Sohn GmbH. See vol. 5, p. 656-59. [3 ref]
• Summary: Contents: Introduction. Synthesis of 6.7.4’ 
-trihydroxyisofl avone and its derivatives and their biological 
activities. Antihemolytic activities of tempeh with different 
fermentation times. Production of Beta-glucosidase activity 
in Rhizopus oligosporus. Summary. Address: Osaka City 
Univ., Osaka, Japan.

986. Mustakas, Gus C.; Griffi n, E.L., Jr.; Sohns, V.E. 1966. 
Full-fat soybean fl ours by continuous extrusion cooking. 
Advances in Chemistry Series No. 57. p. 101-11. Chap. 8. 
(World Protein Resources). [5 ref]

• Summary: Contents: Summary. Introduction. Extrusion 
cooking of soybeans. Discussion: Removal of growth 
inhibitors (assays for trypsin inhibitor and urease 
activity), proximate analyses of fl ours, animal feeding 
tests (rats, broiler chicks), fl avor evaluation and stability, 
clinical testing with infants, cost study, conclusion, 
acknowledgment. Discussion: (1) Oak B. Smith of Wenger 
Mixer Manufacturing Co., Sabetha, Kansas. (2) M.L. Anson. 
Address: Northern Regional Research Lab., Peoria, Illinois 
61604.

987. Cavanagh, John Charles. 1967. Process for the 
production of substantially fat free and fl avor free 
proteinaceous foodstuffs. U.S. Patent 3,295,985. Jan. 3. 7 p. 
Application fi led 6 Dec. 1965. [1 ref]
• Summary: Example V describes countercurrent solvent 
extraction of soybeans using a mixture of equal volumes 
of ethyl alcohol, ethyl acetate and acetone. “Analyses 
of the solid product [after extraction] indicated the anti-
tryptic digestive inhibitor and urease, both normally present 
in soybean meal, were removed from the meal without 
resorting to a ‘toasting’ technique to destroy or inactivate 
them. The meal consequently consisted of a higher grade 
protein because heat damage had been avoided.”
 Note: Soy is mentioned 11 times in this patent, but 
only as “soybeans.” Address: 168 Adelaide Terrace, Perth, 
Western Australia, Australia.

988. Kasai, Takanori; Obata, Yataro. 1967. Changes in 
amino acid composition during germination of soybean. 
III. Changes in gamma-glutamyltranspeptidase activity. 
Agricultural and Biological Chemistry 31(1):127-29. Jan. [8 
ref]
• Summary: Gamma-glutamyltranspeptidase activity during 
germination of soybean was very low during 0-24 hours of 
germination, but reached a maximum during 40-48 hours 
and decreased remarkably after 72 hours. The change in 
activity agreed with the variations in the amount of gamma-
glutamyltyrosine and gamma-glutamylphenylalanine during 
germination. Address: Dep. of Agricultural Chemistry, 
Faculty of Agriculture, Hokkaido Univ., Sapporo.

989. Mitsuda, Hisateru; Yasumoto, K.; Yamamoto, A.; 
Kusano, T. 1967. Study on soybean lipoxygenase. I. 
Preparation of crystalline enzyme and assay by polarographic 
method. Agricultural and Biological Chemistry 31(1):115-
18. Jan. [17 ref]
• Summary: “Lipoxygenase (E.C. 1.99.1.1) specifi cally 
catalyzes the oxidation of methylene-interrupted unsaturated 
fatty acids and their esters to respective hydroperoxides.”
 Note: This is the earliest document seen (Nov. 2021) 
that uses the word “lipoxygenase” in connection with 
soybeans. Address: Dep. of Agricultural Chemistry, Faculty 
of Agriculture, Kyoto Univ., Kyoto, Japan.
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990. Takeuchi, Tokuo; Yoshii, Hisao. 1967. Miso, shôyu no 
peptides ni kansuru kenkyû. IV. Genryô C/N hi o i ni shita 
miso no peptides keitai (1) [Studies on the peptides in miso 
and soy sauce. IV. Relation between the C/N ratio of the raw 
materials and the distributive patterns of peptides in miso]. 
Hakko Kogaku Zasshi (J. of Fermentation Technology) 
45(1):29-33. Jan. [16 ref. Jap; eng]
• Summary: “Soybean koji (low carbon/nitrogen ratio) 
contained more amino acids and peptides than any other koji 
of higher C/N ratio. This tendency seemed to have originated 
from the proteolytic character of soybean koji, because the 
neutral and alkali protease of Asp. oryzae (principal protease 
in soybean koji) would be more active in soybean protein 
than in acid protease.
 “In the ripened miso the same distributive pattern 
of peptides was observed regardless of C/N ratio of raw 
materials. Therefore, the peptide patterns may be virtually 
similar for all types of miso.” Address: Inst. of Food 
Technology, Aichi prefecture, Nagoya, Japan.

991. Takeuchi, Tokuo; Yoshii, Hisao. 1967. Miso, shôyu 
no peptides ni kansuru kenkyû. V. Genryô C/N hi o i ni 
shita miso no peptides keitai (2) [Studies on the peptides 
in miso and soy sauce. V. Relation between the amino 
acid composition of miso peptides and C/N ratio of the 
raw materials]. Hakko Kogaku Zasshi (J. of Fermentation 
Technology) 45(1):34-39. Jan. [16 ref. Jap; eng]
• Summary: “In a previous report, the distributive patterns 
of peptides were studied with three types of miso: Soybean 
miso (A, low C/N ratio), Sendai miso (B, medium C/N ratio) 
and Shiro miso (C, high C/N ratio.)
 “This report deals with the further study on the amino 
acid composition of the principal peptides (in average 
peptide length below 5.0) employing the same samples.
 “1. The main amino acids contained in peptides were as 
follows. In miso A: asp. glu. gly. pro. lys. thr., in miso B: asp. 
glu. thr. gly. val. leu., and in miso C: asp. glu. gly. val. thr. 
ser.
 “2. Several amino acids were resistant to the action of 
peptidase and had a tendency to remain as peptide residue in 
miso. These amino acids were as follows in the order of their 
magnitude. This tendency was almost the same in both miso 
B and C.
 “miso A: asp. gly. pro. lys. thr., in miso B: thr. asp. gly. 
val. isolcu. and in miso C: thr. asp. gly. val. ser.
 “3. On the basis of these data, it seemed reasonable to 
assume that the acidic peptides containing aspartic acid, 
glutamic acid and glycine were commonly the principal 
peptides in miso. In detail, proline and lysine were usually 
abundant in the peptides of Soybean miso and threonine 
and valine were abundant in the peptides of Sendai and 
Shiro type miso. These variations might be attributed to the 
characteristics of koji protease infl uenced from the C/N ratio 

of the raw materials.” Address: Inst. of Food Technology, 
Aichi prefecture, Nagoya, Japan.

992. Wood, J.C. 1967. Soya fl our in food products. Food 
Manufacture (London) Ingredient Survey. Jan. p. 11-12, 15. 
Bound after the Jan. 1967 issue of Food Manufacture (Vol. 
42). [6 ref]
• Summary: “Traditionally fermented bread: The effects 
of soya fl our in fermented bread are that it: conditions the 
gluten to give a maximum softness of crumb; bleaches the 
wheat fl our pigments to give a whiter crumb colour; reduces 
the rate of staling; gives increased fl avour; gives a better 
bloom and brighter crust colour; and reduces production 
costs. How does soya fl our produce these six effects?
 “Soya is a rich source of certain enzymes which play an 
important part in bread making. The development of gluten 
and the bleaching of the wheat pigments are both due to an 
enzyme called lipoxidase. The action of lipoxidase is very 
complicated but, in essence, it oxidises both the gluten and 
the pigments so that the bread has a fi ne, white crumb.
 “It is now a well-known fact that soya fl our reduces the 
rate of staling. There are several reasons why this is so, the 
most important being its high protein content. Our work has 
indicated that the soya protein retains water after baking, 
thereby keeping the loaf soft and fresh longer.
 “Soya fl our imparts a pleasant, nutty fl avour to bread 
due to the natural fl avouring ingredients and also to the 
enhanced fermentation. Soya is a very effective emulsifi er. 
This ensures that any fat added to a dough is more effectively 
utilised when soya fl our is present, as demonstrated by 
the sheen and bloom on the fi nished bread. Crust colour is 
also enhanced by the reaction of the soya protein and fl our 
carbohydrate.
 “Finally on the question of a reduction in production 
costs, production in our customers’ bakeries over many years 
has demonstrated that doughs containing soya fl our and extra 
water have the same baking loss as doughs without these 
additions. It is therefore quite clear that the addition of soya 
fl our results in increased yield.
 “The recommended level of addition of soya fl our 
is from 2 lb. to 3 lb. per sack of fl our together with once 
and a half to twice its weight in extra water. There are 
commercially available complete bread improvers based on 
soya fl our incorporating yeast foods and crumb softening 
agents.” Address: British Soya Products Ltd., Ware, 
Hertfordshire.

993. Abdo, K.M.; King, K.W. 1967. Enzymatic modifi cation 
of the extractability of protein from soybeans, Glycine max. 
J. of Agricultural and Food Chemistry 15(1):83-87. Jan/Feb. 
[22 ref]
• Summary: “Enzymes capable of improving the 
extractability of protein in soybeans from a control value 
of approximately 74 to 95% have been derived from 
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Pestalotiopsis westerdijkii. The resulting soybean milk 
product appeared to be free of toxic components, and the 
protein was of a quality equal or superior to that of soybean 
milk prepared without enzymatic treatment.”
 “In most instances, existing processes for extracting 
soybean protein recover from 70 to 80% of the total protein... 
and the quality of the protein in the unextracted residue is 
superior to that of the soy milk protein.”
 Table III shows the effect of enzyme concentration on 
subsequent extraction of nitrogen from soybean residue 
[okara]. Table IV shows the time course of enzyme 
modifi cation of nitrogen extractability trichloracetic acid 
(TCA) is used for deproteinization.
 Table III shows the effect of enzyme concentration 
on subsequent extraction of nitrogen from soybean 
residue. Table V shows the carbohydrate reaction products 
from degradation of soybean residue. Address: Dep. of 
Biochemistry & Nutrition, Virginia Polytechnic Inst., 
Blacksburg, Virginia.

994. Albrecht, W.J.; Mustakas, G.C.; McGhee, J.E.; Griffi n, 
E.L. Jr. 1967. A simple method for making full-fat soy fl our. 
Cereal Science Today 12(3):81-83. March. [5 ref]
• Summary: NRRL is conducting research, in co-operating 
with the Agency for International Development (USAID) 
to develop a simple method for producing full-fat soy 
fl our in village communities. Discusses the basic process, 
analytical methods used, soaking, cooking, drying, cracking 
and dehulling, milling, quality of product, nutritional 
composition. The soaked soybeans are immersed in a sack 
in boiling water for about 7 minutes until all of the urease 
activity and about 99% of the trypsin inhibitor activity is 
destroyed. Lipoxygenase is not mentioned. Six small photos 
show the pilot plant process and Gus Mustakas. Address: 
Northern Regional Research Lab., Peoria, Illinois 61604.

995. Decker, Walter J.; Mertz, Walter. 1967. Effects 
of dietary elaidic acid on membrane function in rat 
mitochondria and erythrocytes. J. of Nutrition 91(3):324-30. 
Part I. March. [15 ref]
• Summary: Weanling rats were fed a diet containing 
8% elaidinized olive oil–with an elevated trans fatty acid 
content. After 6 weeks, liver mitochondria from this group 
swelled at a rate 2 to 3 times greater than those from control 
rats fed native olive oil. Moreover, rates of -lecithinase-
induced hemolysis were 5 times those of controls.
 Note: Webster’s Dictionary defi nes mitochondrion 
(plural: mitochondria, derived from the Greek mitos = thread 
+ chondrion = diminutive of chondros = grain), a term 
fi rst used in 1901, as “any of various round or long cellular 
organelles that are found outside the nucleus, produce energy 
for the cell through cellular respiration, and are rich in fats, 
proteins, and enzymes.” Mitochondria are generally larger 
in animal cells than in plant cells. It is concluded that trans 

fatty acid may play a physiological role in the function of 
membranes. Address: Walter Reed Army Inst. of Research, 
Washington, DC.

996. Hanaoka, Yoshio. 1967. Shôyu hozon ni kansuru 
kenkyû. VI. Lactobacillus ni yoru shôyu-chû no gurutamin-
san, asuparagin-san no bunkai ni tsuite [Studies on 
preservation of soy sauce. VI. Enzymic decomposition 
of L-glutamic acid and L-aspartic acid in soy sauce 
Lactobacilli. browning reaction products on antifungal 
activity]. Hakko Kogaku Zasshi (J. of Fermentation 
Technology) 45(4):312-19. April. [12 ref. Jap; eng]
• Summary: “The decreases of L-glutamic and L-aspartic 
acids in soy sauce were studied and it was found that 
these decreases were caused mainly by the amino acids 
decomposing enzymes produced by halo tolerant lactic acid 
bacteria grown in soy sauce. And it was also found that the 
amount of these two amino acids utilized by Saccharomyces 
rouxii var. halomembranis, a common yeast of soy sauce, 
was found to be small. These conclusions were obtained 
from the following experimental results.
 “(1) Sixty fi ve strains of lactic acid bacteria were 
isolated from rancid soy sauce containing 9% NaCl.
 “Among them, strains number 2, 7 and 17 were found 
to be capable of decomposing L-glutamate, L-aspartate and 
both amino acids respectively.
 “(2) Four strains chosen as representatives of 
L-glutamate, L-aspartate, and both amino acids decomposing 
strains and non decomposing strains, were studied 
taxonomically. They were all Lactobacillus Beijerinck, 
homofermenter producing DL-lactic acid.
 “(3) The cell-free extracts from these cells produced 
CO2 and L-alpha-alanine and L-gama-amino butyric acid 
from L-aspartate or L-glutamate respectively. No liberation 
of NH4+ was detected. These results suggested that the 
enzyme catalyzing the above reactions are L-aspartate-4-
decarboxylase or L-glutamate-1-decarboxylase.
 “(4) The optimum pH value of these enzymes was 
5.0, and they were stable at 3ºC in a pH 5.0 acetate buffer 
solution over a period of 90 days.
 “(5) These enzyme reactions were inhibited by the 
presence of sodium chloride in acetate buffer solution and 
soy sauce.
 “(6) The L-glutamate-1-decarboxylase was almost 
inactivated by heating at 80ºC for 10 minutes and L-aspartate 
4-decarboxylase was inactivated at 70 to 60ºC for 10 
minutes.
 “(7) The intact-cell of No. 30 strain decomposed 
L-glutamic and L-aspartic acids, but in the cell-free extract 
only of L-aspartic acid decarboxylation activity was 
detected.” Address: Central Research Inst., Kikkoman Shoyu 
Co. Ltd., Noda, Chiba, Japan.

997. Fischer, R.W. 1967. The use of soy in food products. 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   311

© Copyright Soyinfo Center 2021

Soybean Digest. May. p. 29, 31-32, 35-36, 38.
• Summary: An excellent overview, with considerable 
history. Contents: Introduction. Grisly hand of hunger. 
Soybean oil. Oriental soy foods. Soy fl our and grits (with a 
good history of Berczeller, A.E. Staley, Shellabarger, Allied 
Mills, J.R. Short Milling Co. and Wytase). Isolates and 
concentrates. The war years (during and immediately after 
World War II, soy fl our and grits come to be widely disliked). 
New products and know-how.
 “Oriental soy foods:... In the Orient soybeans have, for 
centuries, played an important part in human diets as soy 
milk for infants, shoyu, or soy sauce as we call it, miso, tofu, 
tempeh, kinako, natto, yuba, etc.”
 “Isolates and concentrates: In the mid-1930’s processes 
for further refi ning the protein factors of soy began to 
appear. The fi rst 70% soy protein concentrate was turned 
out by Mead Johnson Co. using the Bonato process of 
sulfur dioxide and sulfurous acid extraction, but was 
discontinued for lack of adequate markets for the product. 
In 1936 the Glidden Co. began working on the production 
of an isolated protein [90-100% protein] from extracted soy 
fl akes for industrial uses. Glidden, as a major manufacturer 
of resin, wanted the isolate as a stabilizer for the resin used 
in sizing paper to provide wet strength. By 1939 Glidden 
was producing an enzyme hydrolyzed isolated protein 
to be used with egg albumen for its whipping capacity 
in producing food toppings... Over the years soy protein 
isolates have found their greatest application in the industrial 
fi eld, particularly as paper coatings for high gloss products 
that are used to reproduce various colors in the printing 
processes. Because of their lower fi ber content, greater 
dispersibility and high moisture retaining properties, soy 
protein concentrates and isolates have both found their major 
food application in the meat fi eld serving the same functional 
purposes as mentioned above for soy fl our, but with overall 
superior performance. During the past 2 years, as the world’s 
milk surplus has disappeared, demand for these products has 
increased sharply as replacements for both industrial and 
edible caseins.
 “Soy protein isolates have also found some limited 
use at low levels in dairy-type products such as mellorine, 
in the dry synthetic coffee creams or ‘coffee whiteners,’ in 
a number of the whipped topping or whipped-cream-type 
products which are sold in pressurized cans, in icings and in 
other whipped foods where a light, fl uffy structure is desired.
 “Once again it is to be noted that most of the technology 
for producing the various soy protein products was worked 
out some years ago, and their nutritional values were well 
known and repeatedly reverifi ed in tests with both animals 
and humans.
 “The War Years: During and immediately after World 
War II, when the specter of hunger and malnutrition stalked 
the continent of Europe as well as the underdeveloped 
countries of the world, a great deal of emphasis was given to 

the use of soy protein products to meet the food crisis over 
there and to ease the pinch of rationing here at home. Some 
of the products were successful. Most of them were not, 
and the reasons for both the successes and failures deserve 
attention in the light of our new position in the World War on 
Hunger.
 “The net effect of these war feeding programs was 
illustrated by Howard Roach from a press conference he held 
in England in the early 1960’s as president of the Soybean 
Council of America. One of the reporters said to him, ‘Mr. 
Roach, the best thing you could do to encourage the use of 
soy in Great Britain would be to change its name.’
 “’Why?’ asked Mr. Roach.
 “’Because,’ said the newsman, ‘during the war you 
shipped us a lot of soybean fl our which went into our 
breakfast sausage. It started out all right, with a little soy and 
a lot of sausage. Then the sausage makers found they could 
include a lot of soy and less pork and increase their profi ts. 
Before they got through, we could scarcely eat the bloody 
things, and no Englishman has liked any food with the name 
soy in it since.’ This, of course, was no fault of the soy fl our’ 
manufacturer or of the U.S. government.
 “Up and down Europe you could hear hundreds of 
stories of the same kind: soy fl our rotting on the docks 
because no one knew how to use it. Bad-fl avored soy fl our 
and grits. Soy fl our with brown specks in it–no doubt 
from the hilum. of the bean, but undistinguishable from 
contamination. Soy fl our that made the bread loaves smaller, 
or the bread darker, or changed the fl avor and so on and on.
 “What went wrong? A lot of things. I’ll mention only a 
few:
 “1–At that time many companies were in the business 
of producing soy fl our and grits. Some, in an attempt to 
get more business, began to ship merchandise that met the 
chemical specifi cations of the government purchase orders, 
but fell short in fl avor, structure and other organoleptic 
characteristics required to make good foods.
 “2–Many otherwise good products were misapplied 
for lack of knowledge at the other end of the line–or in 
the rush to ship a product regardless of its intended use. 
As one company executive put it, ‘The idea of making a 
product that related to anything went down the drain.’ Fully 
toasted products were used where the less cooked products 
should have been employed–and vice versa. Soy fl our was 
used where soy grits were indicated and, again, vice versa. 
As in the case of the English sausages, soy products were 
incorporated at too high a level, with disastrous results to 
the end products. You can misuse any good product–just as 
you can burn a steak. In the hodgepodge, the idea of soy as a 
good nutritious food was set back for 2 decades or more.
 “3–Some blended products were formulated from 
political considerations rather than sound food technology. 
For example, a soup base for use in school lunches was 
formulated from one-third soy fl our, one-third peanut fl our 
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and one-third cottonseed fl our. This formula was fostered 
by the respective commodity groups who wanted part of the 
war-foods bonanza. The three commodity groups were all 
happy. The product was terrible. I know. I ate some of it.
 “In the midst of all the hubbub, the voices of competent 
food technologists and marketing specialists could be 
heard–crying in the wilderness: ‘Stop this nonsense. Study 
the tastes and food customs of the people. Tailor the soy 
ingredients to the accustomed food. Show them how they 
should be used.’ But to no avail.
 “Some excellent products were produced and shipped 
and found ready acceptance. I remember one in particular–a 
pea legume soup containing 20% soy, 60% pea fl our and 
5% dried milk with some other ingredients. It was good. 
Soy fl our in canned pork sausage which kept the fat from 
separating out during autoclaving also helped produce a 
better product, but on the whole we learned too late that it is 
not enough to satisfy a man’s hunger if we do not also satisfy 
his palate. In the intervening years the number of companies 
producing soy fl our for human consumption in the United 
States has diminished from several dozen in the middle 
1940’s to only three or four today.”
 A photo shows cans of Worthington Choplets, Soyameat 
(3 varieties), and Numete–all made from spun soy protein 
fi bers. Address: Soypro International Inc.

998. Hesseltine, Clifford W. 1967. Fermented products: 
Miso, sufu, and tempeh. USDA Agricultural Research 
Service. ARS-71-35. p. 170-80. May. Proceedings of 
International Conference on Soybean Protein Foods. Held 
17-19 Oct. 1966 at Peoria, Illinois. [12 ref]
• Summary: Discusses: Miso. Sufu, or Chinese cheese 
[fermented tofu]. Tempeh. Absence of afl atoxin in fermented 
food products. Table 1 shows mold fermented food products 
tested for afl atoxin and found negative. These include shoyu, 
miso, Chinese black beans (Fermented black soybeans from 
Taiwan), Hamanatto, moromi, soy tempeh, wheat tempeh, 
rice tempeh, wheat-soybean tempeh.
 Concerning sufu: “The pehtzes [molded tofu cubes] 
are next brined in various solutions depending on the fl avor 
desired. A typical brine would consist of 12% NaCl and 10% 
ethanol (sometimes added as rice wine). In other instances, 
only a salt brine may be used. The molded cakes are allowed 
to age for about 2 months. The fi nished cheese along with the 
brine is bottled, sterilized, and marketed as sufu.”
 Of all the various Mucor species tested for use in 
making, the Actinomucor elegans used commercially is the 
best proteinase and almost the best lipase producer. “This 
same fungus is used in China to produce a food made by 
fermentation of wheat gluten” Address: Northern Utilization 
R&D Div., ARS, USDA, Peoria, Illinois.

999. Mustakas, G.C. 1967. Alternative processes for 
full-fat soy fl ours for use in developing countries. USDA 

Agricultural Research Service. ARS-71-35. p. 156-62. May. 
Proceedings of International Conference on Soybean Protein 
Foods. Held 17-19 Oct. 1966 at Peoria, Illinois.
• Summary: Contents: Introduction. The cottage-type 
process. The extrusion-cooking process (using Wenger 
equipment). Future program. Contains numerous photos, 
graphs, and charts. Address: Northern Regional Research 
Lab., Peoria, Illinois.

1000. Orr, Elizabeth; Adair, David. 1967. The production 
of protein foods and concentrates from oilseeds. Tropical 
Products Institute Report No. G31. 104 p. June. Also titled 
T.P.I. Report (London). [44 ref]
• Summary: Contents: Foreword. Acknowledgements. 
Introduction. 1. The use of oilseeds as a source of protein. 
2. Oilseed resources. 3. The manufacture of protein fl ours 
by standard oil milling processes. 4. Some cost aspects of 
the manufacture of protein fl our by standard oil milling 
processes. 5. Examples of the use of edible fl ours made by 
standard oil milling processes. 6. Full fat soya fl ours. 7. 
Oriental methods of processing soya. 8. Other processes 
for making protein products. 9. The distribution of protein 
products. 10. Current experience of making protein fl ours 
and foods from oilseeds. 11. The initiation of protein food 
programmes with particular reference to the role of the 
administrator. Appendices. 1. Protein nutrition. 2. Oilseed 
statistics. 3. Toxic hazards. 4. P.A.G. Guides [PAG]. 5. 
Afl atoxin. 6. Questionnaire. 7. Some examples of the cost 
of packaging oilseed-based protein foods. 8. Prices of edible 
oilseed products and protein fl ours and foods made from 
oilseeds. Bibliography. Chapters 6 and 7 are especially 
relevant to soyfoods.
 “Full fat soya fl our (FFSF) is manufactured in the USA 
by Archer Daniels Midland Co. and Central Soya, and in 
the UK by 3 fi rms: British Arkady Co. Ltd., Soya Foods 
Ltd., and British Soya Products Ltd. There are no offi cial 
statistics for production in either country. A trade source of 
information has estimated UK usage of soya fl our at 30,000 
tons per annum, but this fi gure includes defatted soya fl our 
made from meal imported from the USA. Full fat soya 
fl ours can be divided into 2 main categories: (a) fl ours used 
primarily for bleaching purposes in bread, and (b) general 
purpose fl ours. When the fl our is to be used mainly for 
bleaching it is made from uncooked beans, since the natural 
enzymes in the bean must remain active until the bleaching 
process has been completed. It is estimated that about half 
the full fat soya fl our made in the UK is used in bread 
manufacture.”
 A table lists all known commercial full-fat soy fl ours, 
their composition and prices. Describes the Promo Process 
and Wenger Process for making FFSF, with cost data. Gives 
case histories for Pronutro in South Africa and Nutresco in 
[Southern] Rhodesia.
 Chapter 7. Oriental methods of processing soya beans: 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   313

© Copyright Soyinfo Center 2021

Kinako (“a fl our made from ground toasted [soy] beans, 
used in making cakes”). Fermentation products: Soya 
sauce (shoyu), miso, natto, tempeh. Developing the use of 
fermented products. Aqueous extracts: Soya milk and tofu, 
kori-tofu. Soya milk as a substitute for cow’s milk. The 
package soy milk shop (including Tetra Pak and Prepac 
packaging; the Prepac system, developed by the S.E.A.B. 
Co., Villejuif, France, has a capacity of 1,500 packs/hour). 
Case histories for soya milk: Rural cooperatives in Taiwan, 
Saridele in Indonesia, and Vitasoy in Hong Kong. Soya milk 
made from soya fl our: The 4 known manufacturers of soya 
milk are Promo Ltd. of the U.K. (“The product made by 
Promo is marketed under the brand name of ‘Velactin’ by the 
Wander company.”), and Loma Linda Foods (Soyalac and 
Granogen), Mead Johnson (Sobee or Soybee), and Borden’s 
Soy Processing Co., all of the USA. Promo and Loma Linda 
use the traditional Oriental method rather than using soy 
fl our.
 Note: This is the earliest document seen (Aug. 2015) 
concerning Tetra Pak and soy. Address: TPI, 56/62 Gray’s 
Inn Road, London WC1.

1001. Wang, Hwa L. 1967. Release of proteinase from 
mycelium of Mucor hiemalis. J. of Bacteriology 93(6):1794-
99. June. [11 ref]
• Summary: Mucor hiemalis NRRL 3103 is “a mold used 
in Chinese cheese (sufu) fermentation.” The optimal pH of 
the proteinase enzyme ranged from 3.0 to 3.5. “It is well 
known that the great majority of molds produce appreciable 
amounts of proteolytic enzymes, which may be cell-bound 
or extracellular according to the type of organism producing 
them.” Since tofu, the substrate on which these enzymes act 
in making sufu, has an extremely high protein content (60% 
on a dry weight basis), it is important that the proteinase 
enzymes be as abundant and as active as possible. Addition 
of NaCl to the growth medium released the proteinase 
enzyme from the mycelium. Proteolytic activity was 
greatest at a NaCl concentration of about 0.5 M. Address: 
Fermentation Lab., Northern Regional Research Lab., 
USDA, Peoria, Illinois 61604.

1002. Guss, P.L.; Richardson, T.; Stahmann, M.A. 1967. The 
oxidation-reduction enzymes of wheat. III. Isoenzymes of 
lipoxidase in wheat fractions and soybean. Cereal Chemistry 
44(6):607-10. Nov. [6 ref]
• Summary: Webster’s Dictionary defi nes isoenzyme (a 
term fi rst used in 1960) as “any of two or more chemically 
distinct but functionally similar enzymes.” Address: Univ. of 
Wisconsin, Madison.

1003. Ilany-Feigenbaum, J.; Laxer, S. 1967. Color 
development in Israeli miso type products and its possible 
use for quality control. Food Technology 21(11):113-14. 
Nov. [13 ref]

• Summary: Miso darkens in color as the fermentation time 
increases. “When stimulated with koji and miso-extracted 
enzymes or with taka-diastase, the time required to produce 
the dark brown color for the Israeli type miso products has 
been shortened from several months to a few weeks.” This 
browning reaction is viewed as the result of interaction 
between the products of the activity of the proteolytic 
enzymes and amylases of koji and if its extracted enzymes 
or taka-diastase. It is suggested that the intensity of this 
color could be used in quality control of miso or miso type 
products. Address: Dep. of Biochemistry, Bar-Ilan Univ., 
Ramat-Gan, Israel.

1004. Otsu, Masaki. 1967. Kôji no chozô ni kansuru kenkyû. 
I. Chozô jôken ni yoru kôji no hinshitsu henka [Studies 
on storage of koji. I. Changes in quality of koji under 
various conditions of storage]. Hakko Kogaku Zasshi (J. of 
Fermentation Technology) 45(11):997-1002. Nov. [17 ref. 
Jap; eng]
• Summary: “It was found that titratable acidity of Koji 
containing about 30% moisture was much increased by 
its storage at 30ºC, though the enzymatic activity was 
very stable for about a month at 30ºC regardless of the 
moisture content in Koji. It is considered that, when the 
moisture content in Koji is adjusted below 16%, not only the 
enzymatic activity but also other qualities of Koji become 
very stable during its storage at room temperature.” Address: 
Food Industrial Experiment Station, Japan.

1005. Wilkens, W.F.; Mattick, L.R.; Hand, D.B. 1967. Effect 
of processing method on oxidative off-fl avors of soybean 
milk. Food Technology 21(11):86-89. Dec. Based on paper 
presented at New York State Agric. Exp. Station. Cornell 
Univ. Geneva. June 30, 1966. 13 p. Babatunde 1979. [7 ref]
• Summary: Note: This classic study, the fi rst to discover 
that the lipoxidase enzyme in soybeans causes off-fl avors, 
played a major role in starting the modern soymilk boom and 
leading to improved-quality soy fl ours as well.
 The authors found, by means of sophisticated chemical-
analytical techniques (especially chromatography), that the 
enzyme lipoxidase, which is present in whole soybeans, is 
the cause of the beany fl avor in soymilk. The off-fl avors 
are not present in the whole dry soybeans but are formed 
during processing. As soon as the soaked or dry soybeans 
are ground with water at a temperature below 80ºC (180ºF) 
(or the tissues of the soybean cotyledons are broken or 
damaged in any way in the presence of even a small amount 
of moisture), the lipoxidase enzyme almost immediately 
catalyzes off-fl avor development by acting on the lipids 
(oils and fats) in the soybeans. In particular it catalyzes the 
oxidation of unsaturated fatty acids (principally linoleic and 
linolenic acids), which results in rancidity and off-fl avor 
formation, and produces more than 80 compounds called 
volatiles, all having low molecular weights. The majority 
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of these volatiles are reported to be ketones, aldehydes, and 
alcohols, and most impart undesirable fl avors.
 “An acceptable bland milk was produced by grinding 
unsoaked, dehulled soybeans with water at temperatures 
between 80 and 100ºC and maintaining the temperature for 
10 minutes to completely inactivate the lipoxidase enzyme.” 
Address: Cornell Univ., Geneva New York.

1006. O’Brien, T.J. 1967. Induction of ribonucleic 
acid polymerase activity in soybean hypocotyls with 
2,4-dichlorophenoxy-acetic acid. 96 p. Dissertation Abstracts 
International. B 28 4846. *

1007. Dai Nihon hyakka jiten [Encyclopedia Japonica]. 23 
vols. 1967. Tokyo: Shogakukan. [Jap]
• Summary: Amazake (Vol. 1, p. 380-81). When rice koji is 
mixed into cooked rice or rice porridge, the starch of the rice 
is converted to sweet substances such as glucose and maltose 
by the enzyme action to make a fragrant, sweet drink. During 
the Nara period (A.D. 710-784) and Heian period (795-1185) 
it was called Kosake or Hitoyo-zake. In the Nihon Shoki 
(A.D. 720) it was written that amazake was offered to the 
emperor Ojin Tenno (who reigned A.D. 270-310). Originally 
amazake was made for use in religious ceremonies, but by 
the Edo period (1600-1868) amazake sellers (amazake-uri) 
appeared and sold amazake in a earthenware pots (donabe) 
or brass pots placed in tall, red lacquerware boxes suspended 
from each end of a shoulder pole (see illustration). The 
amazake seller would carry these through the streets of the 
neighborhood calling out “sweet, sweet” (amai, amai). On a 
shrine or temple’s festival day amazake was widely sold at 
wayside stalls, as it still is today. One old amazake shop that 
still exists is Amanoya at Kanda Myojin-mae [Soto Kanda 
2-18-5, Chiyoda-ku, Tokyo. The koji is made in the ancient 
mounded way in long, earth-walled tunnels 20 feet below 
the streets of Tokyo]. Amazake became very popular during 
an era when there were very few sweet foods available to 
the common people. Initially it was served only in the winter 
as a hot drink, but later it came to be consumed throughout 
the four seasons. It was enjoyed at tea houses and oceanside 
swimming places to banish tiredness or to warm one’s body. 
Also an instant amazake, which could be made at home 
easily, became popular.
 Famous amazake products in Japan: There are many 
festivals throughout Japan that center around amazake, and 
transmit tradition to the next generation. 1. Yamakawa-
zake of the Rokujo district of Kyoto has a long history. 
At the Ohara Shrine in Kyoto (at Sanwa-cho, Amada-gun, 
Kyoto-fu) each March 23 and September 23 they celebrate 
the spring and fall offerings respectively (haruzashi and 
akizashi). In this famous festival, they offer amazake to 
their god and to visitors. 2. At Horikana village in Nagano 
prefecture (Karasu-mura, Minami Azumi-gun) there is an 
amazake festival each January or February. In Saitama 

prefecture (Kita Katsushika-gun) there is an amazake festival 
each September 9. 4. At the Shimomaino Shrine in Miyazaki 
prefecture (Nanpo, Nobeoka-shi) there is the Ichiya-zukuri 
amazake festival.
 To make amazake, either glutinous rice or regular short-
grain rice can be used. One can make it soft (yawaraka-
zukuri) or fi rm (kata-zukuri) by adding more or less water. 
Cook white rice or make rice porridge. Add rice koji and hot 
water (about 70ºC); use about the same amount of water as 
rice for the fi rm consistency or 3-4 times as much for the soft 
consistency. Keep the temperature at 55-60ºC for 8-10 hours. 
Good amazake, in which almost all the rice starch has been 
converted to glucose, will be very sweet. Thin it with water, 
bring to a boil, and drink. Adding a little freshly grated 
gingerroot lends a nice fragrance. Another type of amazake is 
made with sake lees (sake kasu) sweetened by adding sugar.
 The word amazake is used in Japanese waka (31-syllable 
poems) as an indicator of summer, as are the words 
Hitoyozake, Kozake, and Amazake-uri.
 Soybeans. (Vol. 11, p. 365-67). Address: Japan.

1008. Guss, Paul LeRoy. 1967. Studies on the lipoxidase 
system in wheat and soybeans. PhD thesis, University of 
Wisconsin–Madison. 210 p. Page 3159 in volume 28/08-B of 
Dissertation Abstracts International. *
• Summary: This thesis was digitized on 6 Oct. 2008. 
Address: Univ. of Wisconsin–Madison.

1009. Gunther Products, Inc. 1967? Where to use–How to 
use–GPI Soy Albumen, the scientifi cally controlled vegetable 
protein for the food industries (Brochure). Galesburg, 
Illinois. 8 p. Undated. 23 cm.
• Summary:  The cover of this brochure has blue and 
black writing on a white and blue background. Contents: 
Introduction: Soy Albumen is a “pure vegetable product that 
was developed as a complete replacement for egg albumen 
in whipping and other processes.” General observations on 
the use of GPI Soy Albumen. Should GPI Soy Albumen be 
used straight or mixed with egg albumen. Product color with 
Soy Albumen. Production results with Soy Albumen. GPI 
Soy Albumen in frappes and mazetta: Replacement tables 
for liquid and dried egg albumen. Nougats, kisses, etc. Cast 
and hand rolled creams. Fudge. Short creamy or grained 
marshmallow. Formulas: Basic frappe, chewey nougat 
[chewy], short nougat, chocolate wholesale fudge, short 
marshmallow. On the back cover: “The advantages of using 
soy albumen.”
 The inside front cover states: “GPI Soy Albumen: 
Whips faster. Producers smaller, more uniform air cells, 
which means more uniformity of product. Will not break 
down if whipped beyond peak volume, in fact, extra 
whipping improves the fi rmness of the batch. Withstands 
higher temperatures without breaking down. Retains the 
true color of chocolate and cocoa in fudge and chocolate-
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fl avored centers, for many products, will help get better 
color with less chocolate. Is a high quality protein food, 
containing relatively high percentages of the essential amino 
acids.” Address: Gunther Products, Inc., 701 West Sixth St., 
Galesburg, Illinois 61401. Phone: 342-0119.

1010. Wai, Nganshou. 1968. Chung yang yen chiu yüan hua 
hsüeh yen chin so [Investigation of the various processes 
used in preparing Chinese cheese by the fermentation of 

soybean curd with mucor and other fungi]. Taipei, Taiwan: 
Institute of Chemistry, Academica Sinica. 90 p. Jan. Final 
technical report. USDA PL 480. Project no. UR-A6-(40)-1. 
On USDA grant no. FG-TA-100. [24 ref. Eng; chi]
• Summary:  This report is quite similar to (but more detailed 
than) Wai’s 1964 article titled “Soybean cheese.” This report 
may have been published in Chinese as well as in English.
 Contents: Summary. Detailed report. 1. Introduction. 
2. Results: Manufacture of soybean cheese (description 
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of the process), microbiological investigations, analyses 
(preliminary analysis, coagulation of soybean protein by 
calcium ion, changes of protein components during the 
preparation of soybean cheese, hydrolysis of lipids during 
aging of soybean cheese, some characteristics of the fungus 
Actinomucor elegans), machines of laboratory scale designed 
for the preparation of soybean milk and soybean curd 
used as raw materials for soybean cheese. 3. Discussion. 
4. Conclusion. 5. Need for additional research. 6. List of 
publications. Appendixes. A. Historical (History of tofu 

in China). B. The ancient process (for making 5 types of 
sufu, and table showing the composition of each–Rose sufu, 
Tsao Sufu, Red sufu, Kwantung [Guangdong province, S.E. 
China] sufu, and Yunnan sufu).
 Appendix C: Report on travel to Hongkong and 
Kowloon for the collection and investigation of fungi used 
for the manufacture of soybean cheese, by Shuh-Ming Chang 
and Shu-Chen Sung, Assistant Research Fellows of Institute 
of Chemistry, Academia Sinica, Taipei, Taiwan (p. 85-88). 
From 20-29 June 1964 they visited the following factories 
and collected mold samples from fresh pehtze: (1) Lo-San-
Chi Sauce Factory at Sham-Chui-Po, Kowloon. It produces 
3 types of soybean cheese ([fermented tofu]; Fusu, Nan-su, 
and Pepper-Fusu), soy sauce, and “other sauced products.” 
A description of the process for making soybean cheese is 
given. (2) Ming-Jean Sauce Nan-su and Canning Company 
near Clear Water Bay, Sing-Jea, Kowloon. (3) Chen-Mang-
Chi Nan-su Fusu Factory, Chung Ching St., Sai Ying Pung, 
Hongkong. Sufu is the company’s only product. (4) Con-Ho 
Fusu Factory, Fuk Lo Tsun Road, Kowloon. (5) Kowloon 
Sauce Company, Queen’s Central Road. It makes sufu, soy 
sauce, and sauced products. (6) Chu-Rong Sauce Factory 
at Kam Tin, Sing-Jea. (7) Liao-Mar-Chi Fusu Factory, 
Shanghai St., Kowloon. It is located inside a market and sells 
tofu and soybean milk at the same time.
 Note: This is the earliest English-language document 
seen (Oct. 2011) that uses the terms “Fusu” or “Nan-su” to 
refer to fermented tofu.
 Summary: Four fungi suitable for making fermented tofu 
were isolated: Actinomucor elegans, Mucor hiemalis, Mucor 
silvaticus, and Mucor subtilissimus. “Although each fungus 
can be used for the fermentation, Actinomucor elegans is 
the best one. An improved method for the preparation of 
sufu was devised.” It is described. Four different solutions 
(containing Kaoliang wine or ethyl alcohol, plus salt) were 
developed. The pehtze (freshly grown fungi on cubes of fi rm 
tofu) can be preserved in these solutions for more than one 
year. The various enzymes and their activities were studied.
 Photos (photomicrographs) show: (1) Columella of 
Actinomucor elegans. Magnifi cation 700x. (2) Sporangia 
of Actinomucor elegans. Magnifi cation 180x. (3) Head of 
Actinomucor elegans. Magnifi cation 70x. (4) Columella 
of Mucor hiemalis No. 28. Magnifi cation 700x. (5) 
Sporangium of Mucor hiemalis No. 28. Magnifi cation 700x. 
(6) Head of Mucor hiemalis No. 28. Magnifi cation 70x. (7) 
Columella of Mucor silvaticus 508. Magnifi cation 700x. (8) 
Sporangium of Mucor silvaticus 508. Magnifi cation 700x. 
(9) Head of Mucor silvaticus 508. Magnifi cation 700x. (10) 
Sporangiophores and sporangia of Mucor subtilissimus. 
Magnifi cation 60x. (11) Sporangium of Mucor subtilissimus. 
Magnifi cation 700x. (12) Columella of Mucor subtilissimus. 
Magnifi cation 700x. (13) Spores of Mucor subtilissimus. 
Magnifi cation 700x.
 “The cheese fungi used in Hongkong and Kowloon 
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have been isolated and investigated. The morphological 
photomicrographs (Figs. 14-17) show that the fungus is the 
same strain of Actinomucor elegans as that used in Taiwan.
 (14) Sporangiophores and sporangia. Magnifi cation 
180x. (15) Sporangiophores and sporangia. Magnifi cation 
180x. (16) Columella. Magnifi cation 700x. (17) Sporangium. 
Magnifi cation 700x. Address: Principal Investigator, 
Research Fellow and Director, Inst. of Chemistry, Academia 
Sinica, Taiwan.

1011. Nakano, Masahiro; Ohta, Teruo. 1968. [On the surface 
culture of koji-molds. II. Selection of suitable media for the 
production of enzymes]. Shokuryo Sogo Kenkyujo Kenkyu 
Hokoku (Report of the National Food Research Institute) No. 
23. p. 188-91. March. [4 ref. Jap; eng]
• Summary: Reprinted from Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 62(5):512-15 (1967). 
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

1012. Guss, P.L.; Richardson, T.; Stahmann, M.A. 1968. 
Oxidation of various lipid substrates with unfractionated 
soybean and wheat lipoxidase. J. of the American Oil 
Chemists’ Society 45(4):272-76. April. [26 ref]
• Summary: “Soybean lipoxidase was far more reactive 
toward methyl linoleate and trilinolein than wheat 
lipoxidase.” Address: Depts. of Food Science and Industries 
and Biochemistry, Univ. of Wisconsin, Madison WI 53706.

1013. Hongo, Motoyoshi; Yoshimoto, Akihiro. 1968. 
Formation of phage-induced gamma-polyglutamic acid 
depolymerase in lysogenic strain of Bacillus natto: Short 
communication. Agricultural and Biological Chemistry 
32(4):525-27. April. [5 ref]
• Summary: Describes how the “lysogenic strain releases 
phage-induced PGA depolymerase in its culture fl uid and the 
enzyme may be able to cleave PGA to small peptides, but not 
to glutamic acid.” Address: Lab. of Applied Microbiology, 
Dep. of Agricultural Chemistry, Kyushu Univ., Fukuoka, 
Japan.

1014. Link (The) (Moorman Manufacturing Co., Quincy, 
Illinois). 1968. New quality control lab for Quincy Soybean. 
April. p. 3.
• Summary: “Assurance of quality soybean products for 
customers of Quincy Soybean Company is a twenty-four 
hour job of the Quality Control Laboratory. The Company’s 
old offi ce building was renovated and the quality control 
people moved into it on November 18, 1967. The new 
facility, shown in accompanying picture [top left], occupies 
nearly 2/3 of the original offi ce building with approximately 
700 square feet of fl oor space. All new cabinets and 
equipment were installed to facilitate the quick and accurate 
testing of all products produced by the Company. It is 

decorated in harmonizing colors of mist green and charcoal 
gray corolith tops, creating a pleasant working atmosphere.
 “The laboratory is supervised by Joe Stice and working 
with Joe are three technicians giving around the clock quality 
control. Analyses made by the laboratory are moisture, 
protein, fat, fi ber, urease, neutral oil, along with many 
unoffi cial rapid tests.”
 Photos show (from top left, counter-clockwise): (1) The 
outside of two sides of the new lab from ground level. (2) 
A neutral loss test is made by Bob Garland to determine the 
degree of purity in crude soybean oil. (3) Larry Jett runs a 
crude fi ber test. Controlling the fi ber content helps assure 
the customer of a quality product. (4) Dave Smith is shown 
running a protein test using the Kjeldahl method. Every 
car of soybean meal shipped from the plant is analyzed 
for protein. (5) Joe Stice, Laboratory Supervisor, weighs a 
sample of oil with the electric balance. This new piece of 
equipment reduces weighing time by half that previously 
required.

1015. Fukushima, Danji. 1968. Internal structure of 7S 
and 11S globulin molecules in soybean proteins. Cereal 
Chemistry 45(3):203-24. May. [36 ref]
• Summary: The internal structure of soybean protein 
molecules (7S and 11S, native soybean globulins) was 
investigated by optical rotary dispersion (ORD), ultraviolet 
difference spectra, infrared absorption spectra, and other 
techniques. The 11S globulin contained more sulfur-
containing amino acids than the 7S globulin. The major 
soybean proteins have primary, secondary, tertiary, and 
quatenary structures.
 Native soybean proteins were found to possess a 
fairly compact internal structure, in which most of the 
peptide bonds are buried and cannot be hydrolyzed by 
proteinase without disruption of the internal structure. 
Only when the closely packed peptide chains are unfolded 
upon denaturation do they become accessible to proteinase 
molecules. Thus the substrates are hydrolyzed in proportion 
to the degree of denaturation of the substrate protein 
molecules.
 Hydrolysis by proteinase appears to occur step by step, 
especially in the native protein. This could be explained as 
follows. When a peptide bond located at the surface of a 
tightly folded molecule is hydrolyzed, the molecule would 
be partly unfolded in the form close to a random coil, then it 
would be refolded in a new conformation after a certain time.
 The “author concluded that (1) the major internal 
structures of both 7S and 11S globulins of soybeans are 
not alpha-helix, but are both the antiparallel betastructures 
and the disordered structures; (2) the molecules are fairly 
compact as a whole and even in their disordered parts; (3) the 
molecules are folded tertiarily and the water-impenetrable 
hydrophobic region is formed; (4) the hydrophobic bonds 
play an important role for stabilization of the internal 
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structure; and (5) the molecules are not hydrolyzed by 
proteinase before the internal structure is disrupted, and 
the initial velocity of the hydrolysis by proteinases is 
proportional to the degree of its disruption.” Address: Central 
Research Inst., Kikkoman Shoyu Co., Noda, Japan.

1016. Inglett, George E.; Blessin, C.W.; Bookwalter, G.N. 
1968. Flavor aspects of cereal-oilseed-based food products. 
Food Product Development 2(2):66. April/May. Presented 
at the 154th National American Chemical Society Meeting, 
Chicago, Illinois, Sept. 10-15, 1967. [10 ref]
• Summary: Discusses CSM [corn, soy, milk], its 
applications, and fl avor constituents. CSM contains 
processed corn meal, toasted soy fl our, and nonfat dried milk. 
Proper heat treatment destroys the lipid active enzymes: 
lipases, lipoxidase, and peroxidases.
 Table I lists locations of CSM acceptability trials: 
Bolivia, Colombia, Dominican Republic, El Salvador, 
Guatemala, Honduras, Venezuela, Peru, Greece, Spain, 
Portugal, Jordan, Turkey, Yemen, Malagasy, Senegal, Sierra 
Leone, Tanzania, Macao, Singapore, Taiwan.
 Note: This is the earliest document seen (May 2014) 
concerning soybean products (cereal-soy blends) in Yemen. 
This document contains the earliest date seen for soybean 
products (cereal-soy blends) in Yemen (1968); soybeans as 
such had not yet been reported by that date. Address: USDA, 
Peoria, Illinois.

1017. Bronovitskaya, Z.S.; Kretovich, V.L. 1968. Malate 
dehydrogenase of soybean cotyledons. Doklady Biological 
Sciences (English Translation of Doklady Akademii Nauk 
USSR, Biochemistry Section) 180:160-62. June. [8 ref. Eng]
• Summary: This article was translated from Russian and 
fi rst published in June 1968. The cotyledons of dormant 
soybeans contain active enzymes which are located in 
the albumin fraction of the seeds; they are absent from 
the globulin fraction. The most active of these is malate 
dehydrogenase, which is of exceptional biological 
importance, being concerned with the metabolism of 
dicarboxylic acids, which are the major pathways of protein, 
fat, and carbohydrate metabolism. Address: A.N. Bakh Inst. 
of Biochemistry, Academy of Sciences of the USSR.

1018. Hackler, L.R. 1968. The development of a high-protein 
soy beverage in alleviating malnutrition. In: Proceedings: 
Frontiers in Food Research. Geneva, New York: New York 
State Agric. Exp. Station. 159 p. See p. 138-42. Held 11-12 
June 1968 at New York State Agric. Exp. Station, Cornell 
Univ., Geneva, NY. [10 ref]
• Summary: Food industries and universities in the USA are 
being encouraged to pursue or intensify their research into 
world malnutrition problems. Much of the funding for such 
work has come from various foundations and governmental 
agencies (Ford and Rockefeller Foundations, UNICEF, and 

US AID for example).
 The potential value of soybeans in alleviating protein 
malnutrition has been well demonstrated by Bean (1967) 
who reported that 1 acre of land planted solely to soybeans 
will produce enough protein to satisfy a moderately active 
man’s requirements for 2,224 days, whereas protein supplied 
by 1 acre of land devoted to beef cattle would supply the 
same man’s requirements for only 77 days.
 Wilkens et al. (1967) have recently reported a new way 
to make good-tasting soymilk. Grind unsoaked, dehulled 
soybeans with water at temperatures between 80ºC and 
100ºC. It is important to maintain the temperature between 
80ºC and 100ºC for 10 minutes to completely inactivate the 
lipoxidase enzymes that create off off-fl avors.
 Mattick (1968) recently isolated and identifi ed the ethyl 
vinyl ketone as being partially responsible for the raw bean 
fl avor in soybeans. Address: Assoc. Prof., Food Science and 
Technology, New York State Agric. Exp. Station, Cornell 
Univ., Geneva, New York.

1019. Schroeder, David Henry. 1968. Some properties 
of soybean lipoxidase. PhD thesis, Purdue University. 
89 leaves. Page 5362 in volume 30/12-B of Dissertation 
Abstracts International. *
• Summary: “In order to learn more about the properties of 
lipoxidase, pure enzyme was prepared by updated procedures 
and the effects of various compounds upon its activities 
and properties were studied. Because of the nature of its 
substrates lipoxidase would be expected to have an affi nity 
for hydrocarbon structure, therefore spectral perturbations 
indicative of lipoxidase-linoleate interaction in the absence 
of oxygen were sought. No change in the spectra of either the 
enzyme or the substrate was observed.”
 Contains 8 tables and 11 fi gures. Address: Purdue Univ., 
W. Lafayette, Indiana.

1020. Wilkens, W.F.; Badenhop, A.F. 1968. Lipoxidase 
and fl avor formation. In: Proceedings: Frontiers in Food 
Research. Geneva, New York: New York State Agric. Exp. 
Station. 159 p. See p. 108-16. Held 11-12 June 1968 at New 
York State Agric. Exp. Station, Cornell Univ., Geneva, NY. 
[5 ref]
• Summary: Describes how a hot-water grind inactivates 
the lipoxidase enzyme leading to good-tasting soy milk. For 
details see Wilkens, Mattick and Hand (Dec. 1967).
 This paper begins: “During the evolution of biological 
life forms, the lipoxidase enzymes were incorporated into 
the matrix of ordered complex biochemical pathways for 
the express purpose of creating fl avor problems for food 
processors. Fortunately, this enzyme occurs predominantly 
in the plant kingdom and within this realm its importance to 
food processors in a practical sense is relegated to only a few 
species.
 “What is most unfortunate is that it occurs in highest 
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concentration with appropriate substrates in the legumes 
and notably Glycine max, or the soybean. This oilseed can 
contribute signifi cantly to alleviating the present worldwide 
protein malnutrition problem, since it is a signifi cant source 
of plant protein of high biological value in comparison to 
other plant species and offers a much more economical 
protein source than that derived from most animal sources.
 “While protein malnutrition on a worldwide basis is 
a popular topic, caloric intake does not take a back seat in 
the evaluation of the over-all world feeding problem. The 
soybean with its high oil content serves a dual function of 
providing both protein and calories.
 “One of the simplest processing methods for converting 
soybeans to an edible food is to extract the soybean with 
water via a grinding operation to produce a beverage known 
as soy milk. This product is not a revolutionary discovery 
as the Chinese have been producing soy milk for centuries. 
However, the typical soy milk as produced in the traditional 
Chinese method leaves much to be desired for the western 
taste or as a new product to be introduced to areas suffering 
from malnutrition, since the typical rancidity of this product 
is beyond the tolerance point of most tastes. Our research 
on lipoxidase and its relation to rancidity in the production 
of soy milk encompasses what some might consider strictly 
academic interests as well as practical approaches.” Address: 
1. Asst. Prof.; 2. Post-doctorate Fellow: Both: Food Science 
and Technology, New York State Agric. Exp. Station, Cornel 
Univ., Geneva, New York.

1021. Fujimaki, Masao; Kato, H.; Arai, S.; Tamaki, E. 1968. 
Applying proteolytic enzymes on soybean. I. Proteolytic 
enzyme treatment of soybean protein and its effect on the 
fl avor. Food Technology 22(7):77-81. July. [9 ref]
• Summary: It is demonstrated that enzymatic proteolysis 
is useful for removing trypsin inhibitors and undesirable 
fl avors from soy protein concentrate under mild conditions. 
Spray-dried soy sodium proteinate (Promine-D from 
Central Soya Co.) was as the substrate; it contain 97% 
protein on a dry basis. Three well-known enzymes (papain, 
bromelin, and pepsin), and nine commercial proteolytic 
enzyme preparations of microbial origin (Molsin, Rapidase, 
Prozyme, Takadiastase-SS, Coronase, Thermoase, Pronase, 
Bioprase, and alkaline proteinase of Bacillus subtilis) were 
tested. Molsin gave the best results; optimum conditions are 
given (incl. pH 2.8, temperature 60ºC).
 Undesirable fl avors were mostly removed by treating 
the soy protein preparation with an appropriate proteolytic 
enzyme. Beany fl avor generally decreased in the early 
stage of digestion/fermentation, however bitter fl avor often 
increased with increasing digestion time. In some cases 
astringent fl avor and oily or maltol-like fl avor appeared, the 
latter being prominent after long digestion.
 Takadiastase-SS was produced from Aspergillus oryzae 
by Sankyo Co. in Japan. Address: Dep. of Agricultural 

Chemistry, The Univ. of Tokyo.

1022. Health Food Business Review. 1968. Soy bean puree: 
Miso. Ancient Oriental health food. Boost your profi ts with 
macrobiotics! July. p. 44-45.
• Summary: Chico-San Soybean Puree can be used to 
make delicious miso soup for breakfast. “Miso, or Soybean 
Puree, in particular Chico-San Soybean Puree, is a naturally 
fermented preparation of soybeans, barley, salt and water. It 
is devoid of chemicals, additives and processing that have 
made more modern foods such commercial triumphs. Using 
traditional methods employed centuries ago, Soybean Puree 
is fermented by the use of a delicately cultivated enzyme, 
Aspergillus oryzae, and aged for a period of at least eighteen 
months. During this time a very complex enzymatic action 
of molds, yeasts and bacteria are left to chemically interact.” 
The nutritional composition of “Barley miso” is given (based 
on S. Yamada, editor. 1957. Manual of the Fermented Food 
Industries of Japan. Tokyo, p. 44).
 “’Thy food shall be thy remedy’–Hippocrates.”
 Note: This is the earliest article seen in a new wave of 
popular articles on miso and the Americanization of miso.

1023. Eley, Cleveland P. 1968. Food uses of soy protein. ERS 
(USDA Economic Research Service) No. 388. p. 27-30. Aug. 
Also in Marketing and Transportation Situation MTS-170, p. 
27-30.
• Summary: Contents: Introduction. Forms of soy protein. 
Food uses of soy proteins and reasons for use. Simulated 
meat products. Limitations of soy protein for food use. Price 
and quantity of soy protein manufactured. Past growth and 
market potential.
 The author believed that the use of soy proteins was 
increasing at the rate of 5-7% a year at that time. Estimated 
1967 production and July 1968 prices of various soy proteins 
are given: Soy fl our and grits (120-126 million lb, 6½-7 
cents/pound). Soy concentrates (17-30 million lb, 18 cents/
pound). Soy isolates (20-25 million lb, 35-39 cents/pound). 
Enzyme modifi ed soy meal products (small, 70-120 cents/
pound).
 Estimated uses of soy fl our in 1967 (in million lb). 
Domestic use: Baked goods 50, incl. 6 million lb of 
enzyme active fl our. Meat products 30. Soy beverage 
products 10. Dry cereals and baby foods 6. Enzyme active 
fl ours 7. Brewers fl akes 3. Pasta and macaroni products 
1. Miscellaneous 5-10. Commercial exports 10. U.S. 
Government purchases for CSM 100. Address: USDA, 
Marketing Economics Div.

1024. Geddes, R. 1968. Rates of attack of some -amylases 
upon various substrates. Carbohydrate Research 7(4):493-
97. Aug. [10 ref]
• Summary: “The -amylase enzymes which are obtained 
from a wide variety of sources (animal, plant, and micro-
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organisms) may be expected to differ more from each other 
than do the Beta-amylases which are only obtained from 
higher plants. The initial action of -amylases on amylose 
has generally been considered to be random, such that the 
long chain is attacked indiscriminately throughout its length 
with the production of shorter chains."
 This short article describes a simple method for 
comparing the activities of -amylases from various sources. 
Address: Dep. of Physical Biochemistry, John Curtin School 
of Medical Research, Australian National Univ. Canberra, 
Australia.

1025. Cavanagh, John C.; Couche, Raymond A. 1968. 
Process for the treatment of vegetable materials. U.S. Patent 
3,408,374. Oct. 29. 8 p. Application fi led 2 Dec. 1965. 1 
drawing. [2 ref]
• Summary: Describes solvent extraction using ethyl 
alcohol. Example II is all about the soybean. “An 8 stage 
countercurrent solvent system was used to extract soybeans. 
The solvent was a mixture of equal volumes of ethyl alcohol, 
ethyl acetate and acetone.”
 Note: Soy is mentioned 14 times in this patent, as 
“soybean,” “urease in the case of soybean” and “soybean 
meal.” Address: 168 Adelaide Terrace, Perth, Western 
Australia, Australia.

1026. Buttery, B.R.; Buzzell, R.I. 1968. Peroxidase activity 
in seeds of soybean varieties. Crop Science 8(6):722-25. 
Nov/Dec. [18 ref]
• Summary: “Varieties of soybean... were separated into 
two main groups on the basis of high or low peroxidase 
activity in the seed coat. Differences in peroxidase activity 
were detected following electrophoresis of extracts on 
polyacrylamide gel and by quantitative determinations.” 
Address: 1. Soybean Physiologist; 2. Soybean Breeder. Both: 
Research Scientists, Canada Dep. of Agriculture, Research 
Station, Harrow, Ontario.

1027. Allen, J.C. 1968. Soybean lipoxygenase. I. 
Purifi cation, and the effect of organic solvents upon the 
kinetics of the reaction. European J. of Biochemistry 4:201. *

1028. Komatsu, Y. 1968. Shôyu seisan ni kanyo suru 2, 3 no 
kôso no dôtai. I. Reisui shikomi ni okeru keinichi-teki seibun 
henka to kôso kassei no shôchô ni tsuite [Changes of some 
enzymes in shoyu brewing. I. Changes of the constituents 
and enzyme activities in shoyu fermentation by low-
temperature mashing]. Chomi Kagaku (Seasoning Science) 
15(2):10-20. [13 ref. Jap]
Address: Hiroshima-ken Shokuhin Kogyo Shikensho (Food 
Industrial Experiment Station, Hiroshima prefecture).

1029. Takeda, Ryôsaku; Nakayama, Shigenori. 1968. 
Kôji-kin no pepuchidaaze ni kansuru kenkyû. III. Kôji no 

pepuchidaaze kyôka to shôyu sokujô-hô no isshi-an ni tsuite 
[Studies on the peptidase of Aspergilli. III. Enrichment of 
koji with peptidase and a proposal for rapid fermentation of 
shoyu]. Chomi Kagaku (Seasoning Science) 15(3):19-25. [7 
ref. Jap]
• Summary: Also discusses protease, proteinase, 
endopeptidase, exopeptidase, and peptides. Address: 
Kagawa-ken Hakko Shokuhin Shikensho (Kagawa-ken 
Fermented Foods Experiment Station).

1030. Tsuno, S.; Matsumoto, M. 1968. [Studies on the 
nutritional value of Natto Prorich II. Part I Purifi cation and 
some properties of the protease]. Kobe Daigaku Kyoikugaku-
bu Kenkyu Shuroku (Bulletin of the Faculty of Education, 
Kobe University) 40:49-60. [Jap]*

1031. Akinrele, I.A.; Makanju, A.; Edwards, C.C. 1969. 
Effect of soy fl our on the lactic fermentation of milled corn. 
Applied Microbiology 17(1):186-87. Jan. [2 ref]
• Summary: In black Africa, corn is eaten mainly in the form 
of a sour meal, named “ogi” in Nigeria. The most important 
fermenting microorganisms in ogi are the lactobacilli and 
Saccharomyces cerevisiae. Rather than enriching ogi with 
heat-treated soya fl our, it is better to mill corn and raw 
soybeans together to make a slurry; the use of raw soybeans 
or the addition of raw soya fl our signifi cantly reduces the 
natural fermentation time of the ogi. The raw soya increases 
and accelerates the production of organic acids through the 
hydroclastic action of the Beta-amylase enzyme of soya 
beans on the starch and dextrin of corn. The acids thus 
formed also mask considerably the beany fl avor of soya. 
Moreover, the soya increases both the quantity and quality 
of the protein in the fi nished ogi. Address: Federal Inst. of 
Industrial Research, Oshodi, Nigeria.

1032. Wang, Hwa L.; Ruttle, Doris I.; Hesseltine, C.W. 1969. 
Milk-clotting activity of proteinases produced by Rhizopus. 
Canadian J. of Microbiology 15(1):99-104. Jan. [9 ref]
• Summary: Rhizopus oligosporus NRRL 3271 produces an 
enzyme having high milk-clotting activity... The NRRL 3271 
enzyme merits further study as a potential replacement for 
rennin or as an adjunct to be incorporated into rennin for the 
manufacture of cheese.
 “The coagulation of milk by the enzyme rennin is a 
key step in making cheese. Since rennin is only obtainable 
from the stomachs of milk-fed calves, its limited availability 
has prompted many investigators to search for rennin-like 
enzymes from various sources. Among these sources are 
bacteria (1), fungi (5, 7, 8), and higher plants (2). None 
of those enzyme preparations, however, have been a 
satisfactory substitute for animal rennin.” Address: Northern 
Regional Research Lab., Peoria, Illinois.

1033. Mattick, Leonard R.; Hand, David B. 1969. 
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Identifi cation of a volatile component in soybeans that 
contributes to the raw bean fl avor. J. of Agricultural and 
Food Chemistry 17(1):15-17. Jan/Feb. [4 ref]
• Summary: The volatile component, ethyl vinyl ketone, 
has been identifi ed by gas chromatography and mass 
spectrometry. The green bean odor and fl avor have been 
attributed to this compound, which is not present in the intact 
raw bean, but whose formation is probably the result of 
enzymatic action when raw soybeans are macerated.
 Note. This is the earliest English-language document 
seen (Nov. 2012) with the term “raw bean fl avor” in the title–
used to refer to off fl avors in soybeans.
 Note 2. This is the earliest English-language document 
seen (June 2013) that contains the term “ethyl vinyl ketone.” 
It is considered responsible for undesirable soy fl avors or 
odors. Address: Dep. of Food Science and Technology, 
Cornell Univ., Geneva, New York.

1034. Rakosky, Joseph, Jr. 1969. Will you be using soybeans 
for new, improved candies? Manufacturing Confectioner 
49(2):47-50. Feb.
• Summary: Contents: Introduction. General usage. Soy 
fl our. Soy protein concentrate (contains 70% protein on a 
dry basis). Isolated soy protein (at least 90% protein on a 
dry basis, but more often contains about 97% protein. The 
greatest application today is in the meat industry. It can 
also be used in imitation dairy products. Gelation is also 
possible). Specialty products (spun soy protein fi bers). 
Conclusion.
 “Soy protein is now used in candy-making as a 
whipping agent (G-400). However, protein has become a 
prime ingredient in new snack food items and it is in this 
area that real sales progress is likely to be made in the food 
industry.” Address: PhD, Chemurgy Div., Central Soya.

1035. Lorant, George John. Assignor to General Foods 
Corp. (White Plains, New York; a corporation of Delaware). 
1969. Product and process for preparing frozen whipped 
topping composition. U.S. Patent 3,431,117. March 4. 3 p. 
Application fi led 29 Oct. 1965. [5 ref]
• Summary: “Abstract of the disclosure: A frozen whipped 
topping comprising fat, protein, emulsifi er, stabilizer 
and water is prepared by homogenization of the mix of 
ingredients at pressures above 6000 p.s.i., followed by 
whipping and freezing the homogenized mix; the topping 
is characterized by its stability both upon thawing and 
refrigerated storage.
 This invention relates... to a process for preparing a 
frozen whipped topping composition suitable for use as a 
whipped cream substitute and as a topping for desserts, icing 
for cakes, and the like.
 The protein which may be employed may be of any of a 
large group including non-fat milk solids, water soluble soy 
protein derivatives, egg albumen, gelatin, sodium caseinate, 

calcium caseinate, and the like, and mixtures thereof. 
The protein apparently serves to effect stabilization of the 
whipped topping composition.”
 Sodium caseinate appears to be the preferred protein 
ingredient. Fatty acids of various oils, including soybean oil, 
may be used to make the emulsifi er.
 Example 1 calls for the following main ingredients by 
weight: Water 47.15%, fat (hydrogenated vegetable) 25.77%, 
carbohydrate (sugar) 22.60%, fl avor (vanilla) 1.61%, protein 
(sodium caseinate) 1.14%, stabilizer (carrageenan and guar 
gum) 0.76%, etc. Address: Scarborough, New York.

1036. Fujimaki, Masao. 1969. Fundamental investigation of 
proteolytic enzyme application to soybean protein in relation 
to fl avor. Tokyo: University of Tokyo. 112 p. Final technical 
report. P.L. 480 project no. UR-A11-(40)-8. Grant no. FG-
Ja-111. For period Oct. 1964–March 1969. [176 ref]
• Summary: “The ultimate aim of this study is to obtain 
basic information for preparing enzymatic modifi ed soybean 
protein having less odor and less taste.” Address: Dep. of 
Agricultural Chemistry, Univ. of Tokyo, Bunkyo-ku, Tokyo, 
Japan.

1037. Yamashita, Michiko; Arai, S.; Fujimaki, M. 1969. 
Applying proteolytic enzymes on soybean. IV. A ninhydrin-
negative bitter peptide in peptic hydrolyzate of soybean 
protein. Agricultural and Biological Chemistry 33(3):321-30. 
March. [44 ref]
• Summary: “The soybean cold-insoluble protein 
was hydrolyzed with pepsin and the hydrolyzate was 
dialyzed. The diffusate was submitted to gel permeation 
chromatography of Sephadex G-10 and thin layer 
chromatography of silica gel G.”
 Note: In chemistry, a “diffusate” is a “material which, in 
the process of catalysis, has diffused or passed through the 
separating membrane.” Also: a dialysate. Address: Dep. of 
Agricultural Chemistry, Tokyo Univ.

1038. Catsimpoolas, Nicholas. 1969. Isolation of soybean 
lipoxidase by isoelectric focusing. Archives of Biochemistry 
and Biophysics 131(1):185-90. April. [20 ref]
• Summary: This enzyme was isolated from soybean whey 
proteins in the pH region between 5 and 8. Address: Protein 
Research Lab., Chemurgy Div., Central Soya Co., Chicago, 
Illinois 60639.

1039. Niekerk, B.P. van; Roux, D.P. le; Koen, I.F. 1969. 
Soybeans. Germination and emergence (1). Farming in South 
Africa 45(3):53-55. June.
• Summary: “The germination capacity of seeds decreases 
as the seeds grow older. This phenomenon is the result of 
chemical, biochemical and genetic changes in the seed, e.g. 
the coagulation of protein, changes in the composition and 
quantity of various nitrogen compounds such as amines 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   323

© Copyright Soyinfo Center 2021

and amides, changes in the nucleic and amino acids, 
accumulation of inhibiting and toxic substances, destruction 
of enzymes, etc.
 “The rate at which these changes take place is 
determined mainly by the presence or absence of oxygen 
and moisture, as well as by the temperature at which the 
seed is kept. Any factors that slow down the biological 
and/or chemical reactions will therefore also delay seed 
degeneration, and vice versa.” Address: 1. Agricultural 
Research Station, Bethlehem; 2-3. Agricultural Research 
Inst., Potchefstroom. [All: South Africa].

1040. Pinsky, A.; Grossman, S. 1969. Proteases of the 
soyabean. II. Specifi city of the reactive fractions. J. of the 
Science of Food and Agriculture (London) 20(6):374-75. 
June. [5 ref]
• Summary: The six proteolytic fractions of the soybean can 
be separated by column chromatography; each has a different 
Michaelis constant and optimum pH value ranging from 
pH 5.0 to 5.4. They differ in their specifi city on synthetic 
substrates. None of the fractions exhibited trypsin-like 
activity. Address: Biochemistry Dep., Bar Ilan Univ., Ramat 
Gan, Israel.

1041. Wang, Hwa L.; Ruttle, Doris I.; Hesseltine, C.W. 1969. 
Antibacterial compound from a soybean product fermented 
by Rhizopus oligosporus. Proceedings of the Society for 
Experimental Biology and Medicine 131(2):579-83. June. 
[11 ref]
• Summary: “In the course of investigating the proteolytic 
enzyme systems of Rhizopus oligosporus Saito, a mold used 
for tempeh fermentation, we found that the mold produces 
a compound that inhibits the growth of bacteria associated 
with cheese making... the cheese failed to become acid 
because of failure of the lactic acid bacteria to grow.”
 Many fungi produce antibiotics. However it is rare for 
Phycomycetes (such as members of the genera Rhizopus 
or Mucor) to produce antibiotics. Thus it was unexpected 
when this investigation showed that R. oligosporus produced 
antibacterial compound(s) that inhibited the growth of 
Streptococcus cremoris. “The production of antibacterial 
agents by these species certainly would help to explain 
the nutritional value of fermented foods as claimed by 
natives, and the benefi cial effects of tempeh on patients with 
dysentery as observed by Van Veen and Schaefer (1950)...
 “The compound may not be an important antibacterial 
drug, but it is well established that antibiotics, in addition 
to minimizing infections, elicit growth-stimulating effects 
in animals. All these results, however, emphasize that 
antibiotics have a particularly striking growth-stimulating 
effect in diets that are defi cient in any one of several vitamins 
or proteins, or some growth factors still unknown...
 “Oriental people constantly are exposed to 
overwhelming sources of infection and their diets are 

frequently inadequate, yet they possess a wonderful 
resistance to disease. Our fi nding that an antibacterial agent 
is produced by R. oligosporus possibly offers a clearer 
understanding of the true value of tempeh in the diet of 
Indonesians, and perhaps of fermented foods in the diets 
of Orientals.” Address: Northern Regional Research Lab., 
Peoria, Illinois.

1042. Decatur Herald (Decatur, Illinois). 1969. Staley’s will 
acquire fi rm in Galesburg [Gunther Products Inc.]. July 23. 
p. 3.
• Summary: A.E. Staley Mfg. Co. announced Tuesday that 
it will acquire Gunther Products Inc. of Galesburg, Illinois, a 
maker of specialty vegetable [soy] proteins.
 Details of the acquisition were not announced.
 A.E. Staley, Jr., chairman of the Decatur fi rm, said that 
“the acquisition is a key step in Staley’s plan to build in the 
fi eld of specialty soy proteins and reduce its dependence on 
basic soybean oils and meal.
 “Gunther was founded in 1949 by Drs. J.K. and Robert 
C. Gunther and is best known for its pioneer technology in 
the fi eld of highly modifi ed soy proteins, used as whipping 
agents in confections and prepared foods such as substitutes 
for gelatin, egg albumen and caseinates” [made from dairy 
milk].
 “Gunther will be merged into Staley’s food ingredients 
organization. Its management, plant and offi ces will remain 
in Galesburg.”
 Note: A photo and another article about Gunther appear 
in the July 27 issue, pages 15 and 53. The acquisition was 
completed by July 27. Address: SC found Staley + Gunther 
at newspapers.com.

1043. Fisher, Hans; Griminger, P.; Budowski, P. 1969. 
Anti-vitamin E activity of isolated soy protein for the chick. 
Zeitschrift fuer Ernaehrungswissenschaft 9(4):271-78. July. 
[9 ref. Eng; ger]
• Summary: Soy protein isolate was reported to increase 
the requirement for alpha-tocopherol in the chick as 
measured by growth, mortality, exudative diathesis, and 
encephalomalacia. Thus soybeans appear to have antivitamin 
E activity.
 Note: Whether this factor is the -tocopherol oxidase 
described by Murillo and Gaunt (1975) remains to be proved. 
Address: 1. Dep. of Nutrition, Thompson Hall, Rutgers Univ. 
New Brunswick, New Jersey 08903.

1044. Fukushima, Danji. 1969. Enzymatic hydrolysis of 
alcohol-denatured soybean proteins. Cereal Chemistry 
46(4):405-18. July. [24 ref]
• Summary: The author studied the effect of denaturation 
conditions on the enzymatic digestion of soybean proteins. 
The maximum amount of hydrolysis was 5-10% higher in 
alcohol-denatured proteins than in water-denatured ones, 
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although the initial speed of hydrolysis was slower in the 
former. The enzyme trypsin possesses the strongest ability 
to hydrolyze water-denatured soy proteins. During both 
denaturation treatments, and especially with water, some of 
the oligosaccharides in the soy fl our disappeared. The degree 
of hydrolysis increases rapidly at the beginning then quickly 
slows. The acid-precipitated fraction and the whey fraction 
increased in their degree of maximum proteolysis after 
alcohol denaturation, as compared with water denaturation.
 For soy sauce manufacture, only the maximum 
hydrolysis values with mold proteinases are important. 
Today most of the soybean meal used in Japan for making 
fermented soy sauce has been extracted with alcohol, and 
this has made a great contribution to increasing soy sauce 
yields. Address: Central Research Inst., Kikkoman Shoyu 
Co., Noda-shi, Chiba-ken, Japan.

1045. Elmstrom, G.W.; Howard, F.D. 1969. Iron 
accumulation, root peroxidase activity, and varietal 
interactions in soybean genotypes that differ in iron nutrition. 
Plant Physiology 44(8):1108-14. Aug. [23 ref]
• Summary: “Four soybean genotypes... differing in 
their ability to accumulate iron were studied: the effi cient 
genotypes Hawkeye (HA) and A62-9 (E-9) and the 
ineffi cient genotypes PI-54619-5-1 (PI) and A62-10 (I-10).
 “The distribution of iron in the tissues of plants grown 
in a growth chamber in nutrient solutions containing various 
levels of iron was determined. A greater amount of iron 
was associated with the roots of ineffi cient plants than with 
roots of effi cient plants, indicating a slower rate of iron 
translocation in the former.” Address: Dep. of Vegetable 
Crops, Univ. of California, Davis, California 95616.

1046. Sreekantiah, K.R.; Ebine, H.; Ohta, J.; Nakano, M. 
1969. Enzymic processing of vegetable protein foods. Food 
Technology 23(8):69-75 (1055-61). Aug. [21 ref]
• Summary: Optimum enzyme hydrolysis of chickpea, 
green bean, black gram and fi eld pea was tested. Effects 
of pre-cooking, enzyme concentration, etc. on time for 
hydrolysis and amino acid composition are reported. Soy is 
not mentioned. Address: 1. Food Research Inst., Ministry of 
Agriculture & Forestry, Tokyo. Sreekantiah now at CFTRI, 
Mysore, India.

1047. Agricultural Research (USDA). 1969. Hakko tofu: new 
food from soybeans. 18(3):14. Sept.
• Summary: Hakko tofu is a Japanese term meaning 
“fermented soybean curd.” This food, to be made from 
American-grown soybeans, was developed through a Public 
Law 480 project in Japan sponsored by the U.S. Agricultural 
Research Service (ARS). The ARS sponsoring scientist, Dr. 
Clifford W. Hesseltine, says this food contains high quality 
protein, based on a 21-day rat growth study; the PER is 2.7, 
compared with 2.2 for regular tofu.

 The principal Japanese investigator, Dr. Tetsujiro 
Obara (at the Dep. of Agricultural Chemistry, Tokyo Univ. 
of Education) found that a 1:420 ratio of calcium sulfate to 
soymilk added at 158ºF gave the best product.
 Traditionally the enzymes from a mold were used to 
ripen the tofu, but the investigators experimented with 
commercial enzymes. Papain gave the best individual 
performance, but a mixture of papain, pronase, and bioprase 
gave optimum results for faster ripening and improved 
texture. For bacterial starters that lower the PH, the best 
results were obtained from a blend of half Streptococcus 
cremoris and half S. lactis.
 Note: This is the earliest English-language document 
seen (Oct. 2011) that uses the term “Hakko tofu” to refer to 
fermented tofu.

1048. Amano, Takeo; Takeuchi, T.; Yoshii, H. 1969. Shôyu 
bôbai-zai ni kansuru kenkyû. X. Aspergillus sojae no sansei 
suru paraokishi ansoku kôsan buchiru bunkai kôso no shosei-
shitsu ni tsuite [Studies on antiseptics [preservatives] for use 
in soy sauce. X. Properties of n-Butyl p-Hydroxybenzoate 
esterase produced by Aspergillus oryzae]. Hakko Kogaku 
Zasshi (J. of Fermentation Technology) 47(10):610-16. Oct. 
[14 ref. Jap; eng]
• Summary: “In previous reports, the authors reported that 
n-butyl p-hydroxybenzoate was hydrolyzed by n-butyl 
p-hydroxybenzoate-esterase (P.O.B.B.-esterase) in soy sauce, 
which was mainly produced by Aspergilli in the process of 
making Koji.
 “In this report, some properties of partially purifi ed 
P.O.B.B.-esterase produced by Asp. sojae were studied.
 “1. Purifi cation of P.O.B.B.-esterase from wheat bran 
koji of Asp. sojae was carried out by an acrinol treatment, 
gelfi ltration on Sephadex G-25, G-200 and chromatography 
on CM-Sephadex C-50 column etc. The enzyme was purifi ed 
until about 17-fold with a yield of about 16% on the basis of 
activity per protein weight throughout all these procedures.
 “2. The optimum pH and the optimum temperature of 
this enzyme were 6.1 and 50ºC respectively. This enzyme 
was stable at a pH between 3.0 and 10.5, at 10ºC for 24 hrs, 
but it was completely inactivated by heating it at 70ºC for 15 
min.
 “3. In the effects of the additives on the enzymatic 
system, it was observed that the enzymatic activity 
was strongly inhibited by additions of Hg2+ and sodium 
laurylsulfate, whereas it was slightly enhanced by Co2+.
 “4. This enzyme hydrolyzed not only n-butyl but 
also ethyl n-propyl, iso-propyl, iso-butyl and sec-butyl 
p-hydroxybenzoate. Michaelis’ constant for iso-propyl 
p-hydroxybenzoate was 1.23 x 10-4M.
 “Besides the above esterase activity, a weak proteolytic 
activity was recognized in this preparation. But from the 
reactions to the heat treatment and some inhibitors, the 
authors considered that the esterase had no proteolytic 
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activity. Also, any lipase activity was not found in the 
preparation.” Address: Food Research Inst., Aichi prefecture, 
Nishi-ku, Nagoya, Japan.

1049. Sekine, Hiroshi; Nasuno, Seeichi; Iguchi, Nobuyoshi. 
1969. Isolation of highly proteolytic mutants from 
Aspergillus sojae. Agricultural and Biological Chemistry 
33(10):1477-82. Oct. [17 ref]
• Summary: “Mutational experiments were performed to 
improve the protease productivity of the mutant strain X-816 
previously induced by X-ray irradiation from Aspergillus 
sojae K.S. as a high protease producer.”
 A signifi cant correlation was found between the protease 
production in wheat bran koji and the clear zone around 
a fungal colony formed on a special medium containing 
casein. Address: Noda Inst. for Scientifi c Research, Noda-
shi, Chiba-ken, Japan.

1050. Mustakas, G.C.; Albrecht, W.J.; McGhee, J.E.; Black, 
L.T.; Bookwalter, G.N.; Griffi n, W.L., Jr. 1969. Lipoxidase 
deactivation to improve stability, odor, and fl avor of full-
fat soy fl ours. J. of the American Oil Chemists’ Society 
46(11):623-26. Nov. [19 ref]
• Summary: Treatment with dry heat to 212ºF, steaming 
or both of soybean before grinding deactivated lipoxidase 
to give full-fat soy fl ours that were free of rancid odor and 
fl avors, had low peroxide values, low conjugated dienes, low 
free fatty acids and good fl avors after 2 year’s storage.
 Note: This is the earliest document seen (April 2000) 
that uses the principle of lipoxidase deactivation, discovered 
in Dec. 1967 by Wilkens, Mattick, and Hand of Cornell 
Univ., to improve the quality of soy fl our. Address: Northern 
Regional Research Lab., Peoria, Illinois 61604.

1051. Mustakas, G.C. 1969. Full-fat and defatted soy fl ours 
for human nutrition. Paper presented at United Nations 
Industrial Development Organization Expert Group Meeting 
on Soya Bean Processing and Use. 31 p. Document: ID/
WG.45/5. Held 17-21 Nov. 1969 at Peoria, Illinois. [12 ref]
• Summary: Discusses: Types of soy fl our. Processing 
(incl. simple Village Process). Composition of fl ours. Heat 
treatment and nutritional value (“raw soybeans contain 
trypsin inhibitors and other antigrowth factors that require 
cooking...”). Flavor evaluation and oxidative stability (incl. 
“deactivation of lipoxygenase E.C. 1.13.1.13 (lipoxidase)). 
Summary.
 Concerning “Heat treatment and nutritional value (p. 
8-9): Although soy protein has a high content of essential 
amino acids, raw soybeans contain trypsin inhibitors and 
other antigrowth factors that require cooking to make the 
bean more edible and more nutritious for humans” (Altschul 
1958). “The tests in common use today for measuring the 
proper degree of heat treatment in toasting are protein 
dispersibility index (PDI) or nitrogen solubility index (NSI), 

and urease activity.”
 Note 1. This is the earliest document seen that uses the 
word “lipoxygenase” in connection with soybeans.
 Note 2. This is the earliest document seen (Dec. 
2020) that uses the abbreviation “PDI” to refer to “protein 
dispersibility index” in connection with soybeans. Address: 
Principal Chemical Engineer, Engineering and Development 
Lab., Northern Regional Research Lab., Peoria, Illinois.

1052. Soybean Digest. 1969. The soy foods companies: A.E. 
Staley Mfg. Co. (Document part). Nov. p. 44.
• Summary: “The position of A.E. Staley Mfg. Co. in soy 
products for foods was greatly strengthened last summer 
when the fi rm acquired Gunther Products Inc., Galesburg; 
Illinois, a pioneer in soy proteins.
 “The move is considered a key step by the company to 
implement a previously announced plan to build in specialty 
soy proteins and reduce its heavy-volume, low-margin 
commitment in basic soybean oils and meal.
 “’Gunther brings to Staley a high level of soy 
technology,’ said A.E. Staley Jr., chairman of the board. 
‘This expertise, combined with our widespread production 
and marketing capabilities, should yield a highly satisfactory 
combination for growth in the food ingredients fi eld.’
 “With the Gunther acquisition, the Staley soy product 
line for foods now consists of soy fl our, soy grits, soy oil, 
lecithins and modifi ed soy protein whipping agents. The 
fi rm also markets special soy nutrients for the fermentation 
industry.
 “Staley lecithins are used in a variety of food products-
baked goods, margarine, candies and pet foods, to name a 
few.
 “While the company is placing emphasis on growth in 
soy proteins, it continues to maintain its position as one of 
the largest suppliers of liquid soybean oil for salad dressings.
 “The entire Staley domestic production of soy fl our, 
grits and oil is located at the fi rm’s Decatur, Illinois, 
manufacturing complex.
 “The Gunther acquisition adds soy whipping agents (and 
protein concentrates and isolates on a semicommercial basis) 
to the Staley soy products capability. The whipping agents 
are created by chemical extraction of protein from soybeans. 
The protein is then purifi ed and enzyme modifi ed.
 “The production of the soy whipping agents and the 
protein concentrates and isolates is located at Galesburg, 
Illinois.
 “Looking to the future for its soy proteins, Staley 
anticipates continuing to expand its technical, manufacturing 
and marketing capabilities in order to supply the growing 
market for proteins.”

1053. Watanabe, Tokuji. 1969. Industrial production of 
soybean foods in Japan. Paper presented at United Nations 
Industrial Development Organization Expert Group Meeting 
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on Soya Bean Processing and Use. 38 p. Document: ID/
WG.45/3. Held 17-21 Nov. 1969 at Peoria, Illinois. [16 ref]
• Summary: Contents: Tofu and its industrial production: 
Process of tofu making, tofu production as an industry, 
equipment for tofu production, varieties of tofu, new 
materials of tofu, new types of tofu, aburage and other deep 
fried tofu.
 Note 1. This is the 2nd earliest English-language 
document seen (April 2013) that contains the term “deep 
fried tofu” (regardless of hyphenation).
 Kori-tofu and its industrial production: Process of kori-
tofu making, kori-tofu production as an industry, equipment 
for kori-tofu production, distribution of kori-tofu, utilization 
of by-products.
 Yuba and its industrial production.
 Kinako [roasted whole soy fl our] and its industrial 
production. The Japanese word can be written either in 
hiragana or using two Chinese characters which mean 
“yellow fl our.” Kinako is made from whole soybeans. 
Sometimes the soybean hulls are removed before roasting. 
Kinako is widely used as an ingredient in Japanese 
confections [such as kinako mochi or Abekawa mochi 
(toasted mochi in kinako); it was traditionally sold along 
the banks of the Abekawa River in Shizuoka, Japan]. About 
12,000 metric tons of soybeans are used per year in making 
kinako.
 New soybean food materials and their industrial 
production: New soybean food materials, usage of new 
soybean food materials, future of new soybean foods, other 
food uses of soybeans.
 Natto and its industrial production: Process of natto 
making, equipment for natto production, natto production as 
an industry.
 Miso and its industrial production: Varieties of miso, 
Process of miso making, miso production as an industry, 
industrialization of miso making, distribution of miso, future 
prospect of demand for miso, mycotoxins and fermented 
soybean foods.
 Shoyu and its industrial production: Process of shoyu 
making, shoyu production as an industry, nitrogen utilization 
ratio in shoyu making, special shoyu.
 Figures show: (1) Flow sheets of production of 
traditional soybean foods in Japan: Tofu, kori-tofu, yuba, 
kinako, natto, miso (with koji), shoyu. (2) NK-type soybean 
cooker (by courtesy of Kikkoman Shoyu Co. Ltd.). (capacity: 
1 metric ton of defatted soybean meal). (3) (3) Continuous 
cooker of soybean meal (by courtesy of Yamasa Shoyu Co. 
Ltd.). (capacity: 1 metric ton of defatted soybean meal per 
hour).
 Photos show: (1) Tofu soaked in water for sale. (2) 
Large-scale tofu factory (by courtesy of Tokyo Tofu Co., 
Ltd.). (3) Continuous cooker of ground soybeans (by 
courtesy of Masuko Sangyo Co., Ltd.). (4) Decanter, a 
kind of continuous centrifuge (by courtesy of Kokusan 

Seiko Co., Ltd). (capacity: 3,000 kg of ground soybeans 
per hour). (5) Factory of packed tofu from spray-dried 
soybean milk (by courtesy of Nippon Tanpaku Kogyo Co., 
Ltd.). (6) Continuous deep-fryer of aburage (by courtesy 
of Iwase Tekkosho Co., Ltd). (capacity: 1,000 to 1,500 
pieces per hour). (7). Daiya Kori-tofu (Left one in the dish 
is swollen by hot water). (8) Bird’s-eye view of large scale 
factory of kori-tofu (by courtesy of Misuzu Tofu Co., Ltd). 
(capacity: 10 to 15 metric tons of soybeans per day). (9) 
Soaking of large cake of tofu for precooling during making 
of kori-tofu (by courtesy of Misuzu Tofu Co., Ltd). (10) 
Continuous freezing equipment used in making of kori-tofu 
(by courtesy of Misuzu Tofu Co., Ltd). (11) Continuous 
thawing apparatus of frozen tofu (by courtesy of Misuzu 
Tofu Co., Ltd). (capacity: 10,000 to 15,000 pieces per hour). 
(12) Yuba plant (by courtesy of Ohara Co., Ltd). (13) Natto 
mixed up by chopsticks. (14) Inside of fermentation room 
for natto making (by courtesy of Suzuyo Kogyo Co., Ltd). 
(15) Two brands and varieties of miso, both in plastic bag 
and on dish. (16) Rotary cooker of soybean (by courtesy of 
Hinode Miso Co., Ltd). (capacity: 1 metric ton of soybeans). 
(17) Continuous rice cooker (by courtesy of Hinode Miso 
Co., Ltd). (capacity: 1.5 metric tons of rice per hour). (18) 
Rotary koji fermenter (by courtesy of Miyasaka Miso Co., 
Ltd). (capacity: 1.8 metric tons of rice in each fermenter). 
(19) Pasteurizer of miso (by courtesy of Nagata Machinery 
Co., Ltd). (capacity: 1 metric ton of miso per hour). (20) 
Fermentation tank of moromi [mash] (by courtesy of 
Kikkoman Shoyu Co., Ltd). (capacity: 1.5 metric tons of rice 
per hour). (21) Shoyu in large glass bottle and smaller plastic 
container. (22) (22) Large-scale koji fermenter (by courtesy 
of Yamasa Shoyu Co., Ltd).
 Concerning natto: The surface of each natto “soybean 
is covered with a viscous sticky substance, which has the 
property of forming long stringy threads when mixed up 
(Photo 13). The longer the strings, the better the quality of 
natto.” The texture of the cooked soybeans is softened by 
the enzymes of Bacillus natto. About 50,000 metric tons 
of soybeans are used each year to make natto. It is most 
popular in northeastern Japan (Tohoku region). Natto is 
fairly perishable, and excess ammonia will be produced by 
overfermentation. There are about 1,300 plants that make 
natto in Japan; the average plant consumes about 100 kg/day 
of soybeans. Recently, however, large, mechanized factories 
that consume 2-3 metric tons/day of soybeans have been 
constructed. From 10 kg of whole dry soybeans about 18 kg 
of natto can be made. One package of natto containing 100 
gm costs 15-20 yen (about 4-6 cents U.S.).
 Note 2. This is the earliest English-language document 
seen (Jan. 2012) that uses the word “sticky” to describe 
natto. Address: Food and Nutrition Div., Food Research Inst., 
Ministry of Agriculture & Forestry, Tokyo, Japan.

1054. SoyaScan Notes. 1969. Chronology of soybeans, 
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soyfoods and natural foods in the United States 1969 plus 
overview of the 1960s (Overview). Dec. 31. Compiled by 
William Shurtleff of Soyfoods Center.
• Summary: 1969 Jan. Volume 1, Number 1 of Food Science 
and Technology Abstracts published; the earliest records in 
it go back to Jan. 1968. It is created from the world’s fi rst 
computerized database specializing in food.
 1969 Jan. Richard M. Nixon inaugurated as President of 
the United States. Clifford M. Hardin of Indiana is Secretary 
of Agriculture.
 1969 March. Paul Hawken leaves for a 9-month trip to 
Japan and arranges for Mitoku and Muso Shokuhin to export 
natural foods to Erewhon.
 1969 March. Soybean yields in tests top 100 bushels/
acre for the fi rst time.
 1969 March. Essene Macrobiotic Supply starts business 
in Philadelphia, Pennsylvania. Denny Waxman and Charles 
Smith are founders.
 1969 June. A.E. Staley Manufacturing Co. acquires 
Gunther Products, a pioneer in the fi eld of modifi ed (enzyme 
hydrolyzed) soy whipping proteins. Gunther had been 
founded in 1948, incorporated in 1949.
 1969 June–The Staley Co. closes its Painesville, Ohio, 
soybean crushing plant.
 1969 Aug. Erewhon–Los Angeles opens as a small 
macrobiotic natural foods retail store at 8003 Beverly Blvd. 
Bill Tara is the fi rst manager.
 1969. USAID starts actively encouraging U.S. 
businesses to launch low-cost commercial protein products 
in Third World countries.
 1969 fall. Erewhon Natural Foods in Boston, 
Massachusetts, starts to distribute macrobiotic and natural 
foods. They had begun to wholesale these foods out of the 
back of their retail store in the spring of 1969. They are 
America’s fi rst natural foods distributor, and remain the 
largest for many years.
 1969 Oct. Protein-Enriched Cereal Foods for World 
Needs, edited by Max Milner, published by American Assoc. 
of Cereal Chemists.
 1969 Nov. Bac-o-Bits, meatless bacon bits made from 
extruded soy fl our, start to be sold nationwide by General 
Mills. Its forerunner, Bac*O’s, made from spun soy protein 
fi ber, had been introduced in May 1966. Frozen Bontrae meat 
analogs are sold to the foodservice trade. This pioneering 
work by one of America’s largest food companies indicated 
to the U.S. food industry that the time for soy protein foods 
of the future had arrived.
 1969 Nov. 4. Eden Organic Foods is incorporated in Ann 
Arbor, Michigan by Bill Bolduc, and their macrobiotic retail 
store begins operation, selling soyfoods including tamari and 
miso purchased from Erewhon. The company grew out of a 
loosely-knit food buying co-op which had started in about 
July 1967 but which had no name, no formal structure, and 
no bank account. Bolduc was joined 9 months later by Tim 

Redmond.
 1969 Nov. 17-21. United Nations Industrial 
Development Organization Expert Group Meeting on Soya 
Bean Processing and Use held at Peoria, Illinois.
 1969. The fi rst of the new wave of tempeh shops in the 
Western world, Handelsonderneming van Dappern (later 
renamed Tempeh production Inc.) started by Robert van 
Dappern in Kerkrade, The Netherlands. It soon becomes the 
world’s largest tempeh manufacturer.
 1969. The Program for International Research, 
Improvement, and Development of Soybeans (PIRIDS) 
established at the University of Illinois with funding from a 
Rockefeller Foundation grant. The forerunner of INTSOY, it 
is directed by Earl R. Leng.
 1960s overview:
 Oilseed Proteins and the Protein Gap. Worldwide, there 
is a growing consensus that Third World countries are facing 
a “protein crisis,” that protein malnutrition is the world’s 
most widespread defi ciency disease, and that low-cost 
oilseed proteins (such as defatted soybean meal and fl our) 
offer the most promising hope for remedying the problem. 
The leading architect and proponent of this view is Dr. Aaron 
Altschul of Georgetown University School of Medicine. 
The United Nations’ FAO/WHO/UNICEF Protein Advisory 
Group, composed of the world’s leading authorities in the 
fi eld, is very active from the mid-1960s to the mid-1970s, 
supporting wider use of soy protein products and soyfoods.
 Food for Peace Shipments of Soy Fortifi ed Foods 
begin. The fi rst shipment of such foods, CSM (corn-soy-
milk), took place in 1966, when 28,000 metric tons (tonnes) 
were shipped. The next year 54,000 tonnes were shipped. 
Shipments increased dramatically during the 1970s.
 Growing Interest in Modern Soy Protein Products. 
These new products, including soy protein isolates and 
concentrates, and textured soy protein products, now appear 
to have major potential in the food systems of all countries.
 Leading Soyfoods Research Centers in America are the 
Northern Regional Research Laboratory at Peoria, Illinois 
(Hesseltine, Wang, Mustakas, Wolf), and the New York 
State Agricultural Experiment Station at Geneva, New York 
(Steinkraus and Bourne).
 Vitasoy sales are booming in Southeast Asia. The 
introduction of Vitasoy by K.S. Lo in Hong Kong in the 
early 1940s brought soymilk into the modern era. Takeoff 
began in 1955 when Vitasoy began to be marketed like a soft 
drink. Sales grew from 8.4 million bottles that year to 42 
million in 1960 and 100 million in 1970, a 2.4-fold increase 
during the 1960s. By 1962 Vitasoy had become Hong Kong’s 
best-selling soft drink, ahead of such internationally known 
brands as Coca-Cola, Pepsi-Cola, and Seven-Up.
 Shoyu (Soy Sauce) Becomes a World Class Seasoning, 
Thanks to Kikkoman. Shoyu has long been the world’s 
most popular seasoning other than salt, and Kikkoman has 
been the world’s largest manufacturer since about 1918. 
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During the 1960s Kikkoman internationalized its operations, 
developing new markets for shoyu throughout the world 
by exporting from Japan and promoting the products for 
use in Western-style recipes, largely with meat, fi sh, and 
poultry. Production climbed from 183,000 kiloliters in 1960 
to 340,000 kl in 1970. During the same period its share of 
the Japanese shoyu market rose from 18% in 1960 to 30% in 
1970.
 Steady Rise in Soybean Production in Latin America 
and Africa. In Latin America production rose from 231,000 
tonnes in 1960 to 1,535,000 tonnes in 1969, a 6.6-fold 
increase during the decade. Brazil accounted for 87% of that 
production in 1969, followed by Mexico and Colombia.
 African soybean production rose from 27,000 tonnes in 
1960 to 74,000 tonnes in 1969, a 2.7-fold increase. Nigeria 
accounted for 84% of that production in 1969, followed by 
South Africa and Ethiopia.
 American Soybean Association Funding Increases 
Dramatically from Checkoff Programs. This was a decade 
of great growth for ASA. In 1962 the Minnesota Soybean 
Growers Assoc., the fi rst affi liated state association, was 
founded. The ASA’s biggest breakthrough to date came in 
1966, when soybean growers began to support their own 
market development and research activities (previously 
funded by USDA’s Foreign Agricultural Service) using funds 
provided by state checkoff programs. Typically ½ to 1 cent 
of funding was generated from each bushel of soybeans sold 
in states where a checkoff referendum had passed. By the 
early 1970s the checkoff programs had begun to generate 
large sums of money, which allowed ASA to expand its 
activities. Expanded market development activities overseas 
led to a steady, long-term increase in soybean exports.
 Soybean Changes from an Oilseed to a Protein Seed. 
Prior to the mid-1940s the soybean, worldwide, had been 
crushed primarily for its oil. The meal was considered a by-
product. But in the post-war period, with growing affl uence 
driving increased demand for meat, the demand for meal 
outstripped that for oil, and the oil became the by-product. 
This trend, which started in America, was in full swing by 
the 1960s and expanded to other countries thereafter.
 Soybean Digest and ASA Interest in Soyfoods. During 
the past two decades Soybean Digest has published a steady 
stream of articles on soyfoods worldwide. Soyfoods were 
given big play at many ASA annual conventions. This 
interest in the USA had largely stopped by the mid-1970s, 
focusing on soybean production instead.

1055. Ebine, H.; Matsuura, M. 1969. [Application of 
Rhizopus for shoyu manufacturing: (Part II) Properties of 
Rhizopus enzymes]. Chomi Kagaku (Seasoning Science) No. 
16. p. 15-. [Jap]*
Address: National Food Research Inst., Tokyo.

1056. Kawamura, S. 1969. Studies on enzymatic hydrolysis 

of soybean oligosaccharides, to provide information basic to 
increasing the utilization of soybean food and feed products. 
Final Report, PL 480 project no. UR-A11-(40)-31 on USDA 
grant no. FG-JA-123. 75 p. [60 ref]*
Address: Dep. of Agricultural Chemistry, Kagawa Univ., 
Hirai, Japan.

1057. Catsimpoolas, Nicholas; Kona, Martha. comps. 1969. 
Soybean seed enzymes: A selected list of references, 1914-
1968. C.S. Library List No. 3. 13 p. (Central Soya Co., 
Chicago, Illinois). [162 ref]
• Summary: The references are numbered and sorted 
alphabetically by author. For foreign-language documents, 
only English-language translations of the title are given 
(unfortunate). There are no subdivisions. Address: Chemurgy 
Div., Central Soya.

1058. Dickerson, Richard E.; Geis, Irving. 1969. The 
structure and action of proteins. Menlo Park, California: 
W.A. Benjamin, Inc. viii + 120 p. Illust. Index. 26 cm. [200* 
ref]
• Summary: An lucid introduction to the structure and 
function of proteins, packed with interesting illustrations 
showing protein structure. Contents: Foreword. 1. The rules 
of the game: The makeup of living organisms, proteins as 
polymers of amino acids, the backbone of the polymer, the 
infl uence of side chains. 2. Bricks and mortar–The structural 
proteins: The limitations of folding, the varieties of fi brous 
proteins, silks and the Beta sheet,  keratin, collagen, 
summary. 3. Molecular carriers: The oxygen-carrying team, 
myoglobin the container, myoglobin the carrier, the history 
of a protein–molecular evolution, cytochrome c–the electron 
carrier, the clocks of evolution. Molecular catalysts: What 
is an enzyme?, lysosine, other catenases–ribonuclease, 
the proteases–chymotrypsin and papain, an exocatenase–
carboxypeptidase A, enzyme architecture. 5. The next step 
up. What sort of step?, proteins with subunits, allostery and 
feedback control, gamma globulins, the serum complement 
system. Suggestions for further reading.
 Proteins play two distinct and separate roles: as 
structural materials and as machines (such as enzymes) that 
operate at the molecular level. Address: California Inst. of 
Technology.

1059. Hosokawa, Nobuo; Yoshii, H.; Takeuchi, T.; Yoshida, 
M.; Nanba, T.; Amano, T. 1969. Miso shôyu jôzô ni okeru 
kôso-zai no riyô ni kansuru kenkyû. II. Tamari shôyu ni 
taisurusansei puroteaze seizai no tenka kôka [Studies on the 
use of enzyme preparations in miso and soy sauce brewing. 
II. On the effect of acid protease preparation for tamari 
soy sauce brewing]. Aichi-ken Shokuhin Kogyo Shikenjo 
Nenpo (Annual Reports of the Food Research Institute, Aichi 
Prefecture) 9:80-82. For the year 1968. [7 ref. Jap]
Address: Food Research Inst., Aichi prefecture, 2-1 
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Shinpukuji-cho, Nishi-ku, Nagoya-shi 451, Japan.

1060. Hosokawa, Nobuo; Nanba, T.; Takeuchi, T.; Yoshida, 
T.; Yoshida, M.; Amano, T.; Yoshii, H. 1969. Miso shôyu 
jôzô ni okeru kôso-zai no riyô ni kansuru kenkyû. III. Kôso-
zai ni yoru tanshoku-kei kara miso no shijô [Studies on the 
use of enzyme preparations in miso and soy sauce brewing. 
III. Trials on the application of some kind of mold protease 
preparation for light-colored salty miso]. Aichi-ken Shokuhin 
Kogyo Shikenjo Nenpo (Annual Reports of the Food 
Research Institute, Aichi Prefecture) 9:83-88. For the year 
1968. [10 ref. Jap]
• Summary: Enzymes used included Takadiastase and 
papain. Address: Food Research Inst., Aichi prefecture, 2-1 
Shinpukuji-cho, Nishi-ku, Nagoya-shi 451, Japan.

1061. Liener, Irvin E. 1969. Miscellaneous toxic factors. In: 
I.E. Liener, ed. 1969. Toxic Constituents of Plant Foodstuffs. 
New York: Academic Press. xiii + 500 p. See p. 409-48. 
Chap. 13. [246* ref]
• Summary: Soya is discussed under: Estrogenic factors (p. 
411-12). Antivitamin factors: Antivitamin A: Lipoxidase (p. 
423), antivitamin D (p. 424-25). Metal-binding constituents: 
Soybean protein (p. 431, 425). Flatus-producing factors 
(p. 432-33). Address: Dep. of Biochemistry, College of 
Biological Sciences, Univ. of Minnesota, St. Paul, MN 
55108.

1062. Obara, Tetsujiro; Kobayashi, M.K.; Kobayashi, 
T.; Watanabe, Y.; Ohata, M.; Tanaka, M. 1969. Basic 
investigations on the development of foods from 
enzymatically treated soybean protein concentrates to 
increase the use of United States soybeans in Japan. Tokyo: 
Dep. of Agricultural Chemistry, Faculty of Agriculture, 
Tokyo University of Education. 97 p. Undated. Final report, 
P.L. 480. Project no. UR-A11-(40)-26. Grant no. FG-Ja-122. 
Report period: 13 Oct. 1965–12 Oct. 1968. Summarized in 
Soybean Digest, May 1969, p. 77. [12 ref. Eng]
• Summary: The group prepared a cheese-like soy protein 
food by enzymatic treatment. They began by extracting 
soymilk. The enzymes papain, Bioprase, and Pronase were 
tested. Address: Dep. of Agricultural Chemistry, Tokyo Univ. 
of Education, Komaba 2-19-1, Meguro-ku, Tokyo, Japan.

1063. Christopher, John P.; Pistorius, Elfriede K.; Axelrod, 
Bernard. 1970. Isolation of an isozyme of soybean 
lipoxygenase. Biochimica et Biophysica Acta 198(1):12-19. 
Jan. 14. [15 ref]
• Summary: “1. An isozyme, distinct from the well-known 
crystalline lipoxygenase (linoleate: oxygen oxidoreductase, 
EC 1.13.1.13, formerly known as lipoxidase) of Thorell, 
has been isolated from soybeans, as an electrophoretically 
homogeneous protein.
 “2. Its substrate specifi city over a range of pH values 

indicates that the newly purifi ed enzyme may be responsible 
for the ‘triglyceride’ lipoxidase activity reported by Koch.
 “3. The new enzyme is distinct from the originally 
described lipoxidase of Thorell by the following 
criteria: elution profi le from DEAE-Sephadex, disc gel 
electrophoresis, pH activity profi le, specifi city and heat 
stability.
 Note 1. This is the earliest document seen (Sept. 2018) 
that contains the term “lipoxygenase.”
 Note 2. This is the earliest document seen (Sept. 
2018) that contains the word “isozyme.” An isozyme is an 
isoenzyme. Webster’s Dictionary defi nes isoenzyme (a term 
fi rst used in 1960) as “any of two or more chemically distinct 
but functionally similar enzymes.”
 Note 3. “EC” stands for Enzyme Commission. This is an 
international commission that assigns numbers to the various 
enzymes. Address: Dep. of Biochemistry, Purdue Univ., 
Lafayette, Indiana.

1064. Ebine, H.; Matsuura, M. 1970. Rizoopusu-zoku no 
shôyu jôzô e no riyô. II. Rizoopusu-zoku kôbo to tokusei 
[Application of Rhizopus for shoyu manufacturing. II. 
Properties of Rhizopus enzymes]. Shokuryo Kenkyujo 
Kenkyu Hokoku (Report of the Food Research Institute) No. 
25. p. 140-45. Feb. Reprinted from Chomi Kagaku 16(4):15-
19 (1969). [4 ref. Jap; eng]
• Summary: “It was ascertained that although the apparent 
activity of amyloclastic enzyme of Rhizopus grown on 
the media consisting of defatted soybeans and the same 
amount of roasted and crushed wheat was lower than that 
of Aspergillus grown on the same media, the amount of 
reducing sugar produced in the autolysate of the Rhizopus-
grown materials was remarkably higher than that of 
Aspergillus koji.
 “These contradictory facts were not related to the 
difference of the durability of their enzymes against the salt 
inhibition possibly to affect in the autolysis, but seemed to 
be caused by the difference in the stability of the reaction 
velocity during enzyme action. The reaction velocity of 
Aspergillus was infl uenced much in the course of reaction 
probably by the production of reducing sugar.
 “The protein of Rhizopus-cultured materials was well 
solubilized in the acid solution of which pH value was 
adjusted with lactic acid, but not hydrolyzed to amino acid 
to a satisfactory extent. In addition, the activity of amylase 
was also defi nitely inhibited in acid solution. The solubility 
and hydrolyzing ratio of the defatted soybeans treated with 
enzyme preparation of Rhizopus delemar at the rate of 0. 
5-2% of the substrate for 72 hrs. were raised up to the level 
of 70% and 40%, respectively.” Address: Food Research 
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan (Norinsho 
Shokuryo Kenkyujo).

1065. Kleinschmidt, Albert W.; Viren, Sigurd T. Assignors to 
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J.R. Short Milling Company (Chicago, Illinois). 1970. Bread 
improving composition and method. U.S. Patent 3,506,448. 
April 14. 3 p. Application fi led 27 Sept. 1967. [3 ref]
• Summary: Bread improver compositions containing both 
an enzyme-peroxidizable fat and an active lipoxidase-
containing material such as soy fl our are improved by 
employing, as a carrier for the fat, a powdery material 
predominantly comprising sugars and proteins. Of such 
materials, dairy whey solids are superior. Inclusion of such 
powdery materials renders the compositions less oily and 
more free fl owing despite high fat contents, allows quicker 
and better dispersion of the composition in aqueous media, 
and provides a greater improvement in body and fl avor of 
bread made with the aid of the composition. Address: 1. Park 
Forest, Illinois; La Grange Park, Illinois.

1066. Arai, S.; Yamashita, M.; Kato, H.; Fujimaki, M. 
1970. Applying proteolytic enzymes on soybean. V. A 
nondialyzable bitter peptide in peptic hydrolyzate of soybean 
protein and its bitterness in relation to the chemical structure. 
Agricultural and Biological Chemistry 34(5):729-38. May. 
[27 ref]
• Summary: The cold-insoluble fraction of soy protein 
was hydrolyzed with pepsin under usual conditions and 
the hydrolyzate was dialyzed. Hydrolysis of the bitter 
peptide with pepsin lessened its bitterness. Address: Dep. of 
Agricultural Chemistry, Univ. of Tokyo, Tokyo, Japan.

1067. Fujimaki, Masao; Yamashita, M.; Okazawa, Y.; 
Arai, S. 1970. Applying proteolytic enzymes on soybean. 
III. Diffusable bitter peptides and free amino acids in 
peptic hydrolyzate of soybean protein. J. of Food Science 
35(3):215-18. May/June. [21 ref]
• Summary: Fujimaki and co-workers (1968) found that 
undesirable fl avors were mostly removed from a soy protein 
preparation by treating it with an appropriate proteolytic 
enzyme. In many cases, however, the enzymic hydrolyzate 
was accompanied by an undesirable bitter fl avor–probably 
due to some types of peptides.
 In this paper, the authors isolated and characterized 
7 types of diffusable bitter peptides made by digesting 
soybean cold-insoluble protein in a dilute hydrochloric acid 
solution with pepsin. Bitterness of the diffusable fraction 
was attributed to free amino acids that have a bitter fl avor 
(such as isoleucine, leucine, phenylalanine, and valine) and 
to various peptides. Almost all diffusable bitter peptides 
investigated here had leucine at the termini. By treating these 
peptides with carboxypeptidase A, the bitterness decreased 
considerably. Moreover, applying carboxypeptidase A or 
Nagarse (a bacterial neutral proteinase) to the diffusable 
fraction of the peptic hydrolyzate was also effective 
in removing some of the bitterness. Address: Dep. of 
Agricultural Chemistry, Tokyo Univ., Tokyo, Japan.

1068. Noguchi, Masatoshi; Arai, S.; Kato, H.; Fujimaki, M. 
1970. Applying proteolytic enzymes on soybean. II. Effect of 
Aspergillopeptidase A preparation on removal of fl avor from 
soybean products. J. of Food Science 35(3):211-14. May/
June. [23 ref]
• Summary: “Chemical and organoleptic tests showed that 
partial digestion of soybean curd and defatted soybean 
fl our by aspergillopeptidase A preparation removed 
fl avor compounds and fatty materials from these soybean 
products.” Address: Dep. of Agricultural Chemistry, Tokyo 
Univ.

1069. Hongo, Motoyoshi; Yoshimoto, Akihiro. 1970. 
Bacteriophages of Bacillus natto. Part III. Action of phage-
induced gamma-polyglutamic acid and the enzymatic 
hydrolyzates. Agricultural and Biological Chemistry 
34(7):1055-63. July. [9 ref. Eng]
• Summary: “Phage-induced gamma-polyglutamic acid 
depolymerase was purifi ed about 1000 fold by Sephadex 
G-75 and DEAE-cellulose column chromatographies and 
Sephadex G-200 gel fi ltration.” Address: Lab. of Applied 
Microbiology, Dep. of Agricultural Chemistry, Kyushu 
Univ., Fukuoka, Japan.

1070. Arai, S.; Noguchi, M.; Kurosawa, S.; Kato, H.; 
Fujimaki, M. 1970. Applying proteolytic enzymes on 
soybean. 6. Deodorization effect of aspergillopeptidase A and 
debittering effect of aspergillus acid carboxipeptidase. J. of 
Food Science 35(4):392-95. July/Aug. [10 ref]
• Summary: The authors applied acid proteolytic enzymes 
and an exo-peptidase to soy protein in an attempt to remove 
bitter taste and beany fl avor. Address: Dep. of Agricultural 
Chemistry, Univ. of Tokyo, Tokyo, JapanUniv.

1071. Soybean Digest. 1970. Whole beans: The past-future 
link. Aug. p. 72.
• Summary: Contains a detailed chronology of USDA’s 
Northern Utilization Research Laboratory (Peoria, Illinois) 
work with soyfoods–starting in 1926, about 15 years before 
the Lab began operations.
 “Since 1960, the Northern Utilization Research 
Laboratory, Peoria, Illinois, has reported new information on 
using U.S. soybeans in traditional oriental foods–miso, tofu, 
and tempeh, and on making full-fat soy fl our in extruders and 
hand-powered equipment.
 “Under study as sources of vegetable protein for future 
generations, these foods may be as old as civilization itself. 
‘The annals of Old China,’ W.J. Morse wrote in the 1917 
Yearbook of the Department of Agriculture, ‘set forth the 
fact that the soybean was an important food with the Chinese 
fully 5,000 years ago.’
 “1926 Yearbook: Soy sauce, bean curd from domestic 
beans listed as new developments.
 “1933 Extensive investigations of soybeans in food 
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by commercial interests in past 3 or 4 years. Soy fl our 
(either full-fat or defatted) used in malted milk, macaroni, 
vermicelli, spaghetti, noodles, crackers, cookies, ice cream 
cones, breakfast foods, health foods, diabetic foods, infant 
foods.
 “1942 Soybean Digest (Feb.): Mention of soya milk 
processing patent held by Dr. H.W. Miller, International 
Nutrition Laboratory, Mt. Vernon, Ohio.
 “1943 Soybean Digest (May): Use of soy milk in 
allergy diets, Dr. J.F. Muller, Borden Co. (Sept.) Northern 
Lab review: Soy fl our, other soybean food products now 
receiving attention; successful experiments on debittered soy 
fl our.
 “1947 Research on producing soy sauce. 1948 Soy 
food methods studied in China, Japan, Korea; seed samples, 
microorganisms collected.
 “1949 Series (Soybean Digest) on oriental uses of 
soybeans.
 “1957 Use of U.S. beans in Japan, market development 
survey, by American Soybean Assn., and USDA’s Foreign 
Agricultural Service, Agricultural Research Service. Identity-
preserved bean export started by L.E. West, Farmer City.
 1958-60 New miso process reduces fermentation time 
50%. U.S. soybean varieties equal Japanese varieties for tofu 
processing.
 “1962 Tempeh process improved; 39 tempeh molds 
isolated.
 “1963 Extruded full-fat soy fl our.
 “1964 Research on soy-cereal fermentations. Japanese 
report U.S. varieties accepted for tofu, miso, shoyu.

 “1966 Hand-powered 
full-fat soy fl our process 
for primitive areas. Tempeh 
made from soy-wheat, soy-
rice mixtures.
 “1967 Study of food 
value of wheat-soy 
tempeh. Laboratory-scale 
tofu process published in 
response to processors’ 
interest.
 “1968 Sufu studies by 
P.L. 480 contractor. Yeast 
hybrid developed for shoyu 
production (P.L. 480).
 “1969 Antibacterial 
compounds found in 
tempeh. Milk-curdling 
enzyme produced by 
tempeh mold. New 
fermented food, hakko tofu 
[fermented tofu] (P.L. 480).
 Photos show: (1) 1957: 
C.W. Hesseltine and A.K. 

Smith of the NRRL with visiting Japanese scientists Tokuji 
Watanabe and Kazuo Shibasaki. (2) 1963: “Extruder-cooked 
full-fat soy can be ground to fl our.”

1072. Arai, Soichi; Noguchi, M.; Kaji, M.; Kato, H.; 
Fujimaki, M. 1970. n-Hexanal and some volatile alcohols: 
Their distribution in raw soybean tissues and formation in 
crude soy protein concentrate by lipoxygenase. Agricultural 
and Biological Chemistry 34(9):1420-23. Sept. [8 ref]
• Summary: Lipoxygenase seems to be involved in the 
formation of undesirable fl avors of soybean products. 
Address: Dep. of Agricultural Chemistry, Univ. of Tokyo, 
Japan.

1073. Arai, S.; Noguchi, M.; Yamashita, M.; Kato, H.; 
Fujimaki, M. 1970. Applying proteolytic enzymes on 
soybean. VII. Properties of soy protein treated with microbial 
acid protease (Molsin). Agricultural and Biological 
Chemistry 34(9):1338-1345. Sept. [20 ref]
• Summary: Molsin, a microbial protease produced by the 
mold Aspergillus saitoi, has been evaluated as the most 
effective in removing undesirable fl avors from soy protein 
concentrates. Address: Dep. of Agricultural Chemistry, Univ. 
of Tokyo, Tokyo, Japan.

1074. Fujimaki, Masao; Yamashita, M.; Arai, S.; Kato, H. 
1970. Enzymatic modifi cation of proteins in foodstuffs. I. 
Enzymatic proteolysis and plastein synthesis application for 
preparing bland protein-like substances. Agricultural and 
Biological Chemistry 34(9):1325-32. Sept.
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• Summary: “A new attempt was proposed to prepare 
protein-like food products free from unfavorable odor, taste 
and color, through the peptic proteolysis and subsequent 
plastein synthesis.”
 A defi ciency in protein supply is now or will soon be 
one of the most serious food problems encountered in most 
countries, and protein malnutrition is already found in many 
developing countries. In order to solve this problem, more 
attention must be paid to vegetable proteins. Address: Dep. 
of Agricultural Chemistry, Tokyo Univ.

1075. Larsen, Arnold L.; Benson, William C. 1970. Variety-
specifi c variants of oxidative enzymes from soybean seed. 
Crop Science 10(5):493-95. Sept/Oct. [12 ref]
• Summary: “Three distinct electrophoretic patterns in 
acrylamide gel zymograms are associated with specifi c 
soybean varieties. The patterns represent at least two 
different enzymes, including peroxidase, but collectively 
are called ‘INT-oxidases.’ The enzymes, extracted from 
dry soybean seeds, inhibit the reduction of colorless 
iodonitrotetrazolium-violet (INT) into the red INT-formazan 
and thus appear as clear bands on a red background.” 
Address: 1. Research Botanist; 2. Lab. Technician, Field 
Crops and Animal Products Research Branch, Market 
Quality Research Div., Agricultural Research Service, 
USDA, Beltsville, Maryland 20705.

1076. Yamashita, Michiko; Arai, S.; Gonda, M.; Kato, H.; 
Fujimaki, M. 1970. Enzymatic modifi cation of proteins in 
foodstuffs. II. Nutritive properties of soy plastein and its 
bio-utility evaluation in rats. Agricultural and Biological 
Chemistry 34(9):1333-37. Sept. [8 ref]
• Summary: Soy protein was hydrolyzed with pepsin. The 
hydrolyzate was incubated with a commercial microbial 
protease (Bioprase) to obtain soy plastein. Address: Dep. of 
Agricultural Chemistry, Univ. of Tokyo, Japan.

1077. Winson, Abraham; Hampson, Ernest Jeffreys. 
Assignors to Arkady New Foods Ltd. (a Company of 
Arkady Soya Mills). 1970. Production of dairy products. 
British Patent 1,314,870. Application fi led: 10 Oct. 1970. 
3 p. Complete specifi cation fi led: 4 Oct. 1971. Complete 
specifi cation published: 26 April 1973.
• Summary: “This invention relates to the production of 
dairy products such as milk and cheese from soya beans.”
 Milk as conventionally produced by cows is in fact 
a very uneconomical process. It has been shown that a 
cow converts into milk only one eighth by weight of the 
foodstuffs ingested.”
 The lactose in milk can also be a problem; it crystallizes 
when milk is condensed, especially upon aging.
 “Example 1: 200 gms. of soya beans having 90% total 
dry solids were ground and added to 1800 mls. of water 
together with 60 gms. of maltose produced by enzymatic 

hydrolysis of starch and 1.5 gms. of calcium carbonate.
 “The resulting mixture was heated at 55ºC for about 
1 hour. After cooling the mixture was passed through a 
sieve and centrifuge and the fi brous and insoluble material 
removed therefrom. (The fi brous and insoluble material 
was found to contain 31% protein, 20% fat, 10% fi bres the 
balance being sugar and minerals and after drying yielded a 
valuable animal foodstuff.)
 “The sieved mixture was then boiled to coagulate 
the protein and thereafter cooled to about 60ºC at which 
temperature the mixture was homogenised in the presence of 
1% by weight of glyceryl mono-stearate based on the weight 
of fat contained in the mixture.
 “Between 10 and 30% of this homogenised mixture 
was combined with hydrogenated palm kernel oil, glyceryl 
monostearate and lecithin to form a cream and the cream 
thereafter added to the remainder of the homogenised 
mixture and re-homogenised.
 “The re-homogenised mixture was cooled to ambient 
temperature and aged, the resulting product having a pH of 
7.5 and resembling milk in taste, appearance and analysis.
 “Example 2. To 300 lb. water at 50ºC containing 0.34 
lb. sodium carbonate was added 45 lb. enzyme active, full 
fat soya fl our. The mixture was stirred vigorously for 1 hour. 
After this the insoluble material [okara] was removed by 
centrifugation. The resulting liquor was boiled and thereafter 
cooled to approximately 70ºC. 12 lb. of a high maltose 
containing corn syrup was added and sodium carbonate was 
added to achieve a pH of 7.5.
 6½ lb. hydrogenated palm kernel oil were melted 
together with 1 oz. glyceryl monostearate and 1 oz. lecithin, 
and a cream formed with approximately twice the volume of 
hot liquor.
 The cream was recombined with the majority of the 
liquor and the whole homogenised and cooled. 290 lb. milk 
was obtained with the appearance and proximate analysis of 
cow’s milk.
 “The invention is not restricted to the above described 
specifi c examples many variations thereof being possible 
without departing from the scope thereof.” Address: Old 
Trafford, Manchester, England.

1078. Sugimoto, H.; Van Buren, J.P. 1970. Removal 
of oligosaccharides from soy milk by an enzyme from 
Aspergillus saitoi. J. of Food Science 35(5):655-60. Sept/
Oct. [32 ref]
• Summary: A partially purifi ed preparation with alpha-
galactosidase and invertase but free from protease was 
obtained from commercial Aspergillus satoi by simple 
molecular sieving. Address: New York State Agric. Exp. 
Station, Cornell Univ., Geneva, New York.

1079. Wang, Hwa L.; Hesseltine, C.W. 1970. Multiple forms 
of Rhizopus oligosporus protease. Archives of Biochemistry 
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and Biophysics 140(2):459-63. Oct. [5 ref]
• Summary: “Extracellular proteases of Rhizopus 
oligosporus have been purifi ed and separated into 
fi ve active fractions (A-E) by ammonium sulfate 
fractionation, gel fi ltration, or diethylaminoethyl 
cellulose chromatography. All fractions showed 
single bands on acrylamide gel electrophoresis.” 
Address: Northern Regional Research Lab., 
Peoria, Illinois.

1080. Yamashita, Michiko; Arai, S.; Matsuyama, 
J.; Kato, H.; Fujimaki, M. 1970. Enzymatic 
modifi cation of proteins in foodstuffs. IV. Bitter 
dipeptides as plastein-building blocks debittering 
of peptic proteolyzate with -chymotrypsin. 
Agricultural and Biological Chemistry 
34(10):1492-1500. Oct. [8 ref]
• Summary: “A bitter proteolyzate obtained 
by incubating soy protein with pepsin under 
the conventional condition contained 80.0 
micromole % glycyl-L-leucine (Gly-Leu) and 
64.7 micromole L-leucyl-L-phenylalanine 
(Leu-Phe). On treating the bitter proteolyzate 
with alpha-chymotrypsin under the condition 
for plastein synthesis, the resulting product 
showed no bitterness and contained neither Gly-
Leu nor Leu-Phe. Both Gly-Leu and Leu-Phe 
were insusceptible to the alpha-chymotryptic 
hydrolysis under this reaction condition. When the peptic 
proteolyzate to which either Gly-Leu or Leu-Phe was added 
(fi nal content: 500 micromole % each) was submitted to the 
plastein reaction, Gly-Leu and Leu-Phe disappeared within 
12 hr and 4 hr, respectively, in spite of their insusceptibility 
to the alpha-chymotryptic hydrolysis.” Address: Dep. of 
Agricultural Chemistry, Tokyo Univ.

1081. Dimler, R.J. 1970. Soy food opportunities through 
research. Soybean Digest. Nov. p. 17-23. [13 ref]
• Summary:  Contents: Introduction. Research on edible oil. 
The use of plant proteins for food. Comparative cost of food 
proteins. Alternative plant protein sources. Food uses of soy 
protein (soy fl our or grits, concentrates, and isolates). Full-
fat soy fl our. Cereal-soy combinations (e.g., CSM, which “is 
intended primarily to be a food supplement for children”). 
The market in Oriental foods [tofu, miso, soy sauce]. 
Conclusion.
 Photos show: (1) A small portrait photo shows R.J. 
Dimler. (2) Foods containing full-fat soy fl our: soy milk, 
chapatis, soy cookies, and CSM. (3) Meatloaf, without and 
with soy protein. (4) Peruvian children sitting in the rubble 
of the earthquake on 31 May 1970 that killed 66,000 people. 
“Fifty tons of high-protein food (TVP) were recently shipped 
by CROP, the community hunger appeal of Church World 
Service to earthquake victims.”

 Tables show: (1) Flavor score improvement of soybean 
oil with new copper catalyst (plus linolenic acid content). 
(2) Comparison of fl avor scores of copper-reduced (+ no 
linolenic acid) soybean oil with cottonseed oil. (3) Effi ciency 
of land use. Soybeans (yield: 24 bushels/acre) can produce 
500 lb of protein per acre, compared with 320 lb for corn, 
180 lb for wheat, 100 lb for milk, and 60 lb for beef. (4) 
Comparative prices of edible protein products: Beef costs 
$2.55 per pound of protein, whole milk solids $1.00, isolated 
soy protein $0.40, and 50% soy fl our $0.14. (5) Costs and 
production estimates of soy proteins: Flours and grits, 40-
50% protein, costs 6.5 to 7¢ per pound, 105-110 million lb 
produced in 1967. Concentrates, 70% protein, costs 18¢ per 
pound, 17-30 million lb produced in 1967. Isolates, 90-95% 
protein, costs 35-39¢ per pound, 22-35 million lb produced 
in 1967. (6) Food uses of soy protein: Whipping agents in 
confections and dessert mixes, infant foods, breakfast foods, 
bakery products, beverages, meat products, simulated meats, 
fl avoring agents, dietary foods. (7) World protein defi cit, 
1970. Fish protein concentrate: 3.0 million tons = 240 
million bushels of soybeans. Dry beans and peas: 6.7 million 
tons = 160 million bushels of soybeans.
 Pie charts show: (1) Disposition of U.S. soybean oil 
(1969, forecast): Shortening 30%, margarine 19%, cooking 
and salad oil (29%), exports (16%), nonfood use (6%). Total: 
7.7 billion lb.
 (2) Disposition of U.S. soybean meal (1968-68): 
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Domestic feed use (76%), exports (21%), nonfeed use 
(3%). Total: 14.3 million tons. Address: Director, Northern 
Regional Research Lab., Peoria, Illinois.

1082. Gerhardt, U. 1970. Sojaeiweiss: Hochwertiges Eiweiss 
fuer Nahrungsmittelzwecke aus der Sojabohne [Soybean 
protein: Valuable food protein from soybeans]. Gordian 
(Hamburg) 70(11):460, 463-64. Nov.; 70(12):494, 497-99. 
Dec. [22 ref. Ger; eng]
• Summary: Discusses the properties and potential 
applications of various commercial soy protein products. 
When soybeans are cleaned, crushed, dehulled, tempered 
and rolled they yield full-fat soy fl akes (vollfette Sojafl ocken) 
and hulls (Schalen). When the fl akes are extracted with 
solvent, steamed, toasted and cooled, they yield heat-
treated soy fl our (erhitztes Sojamehl), defatted soy fl akes 
(entfettete Sojafl ocken), crude lecithin (Rohlecithin), and 
soy oil. The defatted fl akes can then be processed to yield 
textured soy protein (strukturiertes Sojaeiweiss), soy 
protein hydrolysate (Sojaeiweiss-hydrolysat), isolated soy 
protein (isoliertes Sojaeiweiss), soy protein concentrate 
(Sojaeiweiss-konzentrat), soy fl our and soy grits, defatted 
(Sojamehl, Sojagries, entfettet), enzyme-active soy protein 
(enzymaktiviertes Sojaeiweiss).
 Note 1. This is the earliest German-language document 
seen (Nov. 2015) that uses the term Sojaeiweiss-konzentrat 
to refer to soy protein concentrate.
 Note 2. This is the earliest German-language document 
seen (June 2013) that mentions soy hulls, which it calls 
Schalen. Address: PhD, Biochemiker, Korntal [Germany].

1083. Kim, Z.U.; Cho, M.J. 1970. [Studies on the preparation 
of a weanling food from soybean. I. Conditions for the 
digestion of soybean protein by enzymes from Aspergillus]. 
J. of the Korean Agricultural Chemical Society 13(1):29-34. 
[Kor; eng]*
Address: College of Agriculture, Seoul National Univ., 
Suwon, South Korea.

1084. Kwok, C.K. 1970. Effect of heat treatment on the 
trypsin inhibitor and urease activities of water extracts of 
soybean. MSc thesis, University of Illinois, Urbana, Illinois. 
*
Address: Univ. of Illinois, Urbana, Illinois.

1085. Murata, Kiku. 1970. Hakkô daizu, tenpei (Tempeh) 
no eiyô-ka ni kansuru kenkyû (Sosetsu) [Studies on 
the nutritional value of tempeh (general remarks and 
introduction)]. Osaka Shiritsu Daigaku Kaseigakubu Kiyo 
(Bulletin of the Faculty of Home Economics, Osaka City 
University) 18:19-33. [30 ref. Jap; eng]
• Summary: “After investigation of the nutritional value 
of tempeh, including antioxidative and antihemolytic 
activities of tempeh, for several years, the following results 

were obtained: 1. Lipid of the tempeh powder is stable, 
while that of the unfermented soybean powder is labile to 
oxidation during storage. 2. It was found that isofl avones, 
especially Factor 2 (6-7-4’-trihydroxyisofl avone), which 
was liberated with Beta-glucosidase during fermentation 
with Rhizopus, was one of the antioxidants in tempeh. 3. 
The isolated or chemically synthesized crystalline Factor 
2 was active in preventing hemolysis of the red blood cells 
of the vitamin E defi cient rats in vitro but not in in vivo 
tests. 4. Protein Effi ciency Ratio (PER) of tempeh and of 
unfermented soybeans (fresh or stored) were not signifi cantly 
different. However, hemolysis percentages of blood of rats 
fed stored tempeh were less than 20%, while those of rats 
fed stored unfermented soybeans were 100% throughout the 
experimental period after 2 weeks. The serum tocopherol of 
the tempeh group was higher than that of the unfermented 
soybean group. 5. Most of the B vitamins except thiamine 
in tempeh were increased to 4-8 times as much as those 
of unfermented soybeans during fermentation. 6. It was 
observed that supplementation of methionine (1.09%), lysine 
(0.34%), and threonine (0.24% in protein level) improved 
PER as well as that of tempeh 7: whole egg 3 in protein 
level.” Address: Osaka.

1086. Ramakrishnan, C.V. 1970. Laboratory studies on the 
fermentative production of microbial lipases that are useful 
in converting vegetable oils to products of higher value, as 
a basis for increasing the utilization of soyabean and linseed 
oils: Studies on bacterial lipase and protease. Baroda, India: 
University of Baroda. 68 p. Terminal report of PL-480 
Project FG-In-240. Sponsored by USDA. [77 ref. Eng]
• Summary: Duration of project: 1 June 1965 to 24 March 
1970. The bacterium Pseudomonas aeruginosa produces 
extracellular lipase, which when purifi ed resembles 
pancreatic lipase. This lipase does not have substrate 
specifi city. Address: Dep. of Biochemistry, Faculty of 
Science, M.S. Univ. of Baroda, Baroda-2, India.

1087. Webster, John. 1970. Introduction to fungi. Cambridge, 
London, New York, Melbourne: Cambridge University Press. 
viii + 424 p. Illust. Index. 23 cm. [974* ref]
• Summary: This book offers a good introduction to 
mycology and to the taxonomy / classifi cation of fungi–with 
many excellent, original illustrations. The classifi cation of 
the genus Rhizopus, the molds used to make tempeh are as 
follows: Division: Eumycota. Subdivision: Zygomycotina 
(which reproduce asexually by non-motile spores contained 
in sporangia). Class: Zygomycetes. Order: Mucorales (which 
reproduce asexually my non-motile spores contained in 
globose sporangia borne at the tip of a sporangiophore, 
carried passively by wind, rain splash, insects, or other 
animals. Sexual reproduction is by conjugation to form a 
zygospore). Family: Mucoraceae: Rhizopus and its species 
are discussed on pages 108, 110-11, 114-15, and 119-23. Yet 
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tempeh is not mentioned.
Aspergillus oryzae is discussed on pages 203-04; it is 

used in the manufacture of diastase. Miso and shoyu are not 
mentioned. Aspergillus tamarii is discussed on pages 158-
59. Yet tamari soy sauce is not mentioned. Address: Prof. of 
Biological Sciences, Univ. of Exeter [England].

1088. Dimler, R.J. 1971. ED technology applied to 
commercial soy beverage. Notes from the Director of the 
Northern Division No. 1013. p. 1. Jan. 8.
• Summary: In Feb. 1969 Mr. J.E. Minesinger (chemist) and 
D.J. Keeler (manager) of Loma Linda Foods (Mt. Vernon, 
Ohio) visited the NRRC and learned about their process to 
inhibit the development of rancid fl avors and odors in full-
fat soy fl our. Loma Linda adopted their process to inactivate 
lipoxygenase and now reports obtaining a highly signifi cant 
improvement in the fl avor of its soy beverage products.
 “After receiving a sample of our new soy beverage, Mr. 
Minesinger came on Dec. 9 to discuss with Mr. Mustakas 
(ED = Engineering & Development) our research in more 
detail. Loma Linda is marketing ‘Soyagen,’ a spray-dried 
formulated soy milk powder selling at about $1.00 a pound. 
Each pound of water dilutes with water to make about 1 
gallon of beverage. This new product is highly nutritious 
and is also available with a carob (chocolate-like) fl avoring. 
Mr. Minesinger commented specifi cally about using our 
process to inactivate lipoxygenase to improve fl avor quality.” 
Address: Director.

1089. Robinson, W.B.; Bourne, M.S.; Steinkraus, K.H. 1971. 
Development of soy-based foods of high nutritive value 
for use in the Philippines. National Technical Information 
Service. U.S. Department of Commerce. PB-213-758. iv 
+ 100 p. Jan. 31. 28 cm. (Washington, DC). Agency for 
International Development, Contract AID/csd-1815. [29 ref]
• Summary: Contents: Introduction. Results in the 
Philippines: Personnel, the Food Science pilot plant, 
laboratory studies on soy milk, pilot plant studies on soy 
milk production, acceptability of soy milks produced in the 
pilot plant, effect of alkali soaks and alkali addition on fl avor 
acceptability of soy milks, variety trial, tests on soy milk 
by commercial fi rms, storage stability of soy milk, other 
soybean products, quick-cooking mungo beans, coconut 
milk beverages, coconut protein studies, concentrated 
coconut water, the future of soymilk research at Los Baños, 
extension activities. Engineering studies: Grinding, liquid-
solids separation, spray drying, concentration of soy milk. 
Nutritional studies: Complementary and/or supplementary 
effect of various food proteins, effect of soaking soybeans 
in NaOH [sodium hydroxide] solutions on fl avor and 
nutritional value, fl avor and nutritional attributes of 
roasted soybeans, utilization of the residue from soy milk 
manufacture, nutritional value of several soybean varieties. 
Chemical and physical investigations: Identifi cation of 

a volatile component in soybeans that contributes to the 
raw bean fl avor, effect of processing methods on off-
fl avors of soybean milk. Volatile fl avor components of 
coconut meat, effect of physical and chemical processing 
factors on the redispersibility of dried soy milk proteins, 
evaluation of monosaccharides, disaccharides, and corn 
syrups as dispersants for heat-processed dried soy milk 
proteins, removal of oligosaccharides from soy milk by an 
enzyme from Aspergillus Saitoi, an enzymatic process for 
a nutritional beverage based on soybean protein and lemon 
juice. Address: Dep. of Food Science and Technology, New 
York State Agric. Exp. Station, Geneva, New York.

1090. Bookwalter, G.N.; Mustakas, G.C.; Kwolek, W.F.; 
McGhee, J.E.; Albrecht, W.J. 1971. Full-fat soy fl our 
extrusion cooked: Properties and food uses. J. of Food 
Science 36(1):5-9. Jan/Feb. [18 ref]
• Summary: Full-fat soy fl ours prepared by the extrusion 
process are shown to have good nutritive value, fl avor, and 
stability. “The dry, dehulled soybeans are treated in a steam-
jacketed conveyor for 6-8 minutes to a fi nal temperature 
of 218-220ºF to inactivate lipoxygenase (Mustakas et al., 
1969).” Address: Northern Regional Research Lab., Peoria, 
Illinois 61604.

1091. Catsimpoolas, N.; Funk, S.K.; Wang, J.; Kenney, J. 
1971. Isoelectric fractionation and some properties of a 
protease from soyabean seeds. J. of the Science of Food and 
Agriculture (London) 22(2):79-82. Feb. [18 ref]
• Summary: Although the presence of proteolytic enzymes in 
soyabean seeds has been described (Laufer et al. 1944; Ofelt 
et al. 1955) their systematic purifi cation and characterization 
have only recently been attempted (Weil et al. 1966; Pinsky 
& Grossman 1969).
 “A protease capable of hydrolysing benzoyl DL-
arginine p-nitroanilide (BAPA), and L-amino acid beta-
naphthylamide derivatives, was purifi ed by isoelectric 
focusing in the region pH 3-6, from dormant and 6-day 
germinated soyabean seeds.” Address: Lab. of Protein 
Chemistry, Central Soya Research Center, Chicago, Illinois 
60639.

1092. Food Processing (Chicago). 1971. Aerate, stabilize 
many new food products: Versatile vegetable proteins. 32:34-
35. Feb.
• Summary: Discusses the many uses of whipping agents, 
as in baked foods and confections. Products include G-400H 
and G400V, and the new D-100 series. Four photos show 
use of the whipping agents. Contact Gunther Products, a 
division of A.E. Staley Manufacturing Co., 701 W. Sixth St., 
Galesburg, Illinois.

1093. Angeles, Antonieta Gaddi; Marth, E.H. 1971. Growth 
and activity of lactic acid bacteria in soymilk. I. Growth 
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and acid production. II. Treatment of soymilk and culture 
activity. III. Lipolytic activity. IV. Proteolytic activity. J. of 
Milk and Food Technology 34(1):30-36. Jan.; 34(2):63-68. 
Feb.; 34(2):69-73; Feb.; 34(3):124-28. March. [85 ref]
• Summary: Part I. Thirteen species of lactic acid bacteria 
from various genera (Lactobacillus, Streptococcus, 
Leuconostoc, Pediococcus) were grown on soymilk. 
Substantial formation of acid was limited to those bacteria 
able to utilize the sugars in soymilk. Addition of whey 
powder, glucose, or lactose to soymilk enhanced acid 
production by 5 species whereas addition of sucrose was 
without benefi t. The presence of 0.23-0.25% titratable acid, 
corresponding to a pH of 5.7, caused coagulation of the 
sterilized soymilk.
 Part II. Unheated soymilk served as the best substrate for 
most cultures. Extended heating of soymilk at 60ºC reduced 
its ability as a substrate for acid development by lactic acid 
bacteria. Acid formation was minimal with heat treatment at 
80ºC for 1-60 minutes.
 Part III. “Degradation of lipids is considered to be 
responsible, in part, for development of fl avor in certain 
fermented foods such as cheese.” The authors list 10 lactic 
acid bacteria which were able to hydrolyze tributyrin and 
triolein but not soybean oil.
 Note: Soymilk is spelled as one word throughout these 
3 articles. Address: Dep. of Food Science and The Food 
Research Inst., Univ. of Wisconsin.

1094. Fujimaki, Masao; Kato, H.; Arai, S.; Yamashita, 
M. 1971. Application of microbial proteases to soybean 
and other materials to improve acceptability, especially 
through the formation of plastein. J. of Applied Bacteriology 
34(1):119-31. March. [26 ref]
• Summary: The authors attempted to remove the bitter taste 
and beany fl avor of soybeans by liberation of bound odorants 
by proteolytic enzymes (especially microbial proteases, i.e. 
hydrolysis with endo-peptidase), and by using the plastein 
reaction. Address: Dep. of Agricultural Chemistry, Univ. of 
Tokyo, Tokyo, Japan.

1095. Gunther, Robert C. 1971. Re: Technical data sheets 
on Gunther vegetable proteins. Letter to readers of Food 
Processing magazine who requested information, Feb. issue. 
1 p. Typed, with signature on letterhead.

• Summary:  Contains three technical bulletins (for 
Gunther’s D-100 Whipping Agents, Soy Albumen, and 
G-400H and G-400V Whipping Agents) and three formulas 
for using G-400V. Address: Manager, Technical Sales 
and Service, Gunther Products, a Div. of A.E. Staley 
Manufacturing Company, 701 West Sixth St., Galesburg, 
Illinois 61401. Phone: 309/342-0119.

1096. Fujimaki, Masao; Kato, H.; Arai, S.; Yamashita, M. 
Assignors to the USA as represented by the Secretary of 
Agriculture. 1971. Enzymatic improvement of soybean 
fl avor and stability. U.S. Patent 3,585,047. June 15. 3 p. 
Application fi led 30 Oct. 1968. [1 ref]
• Summary: The bitter and beany (astringent) fl avors 
of soybean curd [tofu] or defatted soybean fl our can be 
greatly reduced by applying a proteolytic enzyme. For 
example, suspend 10 gm of soybean curd in 1,000 ml of 
dilute hydrochloric acid (HCl) (pH2.8) and allow it to be 
digested at 50ºC with 0.1 gm of commercially obtained 
aspergillopeptidase-A (Molsin, made by Seishin Seiyaku 
Co. of Japan), produced by Aspergillus saitoi. After 2 hours, 
stop the digestion by neutralization with sodium hydroxide 
(NaOH), obtain a precipitate by fi ltration or centrifugation, 
and treat it with 10 times its weight of 50% ethanol to 
remove the liberated beany and astringent fl avors. Remove 
the wash liquid by fi ltration and lyophilize the treated curd. 
Address: Tokyo, Japan.

1097. Nasuno, Seiichi; Nakadai, Tadanobu. 1971. Formation 
of glutamic acid from defatted soybeans by Aspergillus 
oryzae 460. Hakko Kogaku Zasshi (J. of Fermentation 
Technology) 49(6):544-51. June. [25 ref. Eng]
• Summary: Aspergillus oryzae 460, a strain which was 
isolated from air, liberates twice as much glutamic acid 
from defatted soybeans as did ordinary shoyu molds. This 
strain never produced afl atoxins on two different special 
media for afl atoxin production. Amino peptidase activity was 
found to have a signifi cant correlation with the formation 
of glutamic acid by the isolated strain and related strains 
of Aspergillus species. A mutant exhibiting about twice as 
much aminopeptidase activity as that of the parent strain was 
obtained by UV (ultraviolet) irradiation. Address: Noda Inst. 
for Scientifi c Research, Noda-shi, Japan.
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1098. Buttery, B.R.; Buzzell, R.I. 1971. Properties and 
inheritance of urease isoenzymes in soybean seeds. 
Canadian J. of Botany 49(7):1101-05. July. [23 ref]
• Summary: Takeuchi (1909) was the fi rst to observe urease 
activity in seeds of the soybean. “Soybean urease has been 
of practical use in estimating urea (Van Slyke and Cullen 
1914), and for producing ammonia from urine (Takeuchi 
1911). It is, also, of some importance in ruminant nutrition 
and may be of value as an indicator of the effectiveness of 
heat treatment of soybean feed.” Address: Canada Dep. of 
Agriculture, Research Station, Harrow, Ontario, Canada.

1099. Miles Laboratories Inc., Marschall Div. 1971. The 
automatic enzyme (Ad). Cereal Science Today 16(8):237. 
Aug.
• Summary: “Our fungal protease relaxes dough. Makes 
it more machineable. Reduces a baker’s mixing time by as 
much as 1/3. A unique enzyme, it shuts itself down when the 
job is done.” This is just one of hundreds of enzymes and 
additives that Marschall manufactures for the food industry. 
For more information contact: “The Takamine enzyme 
people.” Address: Elkhart, Indiana 46514. Phone: (219) 264-
8716.

1100. Jose, Hirokazu; Sugimori, Tsunetake. 1971. [Studies 
on halotolerant lactic acid bacteria relating to soy sauce 
brewing. III. Halotolerant effect of L-proline on several 
enzymes of Tetracoccus No. 100]. Hakko Kogaku Zasshi (J. 
of Fermentation Technology) 49(10):861-69. Oct. [18 ref. 
Jap; eng]
• Summary: “The characteristic effect of L-proline on the 
halotolerance of Tetracoccus No. 100, reported in a previous 
paper, was further studied with several enzymes. The results 
presented in this paper are as follows:
 “1. Among the stereoisomers and analogs of proline, 
such as L-proline, D-proline, hydroxy-L-proline, pyrrole, 
pyrrolidine, and L-pyroglutamic acid, L-proline was the sole 
compound facilitating the halotolerance of Tetracoccus No. 
100.
 “2. The activity of FDP-aldolase (fructose-1, 
6-diphosphate-aldolase), depressed by a high concentration 
of NaC1, was partly recovered by the addition of L-proline.
 “3. Regardless of the salt concentration, L-proline 
showed no effect on the action of NAD-linked lactic 
dehydrogenase and fl avin-linked lactic dehydrogenase, both 
enzymes being salt sensitive.
 “4. The specifi c activity of NAD-linked lactic 
dehydrogenase from cells grown on L-proline-enriched 
hypertonic saline medium was several times higher than that 
of normally grown cells. This fact strongly suggests that 
L-proline is concerned in the formation of this enzyme.
 “5. The catalase activity of Tetracoccus No. 100 was 
partly inhibited by salt concentrations above 10 per cent, 
and was completely recovered by the addition of 10 mM 

L-proline.” Address: Kyoto Research Laboratories, Marukin 
Shoyu Co., Ltd., Uji, Kyoto, Japan.

1101. Sugimoto, H.; Van Buren, J.P.; Robinson, W.B. 1971. 
An enzymatic process for a protein-containing beverage 
based on soybean protein and lemon juice. J. of Food 
Science 36(5):729-31. Sept/Oct. [25 ref]
• Summary: Cooked suspensions of isolated soy protein 
were mixed with a small amount of acid protease preparation 
from Trametes sanguines. Address: New York State Agric. 
Exp. Station, Cornell Univ., Geneva, New York 14456. 
Sugimoto is presently with Kikkoman, at Noda, Japan.

1102. Yoshimoto, Tadashi; Fukumoto, Juichiro; Tsuru, 
Daisuke. 1971. Studies on bacterial proteases: Some 
enzymatic and physicochemical properties of the alkaline 
protease from Bacillus natto. International J. of Protein 
Research 3(5):285-95. [28 ref. Eng]
• Summary: Various strains of Bacillus natto are known 
to produce proteolytic enzymes that have generally been 
classifi ed into two groups: neutral and alkaline proteases.
 An alkaline protease of the bacterium Bacillus natto 
strain Ns was purifi ed and crystallized from aqueous 
solution. “The enzyme was most active at pH values between 
10.3 and 10.8 toward casein substrate and completely 
inactivated by incubation with DFP... The fact that most 
strains of Bacillus natto so far investigated by us have also 
produced this type of protease suggests that Bacillus natto 
mainly secretes the alkaline protease belonging to the group 
of subtilisin type Carlsberg.” Address: Faculty of Science, 
Osaka City Univ., Sumiyoshi-ku, Osaka, Japan.

1103. Teeguarden, Iona. 1971. Freedom through cooking: 
The macrobiotic way. Order of the Universe Publications, 
P.O. Box 203, Prudential Center Station, Boston, MA 02199. 
128 p. Illust. by Mary Purcell.
• Summary: Soy beans: These are the most yin of the 
commonly eaten beans, and it’s suggested that they be 
used only occasionally... It’s good to add a yang vegetable, 
sauteed, such as carrot or, better still, burdock or jinenjo. Soy 
beans are frequently utilized in the form of miso, which is 
delightful in soups (see p. 43). In this form we derive all the 
nutritional benefi ts of soy beans, and yet the preparation is 
yang and very energy-giving (p. 40).
 Discusses miso soup and also contains a recipe for 
Miso-Tahini Spread (for sandwiches).
 Ad in East West Journal. 1971, Vol. 1, No. 16. p. 8. It 
will be published on Nov. 15, 1971. Price: $2.15. Written 
through Iona Teeguarden.
 Miso “soup is excellent for people who are trying to 
regain mental and physical health. Miso (soybean puree aged 
a minimum of three years with salt) is an excellent source of 
high-quality protein; it also contains many minerals and is a 
great aid in digestion because of the enzymes it contains. In 
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my own home, I usually serve it once a day, in the morning. 
It’s a marvelous replacement for coffee, and gives greater 
and more lasting energy!”

1104. Mustakas, G.C. 1971. Full-fat and defatted soy fl ours 
for human nutrition. J. of the American Oil Chemists’ Society 
48(12):815-19. Dec. [14 ref]
• Summary: New simple production methods are described: 
an extrusion process for urban communities and a simple 
hand process for use in villages. Heat treatment as a critical 
factor in nutritional value is reported. “Lipoxygenase 
inactivation before toasting treatment is important to obtain 
a stable, high fat product.” Address: Northern Regional 
Research Lab., Peoria, Illinois.

1105. Park, K.I.; Sung, H.S. 1971. [Studies on the chung-
kook-jang fermentation. I. Isolation and identifi cation of the 
bacteria and selection of the best strains for chung-kook-
jang]. Korean J. of Microbiology (Misaengmul Hakhoe Chi) 
9:74-85. [Kor; eng]*
• Summary: A total of 65 strains of bacteria were isolated 
from natural chung-kook-jang, Korean-style natto, in an 
incubator at 37ºC; 37 strains were from sample K incubated 
enclosed in rice straw and 28 strains were from sample 
S from steamed soy beans only. In the fi rst screening, 15 
strains were selected for their superior protease activities; 
8 strains from K and 7 strains from S. In the 2nd screening, 
conducted by taste panel tests from the fi rst screening, No. 
K-27 and S-16 were selected as the best for chung kook jang. 
These two strains were classifi ed and identifi ed as a variation 
of Bacillus subtilis by Bergey’s manual.
 Note: This is the earliest document seen (May 2021) that 
mentions Korean-style natto, which it calls “chung-kook-
jang” (in the English abstract). Address: National Industrial 
Research Institute, Korea.

1106. Ikenaka, Tokuji; Koide, T.; Odani, S. 1971. Structure 
and chemical modifi cation of the Kunitz soybean trypsin 
inhibitor. In: H. Fritz and H. Tschesche, eds. 1971. 
Proceedings of the 1st International Research Conference on 
Proteinase Inhibitors. Berlin: Walter de Gruyter. ix + 304 p. 
See p. 108-16. Conference held 4-6 Nov. 1970 in Munich. 
[18 ref]
• Summary: The fi rst details of the primary structures of the 
plant proteinase inhibitors started to appear in 1971 with 
the sequences of the lima bean inhibitor and the soybean 
(Kunitz) inhibitor. Address: Dep. of Chemistry, Osaka Univ. 
College of Science, Toyonaka [Japan].

1107. Ney, K.H. 1971. Voraussage der Bitterkeit von 
Peptiden aus deren Aminosaeurezusammensetzung 
[Predicting the bitterness of peptides based on their 
amino acid composition]. Zeitschrift fuer Lebensmittel-
Untersuchung und -Forschung 147(2):64-68. [13 ref. Ger]

• Summary: The authors present a method they developed 
for predicting the bitterness of peptides based on their amino 
acid composition. A numerical value calculated from the 
solubility data of the individual amino acids indicates the 
bitter taste. Address: Unilever Forschungsgesellschaft mbH 
D-2000 Hamburg 50, Begringstr. 154.

1108. Watanabe, Tokuji; Ebine, Hideo; Ohta, Teruo. eds. 
1971. Nattô [Natto]. In: Tokuji Watanabe, H. Ebine and T. 
Ohta, eds. 1971. Daizu Shokuhin [Soyfoods]. Tokyo: Korin 
Shoin. 271 p. See p. 123-38. [Jap; eng+]
• Summary: Continued. 8.1.8 Natto-related products: (a) 
Dried natto: Natto is either soaked in strong saltwater, or 
sprinkled with table salt and left for 15-20 hours, at which 
time it is spread out thinly in a container and sun-dried. 
If mechanical heat drying is to be used, a moisture-tight 
container through which dry air with less than 20% moisture 
and approximately 40ºC is circulated until the moisture in the 
natto reaches 8% or less. If the drying temperature exceeds 
60ºC, fl avor and coloration are affected unfavorably.
 (b) Natto hishio: Rice koji and table salt are added to 
natto and weighted for 2-3 weeks until ripened. Kombu, 
ginger, dried daikon, and salt-pickled vegetables are 
sometimes also added. The usual ratio of natto to rice koji to 
salt is about 5:4:1.
 (c) UNICEF Powder: The Japanese Ministry of 
Agriculture and Forestry’s Food Research Center under 
request from UNICEF for 3 years starting from 1959 co-
operated in research to develop a dried powder form of natto. 
It is a “predigested” high soy protein powder in which the 
soybean structure has been softened by a short fermentation 
by natto bacteria.
 The product process is the same as for natto, except 
that its fermentation is cut short at 6-8 hours, it is then 
press-ground to noodle shape, the moisture level is reduced 
to 4% or less at a reduced atmosphere of 30mmHg or less, 
and fi nally ground fi nely in impact-type mills. The resultant 
product is a powder of light yellow color and comparatively 
low moisture sensitivity, it has no soybean smell but rather a 
light fragrance and delicate fl avor, and has a relatively great 
storability. Table 8.9 compares the composition of UNICEF 
Powder and cooked soybeans. A biscuit containing UNICEF 
Powder was production- and taste-tested, with the result 
reportedly being that the failure rate was high for biscuits 
containing 30% or more of the powder, and that the taste was 
acceptable up to about 15%. A trial of these 15% UNICEF 
Powder biscuits was then run on school children to ascertain 
their taste acceptability over a 30 day period and it was 
found to be liked by all, regardless of grade level or sex.
 Moreover, Kosuge (?), et al. succeeded in isolating 
a compound called tetramethylpyradine from natto, a 
compound with a strong ability for sublimation and whose 
smell at certain strengths greatly resembled that of natto; 
it is supposed that it is one component of the natto’s 
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fragrance. An illustration shows the chemical structure of 
tetramethylpyradine.
 (b) Natto’s sticky fi laments: Natto’s sticky fi laments are 
living compounds made by the action of natto bacteria on 
the components of the soybean, mixtures of glutamic acid 
polypeptides and furakuton (?) of layered furakutosu (?). 
While the comparative amounts may fl uctuate, the former 
is said to comprise 60-80% of the whole, strong fi lament 
formation being accounted for by the polypeptides and 
furakutau (?) contributing towards a normalized level of 
stickiness. In investigating these glutamic acid polypeptides, 
the surface of the natto was rinsed with approximately its 
volume of water, the resulting dilute fl uid was then separated 
in a centrifuge, the lighter upper liquid of which was further 
passed into a cellophane membrane, and fi nally dropped into 
methanol, forming sticky particles whose molecular weight 
was approximately 15,000; Thus, it is estimated that these 
are clusters of some 100 molecules of glutamic acid.
 It has been shown experimentally that these sticky 
fi laments are made by natto bacteria working on L-glutamic 
acid. The glutamic acid that composes these sticky fi laments 
includes D-shape glutamic acid, which comprises anywhere 
from 20-80% of it. The sticky fi laments make up about 
2% of the natto on a dry-weight basis, and at their most 
stable level have a pH of 7.2 to 7.4, though the stickiness 
becomes weaker at a greater alkalinity or acidity. For 
example, on fl avoring natto for the eating, the addition of 
table salt, rather than of shoyu, will produce more fi laments. 
The greatest reason for natto whose fi lament formation is 
weak is contamination by unwanted bacteria or by a natto 
bacteriophage, etc.
 (c) Natto enzymes: Within each 1 gm of natto there 
are approximately 10 million natto bacteria which produce 
large amounts of enzymes. Of each type of enzyme, the 
strongest are those enzymes for breaking down proteins, and 
in particular, alkaline proteinase as has been crystallized by 
Mitake, et al. This crystalline proteinase shows the highest 
level of activity at pH 8.2 and at 55ºC, and though it is 
stable at pH 5-8, if the temperature rises to 55ºC and above 
it becomes unstable, and it is destroyed when heated for 10 
minutes at 65ºC and above. Its digestive strength on casein 
is said to be stronger than that of commercial preparation 
pankureachin (?). Also, the action of such enzymes such as 
amylase, cellulase and lipase in natto are strong.
 (d) Natto’s nutritional and medicinal values: Natto 
enjoys the reputation of being high in nutritional value, 
perhaps the greatest reason given is that in a rice-centered 
diet like that of Japan, such soyfoods as natto are of great 
importance as protein sources. Though the main nutritional 
components are that of the soybean itself, as was previously 
stated in natto, the breakdown of the soybean structure 
and digestion of the protein are fairly accomplished, thus 
the digestibility is increased. According to the research of 
Hayashi et al., the digestion and absorption rate of white 

mice fed a diet of 68 parts white rice and 28 parts natto and 4 
parts inorganic salt was 93.2% broken down compositionally 
to 86.8% protein, 89.8% fat, and 97.4% sugars, much higher 
than for cooked soybeans. In vitamins, a notable increase of 
vitamin B-2 to a level 5-10 times that before fermentation 
or approximately 1 mg per 100 gm of natto is found. Also, 
30% of the vitamin B-1 inactivated during pressure cooking 
is reactivated during fermentation. Further, there is much 
discussion about the effects of the digestive enzymes stored 
in natto, however, we have not been able to locate any 
research as to whether these enzymes produce benevolent 
effects within the body. Although there is much tentative 
evidence and basic research to the effect that natto is helpful 
in the prevention and cure of such contagious diseases as 
dysentery and intestinal typhus, at present it is still uncertain 
among medical specialists whether natto can prevent food 
poisoning or intestinal ailments, or whether it is of value as a 
convalescent dietary food.
 Table 8.9 shows: Comparative composition of cooked 
soybean powder and UNICEF’s fermented soybean powder. 
Footnotes are given concerning: soluble nitrogen, total 
sugars, and total acids. Address: National Food Research 
Inst., Tokyo.

1109. Sherba, Samuel E. Assignor to Rohm and Haas 
Company (Philadelphia, Pennsylvania). 1972. Process for 
rendering innocuous fl atulence-producing saccharides. U.S. 
Patent 3,632,346. Jan. 4. 5 p. Application fi led 30 April 
1968. [6 ref]
• Summary: “This invention is directed to a process for 
rendering innocuous fl atulence-producing saccharides in 
foodstuffs by contacting such with an enzyme preparation 
capable of hydrolyzing the 1,6 linkages of stachyose in an 
amount and for a time which is effective to hydrolyze said 
fl atulence-producing saccharides.” This enzyme preparation 
is named Carbohydrase.
 Some typical fl atulence-producing saccharides 
include stachyose, raffi nose, melibiose, galactobiose, 
and manninotriose. The fl atulence-producing saccharides 
(oligosaccharides) in soybeans and soybean products are 
mainly stachyose and raffi nose. These two saccharides, 
like other fl atulence-producing saccharides, tend to remain 
unhydrolyzed in the upper intestine of human beings and 
animals. Thus, when the saccharide is fermented by bacteria 
in the lower bowel, it produces gas. Address: Willingboro, 
New Jersey.

1110. Dimler, R.J. 1972. Soy fl avors. Notes from the Director 
of the Northern Division No. 1052. p. 2. Jan. 7.
• Summary: “On December 14, Mr. A.C. Eldridge and 
Dr. W.J. Wolf (OC) exchanged ideas about the nature and 
origin of fl avors in soybean protein products with some 
research members of Archer Daniels Midland Company, 
Decatur, Illinois. The ADM group seems convinced that 
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many fl avors in soybean protein arise from enzymic and 
nonenzymic reactions during processing. Of course, a prime 
suspect is lipoxygenase acting on polyunsaturated fatty acids. 
Earlier Dr. D.B. Hand and coworkers at the New York State 
Agricultural Experiment Station in Geneva implicated this 
enzyme during their studies on soy milk. Additional enzymes 
may also be involved since conditions necessary to inactivate 
lipoxygenase almost invariably inactivate other enzymes 
as well. Consequently, correlation of fl avor score with 
inactivation of lipoxygenase does not prove that a cause-
and-effect relationship exists. The ADM group is still trying 
to fi nd a satisfactory group of terms to be used by their taste 
panel to describe the various fl avors noted in soy products 
particularly after cooking.” Address: Director [Northern 
Regional Research Lab., Peoria, Illinois].

1111. Demel, R.A.; Bruckdorfer, K.R.; Deenen, L.L.M. van. 
1972. Structural requirements of sterols for the interaction 
with lecithin at the air-water interface. Biochimica et 
Biophysica Acta 255(1):311-20. Jan. 17. [36 ref]
• Summary: Cholesterol is the main sterol of animal 
organisms. When phospholipids which contain erucic or 
elaidic acid or their elongated derivatives are incorporated 
into cell membranes, their permeability or enzyme binding 
sites may be changed suffi ciently to allow triglycerides 
to accumulate in the heart tissue. Address: Lab. of 
Biochemistry, State Univ. of Utrecht, Vondellaan 26, Utrecht, 
The Netherlands.

1112. Takeuchi, Tokuo; Hosokawa, N.; Yoshida, M. 1972. 
[Studies on the characteristics of proteolysate in soybean 
miso manufactured with enzyme preparation]. Hakko Kogaku 
Zasshi (J. of Fermentation Technology) 50(1):21-29. Jan. [44 
ref. Jap; eng]
• Summary: “The characteristics of proteolysate in (1) 
enzyme miso (E.M.) manufactured with only the protease 
preparation, Biosaime A, prepared from Aspergillus oryzae 
and (2) ordinary miso (O.M.) prepared by the usual method 
using koji were compared. Both E.M. and O.M. miso were 
manufactured with the same procedure except koji in O.M. 
was replaced with Biosaime A in E.M.
 “1. Liberated amino acid patterns in the defatted 
soybean fl our with Biosaime A were virtually similar to that 
of free amino acid in E.M.
 “2. Free, bound and whole amino acid patterns of 
E.M. were not markedly different from that of O.M. This 
seems to indicate that the main effect of Biosaime A closely 
resembles the proteolytic action of koji. However, in the 
E.M., pyroglutamic acid and free arginine content were 
greater, on the contrary, aspartic acid and glutamic acid were 
less than those of O.M. It was suggested from the above 
results that Biosaime A is defi cient in some enzymes, such as 
glutaminase and asparaginase.
 “3. Distributive patterns of peptides and their bound 

amino acid composition were fairly similar in the three types 
of miso, i.e., O.M., E.M. and half koji miso, examined. 
These results infer that the greater part of peptides originated 
from soybean protein and not from enzyme protein or 
microorganisms. Peptide content in miso were 25-29% 
(calculated as amino acid) to whole amino acid, 20.6 to 
24.2% (as nitrogen) to the total nitrogen and 30-34% (as 
nitrogen) to water soluble nitrogen, respectively.
 “4. Forms of glutamate in O.M. and E.M. miso were as 
follows: insoluble type 16-17 and 18%; bound type about 
40 and 36.5%; free type 36-38 and 29.1%; and pyroglutamic 
acid 4-7 and 16.3% respectively.
 “5. During the process miso-making, loss of amino acids 
was observed. The degree of loss, in order of magnitude was 
whole koji > half koji > E.M.” Address: Food Research Inst., 
Aichi prefecture, Nishi-ku, Nagoya, Japan.

1113. Harper, J.E.; Hageman, R.H. 1972. Canopy and 
seasonal profi les of nitrate reductase in soybeans (Glycine 
max. L. Merr.). Plant Physiology 49(2):146-54. Feb. [11 ref]
• Summary: The soybeans were grown in both fi eld plots 
and in outdoor hydroponic gravel culture.
 “Nitrogen fi xation is normally initiated in soybeans 20 
to 30 days after planting.”
 “Nitrate reductase activity per gram fresh weight per 
hour was highest in the uppermost leaf just prior to full 
expansion and declined with leaf positions lower in the 
canopy. Total nitrate reductase activity per leaf was also 
highest in the uppermost fully expanded leaf during early 
growth stages. Maximum total activity shifted to leaf 
positions lower in the plant canopy with later growth stages.
 “Nitrate reductase activity of soybeans grown in 
hydroponic systems was signifi cantly higher than activity 
of adjacent soil grown plants at later growth stages, which 
suggested that under normal fi eld conditions the potential 
for nitrate utilization may not be realized.” Address: 1. Plant 
Science Research Div., ARS, USDA, Urbana, Illinois.

1114. Weissman, Gerard S. 1972. Infl uence of ammonium 
and nitrate nutrition on enzymatic activity in soybean and 
sunfl ower. Plant Physiology 49(2):138-41. Feb. [33 ref]
• Summary: “Under conditions of controlled pH, nitrate 
and ammonium are equally effective in supporting the 
growth of young soybean (Glycine max var. Bansei) and 
sunfl ower (Helianthus annuus L. var., Mammoth Russian) 
plans. Soybean contains an active nitrate reductase in roots 
and leaves, but the low specifi c activity of this enzyme in 
sunfl ower leaves indicates a dependency upon the roots for 
nitrate reduction. Suppression of nitrate reductase activity 
in sunfl ower leaves may be due to high concentrations 
of ammonia received from the roots...” Address: Dep. of 
Biology, Rutgers Univ., Camden, New Jersey 08102.

1115. Marsh, Walton H.; Fitzgerald, Patrick J. 1972. Assay 
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of nanogram levels of triglyceride lipase with a radioactive 
substrate. J. of Lipid Research 13:284-87. [19 ref]
• Summary: “A simple, sensitive procedure for the 
determination of lipase activity has been developed.” On 
page 285, left column, under “Preparation of buffer” we 
read: “1.0 ml of a 6% (w/v) water solution of purifi ed soya 
phosphatides (Alcolec granules, 95% purifi ed, American 
Lecithin Co., Woodside, New York).” Address: Dep. of 
Pathology, State Univ. of New York, Downstate Medical 
Center, Brooklyn, NY 11203.

1116. Nakano, Masahiro. 1972. Miso–One of the Japanese 
traditional fermented foodstuffs. Paper presented at the 
Fourth International Fermentation Symposium. 4 p. Held 19-
25 March 1972 at Kyoto, Japan.
• Summary: On the front page, the following organizations 
are listed in both English and Japanese: (1) Nagano Miso 
Industrial Co-operative Association, No. 1014, Minamiagata-
machi, Nagano-shi, Japan. Phone: 0262 (28) 1221. (2) Japan 
Miso Industrial Co-operative Association, Shinkawa 1-26-
19, Chuo-ku, Tokyo. Phone: 03-(551)-7161.
 Contents: Traditional foodstuffs. Japanese fermented 
foods. Defi nitions of miso and koji. Miso: Its prototype was 
introduced to Japan about 1,200 years ago, development 
into miso, the varieties of miso. Koji, Aspergillus oryzae, 
and enzymes. Period of fermentation and salt-resistant lactic 
acid bacteria. Miso soup. Per capita consumption of miso 
throughout Japan is now about 27-30 gm/day. Flow diagram 
for commercial production of rice miso, with amounts of 
each ingredient given. Table showing nutritional composition 
of fi ve basic types of miso.
 Note: This is the earliest document seen (March 
2009) that gives basic information about commercial miso 
production. Address: Meiji Univ., Japan.

1117. Streeter, John G.; Bosler, Mary E. 1972. Comparison 
of in vitro and in vivo assays for nitrate reductase in soybean 
leaves. Plant Physiology 49(3):448-50. March. [8 ref]
• Summary: “Diffi culties encountered in measuring nitrate 
reductase activity in soybean leaves (Glycine max [L.] Merr.) 
using published methods for extraction and in vitro assays 
attracted our attention to an in vivo assay fi rst published 
by Mulder et al. (7) and recently refi ned by Randall (8). 
We have made minor improvements in both the in vivo 
and in vitro assays and have attempted to determine if a 
reproducible relationship exists between the two assays.” 
Address: Dep. of Agronomy, Ohio Agricultural Research and 
Development Center, Wooster, Ohio 44691.

1118. Yasumatsu, Katsuhara; Toda, J.; Wada, T.; Misaki, 
M.; Ishii, K. 1972. Studies on the functional properties of 
food-grade soybean products. Part III: Properties of heat-
coagulated gels from soybean products. Agricultural and 
Biological Chemistry 36(4):537-543. April. [9 ref]

• Summary: “Food-grade soybean products have various 
functional properties, such as emulsifi cation properties, 
whipping properties, dough forming properties, gel forming 
abilities and so on.”
 It is already known that soybean protein has the ability 
for form a gel. For example, “tofu’ (soybean curd) is a kind 
of Ca-coagulated gel of soy protein.” There are also “heat-
coagulated gels.” Address: Food Research Labs., Food 
Products Div., Takeda Chemical Industries Ltd., Osaka, 
Japan.

1119. Food Technology. 1972. Staley doubles Gunther 
protein capacity. 26(5):28. May.
• Summary: “A.E. Staley Mfg. Co. has announced the 
doubling of capacity for producing enzyme-modifi ed 
proteins at its Gunther Products facility at Galesburg, 
Illinois... The enzyme-modifi ed proteins produced by 
Gunther are used as whipping agents in confections, baked 
goods and other food products.”

1120. Streeter, John G. 1972. Nitrogen nutrition of 
fi eld-grown soybean plants. II. Seasonal variations in 
nitrate reductase, glutamate dehydrogenase and nitrogen 
constituents of plant parts. Agronomy Journal 64(3):315-19. 
May/June. [21 ref]
• Summary: “Nitrate reductase content of the leaves was also 
highest preceding fl owering while glutamate dehydrogenase 
showed the opposite trend, increasing four-fold from 
the fl owering stage to latter stages of seed development. 
Seasonal averages indicated that asparagine was the 
predominant free amino acid in stems and fruits. Asparagine 
content of leaves decreased approximately 20-fold and 
stems 100-fold from the fi rst to the thirteenth harvest. The N 
nutrition of the soybean plants in this experiment appeared 
to be dependent on nitrate assimilation prior to fl owering, 
but strongly dependent on the assimilation of ammonia from 
N fi xation from the fl owering stage to maturity.” Address: 
Asst. Prof. of Agronomy, Ohio Agricultural Research and 
Development Center, Wooster, Ohio.

1121. Yasumatsu, Katsuhara; Sawada, K.; Moritaka, S.; 
Misaki, M.; Toda, J.; Wada, T.; Ishii, K. 1972. Studies on the 
functional properties of food-grade soybean products. IV. 
Whipping and emulsifying properties of soybean products. 
Agricultural and Biological Chemistry 36(5):719-27. May. 
[10 ref]
• Summary: A series of investigations is being “undertaken 
to investigate the functional properties of food-grade soybean 
products in relation to both their chemical properties and 
their practical food applications.” Native defatted soybean 
fl our, which contained native and soluble protein, exhibited 
excellent whipping properties. Address: Food Research 
Labs., Food Products Div., Takeda Chemical Industries Ltd., 
Osaka, Japan.
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1122. Christopher, John Peter. 1972. Isoenzymes of soybean 
lipoxygenase: Isolation and partial characterization. PhD 
thesis, Purdue University. viii + 92 leaves. Page 2461 in 
volume 33/06-B of Dissertation Abstracts International. *
• Summary: “Several reports in the literature had suggested 
the existence of multiple molecular forms of soybean 
lipoxygenase. Except for the classical lipoxygenase of 
Theorell, the other lipoxygenases had not been isolated in 
a state of homogeneity. Thus, much of the early work on 
the characterization of lipoxygenase was performed with 
preparations of varying degrees of purity. Consequently the 
literature concerning the physical and chemical aspects of 
lipoxygenase contains contradictory statements.”
 Contains 6 tables and 72 fi gures. Address: Purdue Univ., 
W. Lafayette, Indiana.

1123. Rachie, K.O. 1972. Improvement of food legumes 
in tropical Africa. In: M. Milner, ed. 1972. Nutritional 
Improvement of Food Legumes by Breeding. Protein 
Advisory Group, FAO. New York: Wiley. xiii + 389 p. See p. 
83-92. Held at the Food and Agriculture Organization, Rome, 
Italy, 3-5 July 1972. [5 ref]
• Summary: “Perhaps the major deterrent to growing 
soybeans is utilisation. The crop is unfamiliar and is not 
generally relished for direct consumption. Therefore, at the 
outset, efforts at introduction have tended to emphasize 
industrial and export potentials. However recent progress 
in practical method of deactivating lipoxidase in the seed 
testa has made it possible to prepare bland, pleasing dishes 
without the “beany” or “painty” off-fl avors. Preliminary 
experiments at the University of Ibadan have demonstrated 
that some highly acceptable native dishes can be prepared 
with heat-treated soybeans.”
 Note: This is the earliest document seen (July 2018) 
concerning the International Institute of Tropical Agriculture 
(IITA) and soy. Address: International Inst. of Tropical 
Agriculture, Ibadan, Nigeria.

1124. Trowell, Hugh. 1972. Crude fi bre, dietary fi bre and 
atherosclerosis. Atherosclerosis 16(1):138-40. July/Aug. [17 
ref]
• Summary: Most of the calories eaten by man are derived 
from starch. The latter is formed always within the walls 
of plant cells. “Man has enzymes which digest starch but 
the cellular wall is resistant to hydrolysis by enzymes. The 
skeletal remains of plant cells that are resistant to digestion 
by enzymes of man may be called dietary fi bre (DF) to 
distinguish it from crude fi bre (CF). Dietary fi bre, the group 
of substances that remain in the ileum and colon of man, 
is not merely cellulose, and one variety of cellulose is not 
physically the same as another.
 “A hypothesis has been proposed that natural 
carbohydrates, especially those rich in dietary fi bre, 

might protect against atherosclerosis and might 
reduce hypercholesterolaemia.” Address: Woodgreen, 
Fordingbridge, Hampshire, Great Britain.

1125. Christopher, John P.; Pistorius, Elfriede K.; Axelrod, 
Bernard. 1972. Isolation of a third isoenzyme of soybean 
lipoxygenase. Biochimica et Biophysica Acta 284(1):54-62. 
Sept. 19. [17 ref]
• Summary: “1. A third isoenzyme of soybean lipoxygenase 
(linoleate: oxygen oxidoreductase, EC 1.13.1.13) has been 
purifi ed to essential homogeneity by Sephadex DEAE-A50 
column chromatography and isoelectric focusing.
 “2. The enzyme differs from the two previously 
described pure isoenzymes (lipoxygenases-1 and -2) by the 
following criteria: elution profi le from DEAE-Sephadex, 
isoelectric point, pH activity profi le, and the effect of Ca2+ 
on activity.
 “3. The new isoenzyme also shows an anomalous, 
inverse dependence of activity on enzyme concentration.” 
Address: Dep. of Biochemistry, Purdue Univ., Lafayette, 
Indiana.

1126. Gordon, Arthur L. 1972. Re: Increasing the quality of 
soy protein by means of a plastein reaction. i.e., a reversal of 
enzymatic proteolysis. Letter to Dr. Walter Wolf of NRRL, 
Peoria, Illinois, Oct. 27. 1 p. Typed, with signature on 
letterhead.
• Summary: This work was reported by Japanese researchers 
in the Journal of Agricultural and Food Chemistry 19:1151 
(1971). In this reaction they incorporated methionine in the 
protein and thereby increased the PER from 1.20 to 3.38. 
Gordon asks whether “this research is being pursued by one 
of the government labs such as yours at Peoria.”
 Dr. Wolf replied (14 Nov. 1972) that it was not being 
pursued. He cites a more recent reference to the work of Dr. 
Fujimaki’s group, then adds: “Major factors to be considered 
in this type of product are cost, fl avor and uniformity of 
the fi nal product. These factors have not been discussed 
in the papers that I have read.” Address: Ph.D., Kraftco 
Corp., Research and Development Div., 801 Waukegan Rd., 
Glenview, Illinois 60025.

1127. Hymowitz, T.; Collins, F.I.; Panczner, J.; Walker, W.M. 
1972. Relationship between the content of oil, protein, and 
sugar in soybean seed. Agronomy Journal 64(5):613-16. 
Sept/Oct. [12 ref]
• Summary: The oligosaccharides, raffi nose and stachyose, 
have been implicated as causative factors in the production 
of intestinal gas and discomfort among those who consume 
soybean products. Calloway (1966) and Rackis, Sessa, and 
Honig (1967) have pointed out that because the human 
digestive tract lacks -galactosidase activity, both raffi nose 
and stachyose pass into the large intestine where they are 
anaerobically fermented to produce gas. Low molecular 
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weight sugars such as glucose [a monosaccharide] are 
normally ingested along the lining of the small intestine. 
Lowering the oligosaccharide content of soybeans might 
make them more acceptable for human consumption.
 Seeds of 60 selected lines from Maturity Groups 00 to 
IV were analyzed for their content of selected nutrients. The 
ranges in values (percent by weight) were: oil 14.5 to 23.0, 
protein 33.1 to 49.2, total sugar 5.6 to 10.9, sucrose 2.5 to 
8.2, raffi nose 0.1 to 0.9, and stachyose 1.4 to 4.1.
 The average total sugar content of the soybeans sampled 
was 8%. Of this, 60% was sucrose, 36% was stachyose, and 
4% was raffi nose.
 Total sugar content and oil content in soybean seeds 
were positively correlated, and each was negatively 
correlated with protein content. "Sucrose and raffi nose 
were positively correlated with oil content, while stachyose 
content was positively associated with protein."
 Note. This is the earliest English-language document 
seen (June 2013) that mentions "oligosaccharides" in 
connection with whole soybeans. Address: Dep. of 
Agronomy, Univ. of Illinois, Urbana, IL 61801.

1128. Rackis, J.J.; Honig, D.H.; Sessa, D.J.; Moser, H.A. 
1972. Lipoxygenase and peroxidase activities of soybeans 
as related to the fl avor profi le during maturation. Cereal 
Chemistry 49(5):586-97. Sept/Oct. [20 ref]
• Summary: Hawkeye and Amsoy soybeans were picked 
at fi fteen intervals from 24 days to about 66 days after 
fl owering. “Most tasters used the terms green-beany, beany, 
and raw beany to describe the ‘beaniness of soybeans. 
Grassy was an infrequent response.” Immature soybeans 
[green vegetable soybeans] have one-third the bitter fl avor 
intensity of mature dry soybeans. Yet beany and bitter 
constituents preexist in immature soybeans and increase with 
lipoxygenase activity. Beany, bitter, and other objectionable 
fl avors are also formed under certain processing conditions, 
such as wet grinding. Address: Northern Regional Research 
Lab., Peoria, Illinois.

1129. Wang, Hwa L.; Vespa, Janet B.; Hesseltine, C.W. 1972. 
Release of bound trypsin inhibitors in soybeans by Rhizopus 
oligosporus. J. of Nutrition 102(11):1495-1500. Nov. [13 ref]
• Summary: During tempeh fermentation an active soybean 
trypsin inhibitor (SBTI) was liberated from a heat-resistant, 
inactive, bound (insoluble) form by protease enzymes 
produced by the Rhizopus oligosporus mold. Thus extracts 
prepared from tempeh showed higher trypsin-inhibiting 
activity than extracts prepared from boiled soybeans. Once 
released, however, the inhibitor was readily inactivated 
by heat. Rhizopus oligosporus protease was also found to 
inactivate crystalline SBTI. Address: Northern Regional 
Research Lab., Peoria, Illinois.

1130. Kiuchi, Kan; Ohta, Teruo; Fujiie, Hiroko; Ebine, 

Hideo. 1972. [Studies on enzymatic hydrolysis of 
soybean polysaccharides. I. Purifi cation and properties of 
hemicellulase from Bacillus subtilis No. 17]. Nippon Shokhin 
Kogyo Gakkaishi (J. of Food Science and Technology) 
19(12):585-90. [Jap]*
Address: National Food Research Inst., Tokyo.

1131. Kikkoman Shoyu Company Ltd. 1972. [Soy sauce 
condiment]. Japanese Patent 22 795/72. [Jap]*
• Summary: Heat denatured soybean or wheat gluten is 
treated with water and a proteolytic enzyme. Address: Noda, 
Japan.

1132. Kitaoka, K. 1972. [Soybean miso manufacturing with 
enzyme preparations]. Miso no Kagaku to Gijutsu (Miso 
Science and Technology) No. 218. p. 19-24. (Chem. Abst. 
80:81,090). [Jap]*

1133. Lee, Jai Moon; Hong, W.S.; Kim, Y.S.; Hong, Y.M.; 
Yu, J. 1972. [Studies on the substitution of raw materials for 
soy sauce. II. Use of potato and sweet potato]. Korean J. of 
Microbiology 10(2):79-85. [11 ref. Kor; eng]
• Summary: “The possibility of substituting potato or sweet 
potato for the wheat, one of the raw materials for soy sauce, 
was studied by measuring the amylase and proteolytic 
activities of Koji. Also, optimum conditions of Koji making 
were determined.” Address: Dep. of Food Engineering, 
College of Science and Engineering, Yonsei Univ., Seoul, 
Korea.

1134. Lenderink & Company N.V. 1972. Methode ter 
bereiding van roomijs [Method for manufacturing ice 
cream]. Netherlands Patent Application 7,009,789. [Dut]*
• Summary: A soft serve ice cream contains 0.2 to 0.8% (on 
a dry weight basis) of partially hydrolyzed protein, obtained 
by alkaline, acid, or enzymic hydrolysis of casein, soy 
protein, or wheat protein. The composition is adjusted to pH 
less than 7, preferably less than or equal to 5, by adding an 
edible acid.

1135. Nasuno, Seiichi; Ohara, Tadahiko. 1972. Shôyu kôji-
kin no jinkô heni ni yoru kairyo. II. Aspergillus sojae no 
heni kabu ni yoru proteaaze oyobi jakkan no kasui bunkai 
kôso no choryô seisan [Improvement of koji-mold for soy 
sauce production by induced mutation. II. Hyperproduction 
of proteinase and some hydrolytic enzymes by mutants of 
Aspergillus sojae]. Chomi Kagaku (Seasoning Science) 
19(10):32-40. [19 ref. Jap]
Address: Noda Institute for Scientifi c Research, Noda-shi, 
Chiba-ken, Japan.

1136. Nasuno, Seiichi; Ohara, T.; Iguchi, N. 1972. Shôyu 
kôji-kin no jinkô heni ni yoru kairyô. I. Aspergillus sojae 
no proteaaze choryô seisan heni kabu no chikuji-teki bunri 
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[Improvement of koji-mold for soy sauce production by 
induced mutation. I. Successive isolation of proteinase 
hyperproductive mutants of Aspergillus sojae]. Chomi 
Kagaku (Seasoning Science) 19(10):27-31. [11 ref. Jap]
Address: Noda Institute for Scientifi c Research, Noda-shi, 
Chiba-ken, Japan.

1137. Nasuno, Seiichi; Ohara, Tadahiko. 1972. Shôyu 
kôji-kin no jinkô heni ni yoru kairyô. II. Aspergillus sojae 
no oya kabu to heni kabu no seisan suru arukari proteaaze 
no hikaku [Improvement of koji-mold for soy sauce 
production by induced mutation. III. Comparison of alkaline 
proteinase from hyperproductive mutants and parent strain 
of Aspergillus sojae]. Chomi Kagaku (Seasoning Science) 
19(10):41-47. [22 ref. Jap]
Address: Noda Institute for Scientifi c Research, Noda-shi, 
Chiba-ken, Japan.

1138. Circle, S.J.; Smith, A.K. 1972. Processing soy fl ours, 
protein concentrates, and protein isolates. In: A.K. Smith and 
S.J. Circle, eds. 1972. Soybeans: Chemistry and Technology. 
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 294-
338. Chap. 9. [119 ref]
• Summary: Contents: 1. Introduction: Practical and 
commercial fractions of soybeans. 2. Defatting of soybeans: 
Bean preparation, solvent extraction, desolventizing. 3 
Protein dispersibility: Water dispersibility of protein, effect 
of pH variation, effect of temperature variation, effect of 
aging, effect of phytates. 4. Processing soy fl our and grits: 
Description of soy fl our, types and composition, moist heat 
treatment, bean selection, full-fat soy fl our, defatted soy 
fl our, extruder-cooker processing, debittering methods. 5. 
Processing soy protein concentrate: Description and history 
(composition, volume, uses and price), processing, disposal 
or use of solubles, nutritive value, fl our-concentrate mixture. 
6. Processing soy protein isolate: Description and history 
(volume and price), processing (source material, schematic 
process fl ow, aqueous extraction, clarifi cation, precipitation, 
curd-whey separation, drying step), disposal and utilization 
of by-products, sanitation in operating practices, economics 
of operation (yield, other factors). 7. Modifi ed soy protein 
isolates: Spun fi ber textured protein “tows,” enzyme 
modifi ed proteins. 8. Functional properties of soy protein 
products: Introduction, delineation of functional properties, 
functional properties of soy fl our and protein concentrate 
products (soy fl our and grit products [Lemancik and Ziemba 
1962; Ziemba 1966], soy protein concentrates [Ziemba 
1966]), functional properties of soy protein isolate, tests for 
functional properties, water absorption and NSI (aerating 
capability, emulsifying capacity of soy protein isolate, 
rheological properties of soy protein isolate).
 Concerning soy protein concentrates: “Although they 
had not yet been so defi ned, products conforming to this 
defi nition were made in years past for industrial applications 

(Burnett 1951B), primarily for adhesive uses and as fi llers 
in phenolic resin molded products. It is only since 1959 
that edible products of this type have become commercially 
available in response to the need for a blander derivative 
of soybeans than the soy fl our products extant. Several 
companies have ventured into this fi eld in the United States, 
but only three at present are believed to be in commercial 
production. Each uses a different approach, based on 
wet processing, for obtaining the protein concentrate 
from defatted fl akes or fl our; other approaches have also 
been described. All of these depend on the concept of 
immobilizing the major protein fractions while permitting 
the soluble carbohydrates, salts, and other soluble low 
molecular weight components of the fl akes or fl our to 
diffuse or be leached from the cellular matrix comprising 
the defatted crushed cotyledons (see Fig. 9.15 for schematic 
of process fl ow). The protein is prevented from diffusing 
by one of several treatments: (a) leaching with 20-80% 
aqueous organic solvent, the concentration range in which 
the proteins are insoluble but which extracts the nonprotein 
solubles (Circle and Whitney 1968); (b) leaching with 
aqueous acids in the isoelectric range of minimum protein 
solubility, pH 4-5 (see Fig. 4.4 of Chap. 4); (c) leaching with 
chilled water in the presence or absence of alkaline earth 
cations; or (d) leaching with hot water of cooked or toasted 
soy meal having a low NSI. In the fi rst three methods the 
soy fl akes may have a high NSI, which may or may not be 
retained in the end product, depending on the processing.”
 Concerning disposal or use of solubles resulting from 
making soy protein concentrates (p. 317-19): Fig. 9.15, 
a schematic of the process fl ow, shows that “Soy ‘whey’ 
(syrup) is a major by-product; when dried, it yields “soy 
solubles.” In process (a) using aqueous organic solvents, 
recovery and reuse of the organic solvent is mandatory 
because of its expense. “During such recovery the solubles 
may be concentrated suffi ciently to permit their economical 
recovery in the form of a syrup or in a dry state.” In either 
form, the solubles may be added to animal feeds.
 Note: This is the earliest document seen (April 2004) 
which mentions the “syrup” (later called “soy molasses”) 
that is a by-product of making soy protein concentrate by the 
aqueous alcohol wash process.
 Concerning soy protein isolate: “Historically, as in 
the case of the concentrate, initial commercial interest in 
soy protein isolate in the early 1930’s was for industrial 
purposes. So-called soy ‘casein’ was used as a replacement 
for bovine casein in paper coatings, in which it served as a 
pigment binder. Signifi cant quantities became available in 
1937. The authors estimate that current consumption world 
wide for paper coatings is in excess of 50 million pounds 
annually. Reviews on industrial soy protein are available in 
the literature (Bain et al. 1961; Burnett 1951B). Unmodifi ed 
edible soy protein isolate as a major article of commerce 
appeared in 1957 (Meyer 1969, 1967; Circle and Johnson 
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1958). But earlier reference (Burnett 1951A) had been made 
to relatively small quantities of neutral soy protein and 
enzyme-modifi ed soy protein being sold as ingredients of 
confections, toppings, and other applications using minor 
amounts.
 “In 1967, it was estimated that production of the isolate 
was in the range of 22-35 million pounds annually, and of 
the modifi ed, about 1 million pounds.” Address: Northern 
Regional Research Lab., Peoria, Illinois.

1139. Circle, S.J.; Smith, A.K. 1972. Functional properties of 
commercial edible soybean protein products. In: G.E. Inglett, 
ed. 1972. Symposium: Seed Proteins. Westport, Connecticut: 
AVI Publishing Co. 320 p. See p. 242-54. Chap. 17. [51 ref]
• Summary: Contents: Introduction. Functional properties of 
soy protein products: Delineation of functional properties, 
tests for functional properties (water absorption and NSI, 
aerating capability, emulsifying capacity of soy protein 
isolate, rheological properties of soy protein isolate). 
Functional properties in food applications: Comminuted 
meat products and meat analogs (spun fi ber products, 
extrusion-cooked products, heat-gelled products, meat fi bers 
in heat-gelled protein matrix), other food applications (soy 
fl our and grit products [Lemancik and Ziemba 1962; Ziemba 
1966], soy protein concentrates [Ziemba 1966], soy protein 
isolates [Circle and Smith 1972], enzyme-modifi ed soy 
protein products). Address: Northern Regional Research 
Lab., Peoria, Illinois.

1140. Ebata, Junko; Fukuda, Y.; Hirai, K.; Murata, K. 
1972. Tenpei no kôsan kasei busshitsu no seisei ni kanyo 
suru beta-gurukoshidaaze [-glucosidase involved in the 
antioxidant formation in tempeh, fermented soybeans]. Noka 
(Agricultural Chemistry) 46(7):323-29. [10 ref. Jap; eng]
• Summary: The Beta-glucosidase involved in formation of 
antioxidants (some isofl avones) from fermented soybeans 
with Rhizopus oligosporus was investigated. Genistin was 
hydrolysed. Address: Faculty of the Science of Living, Osaka 
City Univ., Osaka, Japan.

1141. Ebine, Hideo. 1972. Miso. In: 1972. Proceedings of 
the [Sixth] International Symposium on Conversion and 
Manufacture of Foodstuffs by Microorganisms. Tokyo: 
Saikon Publishing Co. viii + 297 p. See p. 127-32.
• Summary: Contents: General description. Characteristics 
of miso as a food. Advances in miso manufacturing: 
Application of starters, application of new type cookers and 
koji fermenters, production of miso with enzyme preparation, 
production of new type miso (low salt, dehydrated). Problem 
of mycotoxin.
 In 1969 some 552,000 [metric] tons of miso were 
produced industrially in Japan, employing 180,000 tons of 
soybeans, 92,000 tons of rice, 19,000 tons of barley, and 
75,000 tons of salt. In addition, the amount of home-made 

miso is roughly estimated at 150,000 to 200,000 tons.
 Japanese soybeans are the best for making miso of good 
quality, followed by Chinese soybeans, then U.S. soybeans. 
The best U.S. variety is “Kanrich and its related varieties, 
Mandarin and Comet, which are comparable to the best 
Japanese varieties.”
 Photos show: (1) Sterilization of miso using a long, 
horizontal machine. (3) Rotary drum fermenter for koji. 
Address: Fermentation Div., National Food Research Inst., 
Ministry of Agriculture and Forestry, Shiohama 1, Koto-ku, 
Tokyo, Japan.

1142. Fujimaki, Masao; Arai, Soichi; Yamashita, Michiko. 
1972. Enzymatic protein hydrolysis and plastein synthesis: 
Their application to producing acceptable proteinaceous 
food materials. In: Proceedings of the [Sixth] International 
Symposium on Conversion and Manufacture of Foodstuffs 
by Microorganisms. Tokyo: Saikon Publishing Co. viii + 297 
p. See p. 19-40. Held 5-9 Dec. 1971 at Kyoto, Japan. [55 ref]
• Summary: Summary: “(10) Methods were proposed to 
synthesize a half-cystine rich plastein from a mixture of 
soybean protein and wool keration hydrolysates, and a 
methionine rich plastein from a mixture of a soybean protein 
hydrolysate and an activated methionine derivative. Content, 
location and state were elucidated of the methionine residues 
in the plastein synthesized with papain from the soybean 
protein hydrolysate and L-methionine ethyl ester.” Address: 
Dep. of Agricultural Chemistry, Univ. of Tokyo, Tokyo, 
Japan.

1143. Furia, Thomas E. ed. 1972. CRC handbook of food 
additives. 2nd ed. 2 vols. Cleveland, Ohio: CRC Press (a 
Division of The Chemical Rubber Co.). Vol. 1: xi + 998 p. 
Vol. 2. 412 p. Index. 27 cm. [624* ref]
• Summary: The many chapters are published by various 
authors. Contents of Vol. 1: Introduction. 1. Enzymes. 2. 
Vitamins and amino acids. 3. Antimicrobial food additives. 
4. Antioxidants as food stabilizers. 5. Acidulants in food 
processing. 6. Sequestrants in food. 7. Gums. 8. Starch in 
the food industry. 9. Surface active agents. 10. Polyhydric 
alcohols. 11. Natural and synthetic fl avorings. 12. Flavor 
potentiators. 13. Nonnutritive sweeteners. 14. Color additives 
in food. 15. Phosphates in food processing.
 Contents of Vol. 2: Legal considerations on food 
additives. Antioxidants as stabilizers for fats, oils, and 
lipid-containing foods. Enzymes. Nonnutritive sweeteners: 
Saccharin and cyclamate. New sweeteners. Natural and 
artifi cial fl avors. Synthetic food colors.
 Vol. 1: Chapter 12, titled “Flavor potentiators” (p. 513-
21), by Loren B. Sjöström (Vice-President, Arthur D. Little, 
Inc., Cambridge, Massachusetts) notes (p. 513): “In the 
context of fl avor, the term ‘potentiator’ is only a few years 
old. The identifi cation of fl avor potentiators is a twentieth 
century accomplishment, an area of research still in its 
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infancy.” Yet seasonings (such as salt), as well as herbs and 
spices, have been used since ancient times.
 The section on “Flavor enhancers” begins (p. 515): 
“The best known and most widely used fl avor enhancer is 
monosodium glutamate (MSG). In 1866, a German chemist, 
Ritthausen, isolated glutamic acid. Later another chemist 
converted the acid to a sodium salt, monosodium glutamate. 
In doing their work, neither had any interest in fl avor.
 “More than 40 years later, in 1908, a Japanese chemist 
at the University of Tokyo, Dr. Kikunae Ikeda, discovered 
the fl avor enhancing properties of MSG. Dr. Ikeda had set 
out to fi nd out why and how a certain seaweed, Laminaria 
japonica [kombu], affected fl avor. Japanese cooks had used 
this seaweed for centuries to improve the fl avor of soups and 
certain other foods. Dr. Ikeda discovered that the ingredient 
in the seaweed that made the difference was MSG, and that 
it had an unusual ability to enhance or intensify the fl avor of 
many high protein foods.
 “After isolating MSG, Dr. Ikeda developed a process 
for extracting it from wheat fl our and other fl ours. Working 
with the Japanese chemical company, Suzuki and Co., he 
supervised the construction of a plant and, as a partner with 
the company, began commercial production of MSG in 1909.
 “There were several attempts to produce MSG in the 
United States in the years following, but it was not until 
the 1940’s that large-scale MSG production began in this 
country. By 1968, U.S. production had grown to 46 million 
pounds per year and world consumption had increased to 
more than 150 million pounds per year.”
 The section titled “Types of potentiators” discusses 
5’-nucleotides, maltol, dioctyl sodium sulfosuccinate, and 
several others. The 5’-nucleotides are synergistic with salt, 
and especially with MSG; they can have something like a 
multiplier effect in increasing the effectiveness of salt or 
MSG.
 Note: Soy does not appear in the index of this book. 
Nor can we fi nd it mentioned in Chapter 12. Yet there 
are scattered mentions throughout the book: Soy protein 
concentrate (p. 5). Soy sauce, tamari sauce, and miso–made 
for centuries in the Orient using fungal protease (p. 59). 
Studies on breads supplemented with soy, nonfat dry milk, 
and lysine (p. 114).
 Experimental use of esters of p-hydrobenzoic acid in 
soy sauce and other foods (p. 128). Gas sterilants: Ethylene 
and propylene oxides. The ethylene oxide process was used 
during World War II to reduce the bacterial counts in soy 
fl our and cereal products used in processed meat products for 
the Armed Forces (p. 156). An excellent acidulant for hams 
and soy bean curds [tofu] has been obtained by coating citric 
acid with suitable animal or plant oils (p. 242-43).
 “Synthetic aroma for soy sauce,” by K. Ebihara. 1954 
Japanese patent No. 5250’54 (p. 258). Soy fl our as a widely 
used binder for processed meat (p. 425). Soy fl akes (31.5% 
parts by weight) and soy hulls (3.0%) as ingredients in “Soft 

moist pet food” (p. 445).
 Cake doughnut mixes sometimes contain soy fl our (p. 
656). Completely synthetic coffee whiteners usually contain 
a combination of vegetable fats, sodium caseinate or soy 
protein, gums as viscosity stabilizers, phosphate or citrate 
salts as stabilizers for the proteins and as buffering agents, 
corn syrup solids or sugar as sweeteners and bodying agents, 
liquid-type emulsifi ers, and colors to duplicate the color of 
cream (p. 671-72). Whipped toppings are used to replace 
high-fat cream products just as coffee whiteners are used to 
replace low-fat cream products. Both use protein, which may 
be soy protein (p. 672).
 Imitation sour cream, sour cream dressings, and chip 
dips. Replacements for fermented cream products represent 
a growing market These non-dairy products contain 
vegetable oil / fat, protein (either soy protein or sodium 
caseinate [derived from milk], gum stabilizers, etc., p. 
673). When partially hydrolyzed soy protein and sodium 
hexametaphosphate (SHMP) are added to dried egg white, 
an angel food cake mix can be prepared in which all of the 
ingredients can be included in a single mixing stage (p. 
679). Gelsoy, a patented soy protein made from specially 
processed, defatted and dehulled soybean fl akes, is reported 
to have improved water- and fat-binding capabilities when 
treated with SHMP (p. 746, 778).
 Improving protein whipping properties: Sevall and 
Schaeffer prepared protein whipping compositions from 
soy protein by combining the protein with SHMP etc. (p. 
747). Gunther made an entirely new whipping protein 
composition by combining an enzyme-modifi ed soy protein 
similar to Gelsoy, with gelatin and a polyphosphate (p. 747). 
A long table on the regulatory status of direct food additives 
mentions “Isolated soy protein” (p. 874-75); its use as a 
binder is regulated by the Meat Inspection Division (MID) of 
the USDA.
 The word “soybean” is mentioned on 22 pages; all 
of these concern soybean oil except when noted (p. 65 
{soybean protein}, 67 {soybean meal, soybean fl our / 
fl ours}, 99, 114 {soybean products}, 192, 193, 197, 198, 
207, 221, 222, 263, 264, 280, 289, 290, 319 {the soybean 
plant resembles the guar plant}, 350 {soybean protein, 
soybean methylcellulose}, 424, 746 {soybean fl akes}, 747 
{soybean protein}, 749 {soybean milk}). Address: Technical 
Development Manager, Industrial Chemicals Div., Geigy 
Chemical Corp., Ardsley, New York; President, Intechmark 
Corp., Palo Alto, California.

1144. Liener, I.E. 1972. Nutritional value of food protein 
products. In: A.K. Smith and S.J. Circle, eds. 1972. 
Soybeans: Chemistry and Technology. Westport, CT: AVI 
Publishing Co. xiii + 470 p. See p. 203-77. Chap. 7. [417 ref]
• Summary: Contents: 1. Introduction. 2. Protein and 
amino acid requirements of man: Protein requirements, 
amino acid requirements. 3. Evaluation of protein quality: 
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Amino acid composition, biological techniques involving 
animals, protein effi ciency ratio (PER), N-balance studies, 
plasma amino acids, experiments with human subjects, 
amino acid availability, in vitro techniques (physical tests, 
available lysine, tests for biologically active components 
[urease, trypsin inhibitor], enzymatic and microbiological 
techniques). 4. Nutritional signifi cance of other soybean 
constituents: Available energy, vitamins (fat-soluble 
vitamins, water-soluble vitamins), minerals (calcium, 
phosphorus, zinc, other minerals), unknown growth factor(s).
 5. Factors affecting the nutritive properties of soybean 
protein: heat treatment, supplementation with amino acids, 
storage, germination, effect of antibiotics, dietary source 
of carbohydrate. 6. Soybean products used for human 
consumption: Soybeans as a vegetable, soybean fl our (incl. 
Multi-Purpose Food {MPF}), “toasted full-fat soy fl our” 
{referred to in Japan as “kinako”}, soybean milk, soybean 
curd, other fractions, protein concentrates, protein isolates 
(use in infant foods, use in textured foods), fermented 
products (tempeh, natto, miso).
 Note. This is the earliest English-language document 
seen (Nov. 2012) that uses the term “toasted full-fat soy 
fl our” to refer to kinako.
 7. Use of soybean products as protein supplement: As 
supplement to wheat protein (bread, other baked goods), as 
supplement to corn, as supplement to rice, use in vegetable 
protein mixtures, peanut and other oilseed proteins, blends 
containing corn, other cereals and legumes. Address: Univ. 
of Minnesota.

1145. Nasset, E.S. 1972. Amino acid homeostasis in the 
gut lumen and its nutritional signifi cance. World Review of 
Nutrition and Dietetics 14:134-53. [41 ref]
• Summary: Laurel’s Kitchen, unlike Diet for a Small Planet, 
says a person does not need all amino acids at each meal. 
“First, the cells that make up the intestinal lining are being 
replaced continuously and very rapidly–the entire lining, in 
fact, is replaced every two to four days. As the old cells are 
cast off, they are digested, and their protein is reabsorbed. 
Secondly, the protein enzymes of digestion are themselves 
digested, adding another source of protein in the intestine 
from the body itself. Together, these two sources may add 
as much as 90 grams a day of pure, complete protein to the 
intestinal contents. When you remember the 56-gram daily 
protein requirement for the average male, it is clear what an 
effective buffer this process provides. Altogether, of the total 
protein digested and absorbed from the intestine after a meal, 
perhaps twice as much is supplied by the body itself as by 
the food just eaten.” Address: Dep. of Nutritional Sciences, 
Univ. of California, Berkeley.

1146. Natsume, Soseki. 1972. I am a cat. 3 vols. Rutland, 
Vermont: C.E. Tuttle Co. 20 cm. *
• Summary: Translation by Aiko Ito and Graeme Wilson of 

the Japanese-language novel Wagahai wa Neko de aru by 
Natsume Soseki.
 “Since he (the protagonist) had a weak stomach, his 
skin was a light yellow and showed symptoms of losing its 
elasticity. And yet he kept on eating, after which he would 
drink Taka-Diastase and crack open a book.”
 One of Japan’s most famous novelists, Natsume Soseki 
lived 1867-1916.

1147. Ney, K.H. 1972. Aminosaeure-Zusammensetzung 
von Proteinen und die Bitterkeit ihrer Peptide [Predicting 
the bitterness of peptides based on their amino acid 
composition]. Zeitschrift fuer Lebensmittel-Untersuchung 
und -Forschung 149(6):321-23. [17 ref. Ger; eng]
• Summary: A formula developed by the author in this 
journal in 1971 can also be used to predict the origin of 
bitterness during hydrolysis of a particular protein. Address: 
Unilever Forschungsgesellschaft mbH D-2000 Hamburg 50, 
Behringstr. 154 Bundesrepublik Deutschland.

1148. Rackis, Joseph J. 1972. Biologically active 
components. In: A.K. Smith and S.J. Circle, eds. 1972. 
Soybeans: Chemistry and Technology. Westport, CT: AVI 
Publishing Co. xiii + 470 p. See p. 158-202. Chap. 6. [336 
ref]
• Summary: Contents: Introduction. Enzymes: Amylases, 
lipases, lipoperoxidase, lipoxygenase (lipoxidase), 
proteinases, urease. Proteinase inhibitors: Isolation and 
characterization, physicochemical and enzymatic properties, 
mechanism of interaction, physiological signifi cance, 
assay procedures, effect of processing, nutritional and 
physiological effects of proteinase inhibitors (general 
aspects, pancreatic hypertrophy and enzyme secretion, 
proposed mechanisms). Hemagglutinins: Isolation and 
characterization, biological effects and detection. Allergenic 
factors. Flatus factors: Human studies, in vivo and in vitro 
studies, other considerations. Saponins. Sterols and triterpene 
alcohols. Goitrogens: Soybean goitrogenicity, antithyrotoxic 
factor (ATF). Growth-vitamin-mineral factors: Growth-
promoting and antiperotic factors, mineral availability, 
rachitogenicity (rachitogenic factors). Phenolic constituents 
(Genistein, daidzein, genistin, daidzin). Other factors.
 Concerning phenolic constituents: “Since most naturally 
occurring estrogenic substances show only weak activity, it 
is doubtful that normal consumption of foods that contain 
estrogens would provide suffi cient amounts to elicit a 
physiological response in humans.”
 Much information has been published about the 
effects of soybean meal and soy protein isolates (mostly 
unheated) on the availability of vitamins and minerals, and 
on growth of animals. It is increasingly evident that some 
of these undesirable effects may be due, in part, to phytic 
acid. Soybeans (especially when unheated) also increase 
the requirement for vitamin B-12, vitamins D-2 and D-3, 
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calcium, phosphorus, zinc, and other essential trace minerals. 
Studies on various animals have shown that poor growth, 
perosis (weak bones), rickets, and other bone calcifi cation 
problems occur in diets containing high levels of soy protein 
isolates. Yet soybeans also appear to contain an unidentifi ed 
growth-promoting factor.
 Concerning “Allergenic factors” (p. 178-79): Only a 
few actual cases of soybean allergenicity have occurred in 
spite of the great increase in the use of soybeans for food. 
In fact, soybean milk prepared from soy fl our is often used 
as a hypoallergenic substitute for infants allergic to human 
milk and cow’s milk. Ratner et al. (1955), in agreement with 
Glaser and Johnstone (1953A, B), concluded that soybean 
milk is an ideal hypoallergenic foodstuff and that soybean 
oil and soy sauce were devoid of allergenicity. Milks, based 
on soy protein isolates, effectively alleviate allergenic 
symptoms while maintaining an adequate nutritional state 
(Cowan etal. 1969).
 “In 7 yr, only 2 cases of soybean sensitivity were 
documented among 1500 employees in a soybean meal 
processing plant (Ratner et al. 1955). Asthmatic symptoms 
have occurred in a few employees of a plywood plant where 
soy fl our was used as a glue (Perlman 1965). Less than 15% 
of newborn infants developed some clinical manifestations 
when human milk or cow’s milk was replaced completely 
with a soy milk formula. Soybeans are an innately weak 
antigen in guinea pigs (Ratner and Crawford 1955) and 
in humans (Ratner et al. 1955). Sensitization of guinea 
pigs to raw soybean protein extracts was not enhanced 
by multiple sensitizing injections or inhalation of dust 
from raw soy fl our. A soybean allergen has been isolated 
by Spies et al. (1951). The preparation, however, is quite 
heterogeneous as indicated by Sephadex chromatography 
and ultracentrifugation studies (Rackis, unpublished data). 
Several workers have said that the soybean allergen is quite 
thermostable (Ratner et al. 1955; Crawford et al. 1965; 
Perlman 1965). A strong positive skin reaction can be 
obtained with soybean preparations heated at 100ºC for 30 
min. Heating to 180ºC for 30 min was required to almost 
abolish the skin reaction (Perlman 1965). Only 15 min of 
steaming at 100ºC inactivates the antinutritional factors in 
raw soy fl our and achieves a maximum protein effi ciency 
ratio (Rackis 1965).”
 Note: This is the earliest document seen (Oct. 1999) 
with the term “biologically active” in the title–and with 
the article about that subject. Address: Northern Regional 
Research Lab., Peoria, Illinois.

1149. Rice, Raymond Donald. 1972. Lipoxidase inactivation 
in the whole soybean and its effects on extracted oil and 
meal quality. PhD thesis, University of Illinois at Urbana-
Champaign. 176 p. Page 259 in volume 33/01-B of 
Dissertation Abstracts International. *
Address: Univ. of Illinois at Urbana-Champaign.

1150. Sakaguchi, Kinichiro. 1972. Development of industrial 
microbiology in Japan. In: Proceedings of the [Sixth] 
International Symposium on Conversion and Manufacture 
of Foodstuffs by Microorganisms. Tokyo: Saikon Publishing 
Co. viii + 297 p. See p. 7-10. Held 5-9 Dec. 1971 at Kyoto, 
Japan. [Eng]
• Summary: Japan has made many important contributions 
to the development of industrial microbiology, especially 
industrial mycology, because of the widespread use of koji 
molds (Aspergillus oryzae). Foods made from this one mold 
(including sake, miso, and soy sauce) accounted for about 
1.5% of the Japanese gross national product, or ¥75,000 
billion, in 1970.
 Early documents show that molds were being used to 
make foods as early as 1,000 B.C. in China and as far back 
as the 6th century [A.D.] in Japan. In Japan, the use of lactic 
acid fermentation in the pure culture of yeast is already 
mentioned in “the diary of sake” [Goshu no Nikki] written 
in 1355, however the technology of adding koji starter [tané 
koji or “seed koji”] is even 400 years earlier [i.e., ca 955]. 
Moreover, an unmistakable description of low temperature 
pasteurization (hiire) appears in the Tamon-in Diary (1539-
1596), “which was written about 300 years prior to Pasteur’s 
famous invention.”
 When Japan began to introduce European scientifi c 
techniques during the Meiji period (Sept. 1868 to July 
1912), the fi rst subject of scientifi c research in Japan was the 
unique koji mold. One of the fi rst major discoveries was the 
invention of Takadiastase [a diastatic enzyme] by Jokichi 
Takamine. This enzyme has a great infl uence on biological 
chemistry, enzyme chemistry, and various enzymes using 
microorganisms worldwide.
 Soon the physiology of the koji mold and its 
fermentation products (especially organic acids) was studied 
by Japanese scientists. The determination of kojic acid by 
Yabuta was a major discovery. The Rhyzopus [Rhizopus] 
mold was also investigated; this led to the development of 
producing organic acids fumaric acid, citric acid, isocitric 
acid, itaconic acid, gluconic acid and others.
 Two outstanding discoveries have recently been made 
in Japan: (1) The technology for making L-glutamic acid, 
lysine, and other amino acids; (2) The microbial technology 
for making fl avor-enhancing nucleotides such as inosinic 
acid and guanylitic acid.
 Japanese scientists and industries soon realized that 
instead of using microorganisms, the enzymes isolated from 
them could be used (in whole or in part) with no reduction 
in yield or quality. In the case of Aspergillus oryzae, which 
produces various enzymes (amylase, lipase, protease, etc.) 
this idea has been applied to the manufacture of alcohol, 
sake, mirin, miso, and soy sauce.
 The classifi cation and taxonomy by Jun Hanzawa of 
microorganisms used in the manufacture of natto (fermented 
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soybean) and other popular Japanese fermented foods was of 
major importance.
 Recently, Japanese scientists including Murakami and 
Yokotsuka [of Kikkoman] have found that the koji mold does 
not produce afl atoxins.
 The industrial application of molds to establish a method 
of mass culture involves various diffi cult problems. Many 
Japanese manufacturers of sake, miso, and soy sauce “are 
practicing the conventional solid culture by using what are 
called Koji rooms” but large manufacturers are gradually 
switching over to aerobic apparatus.
 To use the living action of microorganisms or their 
enzymatic action to make foods on a large scale will 
be increasingly seen “as a form of bioengineering or 
biotechnology,” and the life sciences will increasing be 
spoken of as “a science for the future. ‘Seek whatever is 
desired in microorganisms fi rst. They will never betray you,’ 
is my slogan.” Although it may seem a little exaggerated, “I 
should like to ask you to take it as my fi rm conviction.”
 As I stated above, “microorganisms are the most 
intimate friends of the food industry,” yet they are at the 
same time its powerful enemies. Their malignant side is as 
powerful as their benevolent side.
 I am very glad, even proud, to see fi rst-class microbial 
specialists and food specialists exchanging technological 
knowledge and cooperating with one another, “here in Japan 
where fermented foods have so long been a tradition.” 
Address: Prof. Emeritus, Univ. of Tokyo, Tokyo, Japan.

1151. Smith, A.K.; Circle, S.J. 1972. Protein products as 
food ingredients. In: A.K. Smith and S.J. Circle, eds. 1972. 
Soybeans: Chemistry and Technology. Westport, CT: AVI 
Publishing Co. xiii + 470 p. See p. 339-88. Chap. 10. [180 
ref]
• Summary: Contents: 1. Flavor: Taste panel results, 
fl avor components, plastein formation and fl avor, plastein 
formation and nutrition, some food uses tolerant of soy 
fl avor. 2. Bread and pastries: Soy fl our history, effect of soy 
fl our on baking characteristics, soy protein isolate in bread, 
soy fl our and fl avor, enzyme active soy fl our, soy fl our in 
Britain, detecting of soy fl our in wheat fl our. 3. Other baked 
goods: General, doughnuts, snack products. 4. Breakfast 
cereals. 5. Macaroni products. 6. Dairy-type products: 
Imitation milk, soy milk, fi lled milk, soybean cheese, 
imitation cream cheese, coffee whiteners, whip toppings, and 
frozen desserts, yogurt type products. 7. Comminuted meat 
products and meat analogs: Comminuted meat products, 
meat analogs, spun fi ber type meat analog, extrusion-cooked 
type meat analog, heat-gelled type meat analog, meat fi bers 
in heat-gelled protein matrix, assay of soy protein products 
in meat-type foods. 8. Gelling and aerating agents: Gelsoy as 
gelling agent, soy protein isolate as gelling agent, soy protein 
isolate as aerating agent, soy whey protein as aerating agent, 
enzyme modifi ed isolates as aerating agent, foam-mat drying 

adjunct, foaming agent for soda water. 9. Miscellaneous 
food applications: Brew fl akes, soups, gravies and sauces, 
confections, imitation nut meats, and [soy] nut butters, spray 
drying adjunct. 10. Nonfermented Oriental soybean foods: 
Introduction, Chinese soy milk, dried soybean whole and 
defatted milks, tofu (fresh tofu, bagged tofu, dried tofu, fried 
tofu), yuba, kinako (“The Japanese have a product which is 
similar to full-fat soy fl our except that it is made from whole 
roasted soybean and this contains the seed coat”), soybean 
sprouts (compositional changes).
 Concerning Brew Flakes (p. 373): “Soy fl akes, grits, 
and peptones have been used since about 1937 or earlier 
(Burnett 1951) as adjuncts in brewing beer. Grits and ground 
meal from screw press processing were the fi rst products 
used in brewing but later they were replaced by solvent-
extracted fl akes. The best results are obtained with fl akes or 
fl our having a high NSI (nitrogen solubility index) with a 
minimum of heat treatment in processing. Up to 0.75 lb. of 
fl akes per barrel of beer has been recommended by Hayward 
(1941).
 “The fl akes may be used in the normal mashing 
operation to provide amino acids, peptides, minerals, and 
vitamins as nutrients for the yeast. It was reported by 
Wahl (1944) and Wahl and Wahl (1937) that addition of 
hydrolyzed soybean protein directly to the beer improves 
foam stability, fl avor, and body of the beer.” Address: 
Northern Regional Research Lab., Peoria, Illinois.

1152. Smith, Allan K.; Circle, Sidney J. eds. 1972. Soybeans: 
Chemistry and technology. Vol. 1. Proteins. Westport, 
Connecticut: AVI Publishing Co. xi + 470 p. Illust. Index. 24 
cm. [500+ ref]
• Summary: One of the best and most comprehensive 
reviews on the subject, with extensive information on 
modern soy protein products. Each of the 12 chapters 
is written by an expert on the subject, and each is cited 
separately. Volume 2 was never published.
 Foreword, by Max Milner–Executive Secretary, Protein 
Advisory Group of the United Nations System, United 
Nations, New York.
 “The appearance of this timely volume dealing with 
underlying problems and the basic science and technology 
of soybean utilization coincides with growing concern for 
the seriousness of the world protein problem. At this time 
also, after years of speculation and some effective research 
on perfecting for food use the so-called unconventional 
sources of protein, such as fi sh protein concentrates, single 
cell (microbiological) protein and cottonseed protein, a 
more realistic appraisal is now possible of the time scale 
and the human and material investments required to achieve 
their effective use. The harvest of these recent years of 
effort has been, in general, a disheartening array of new or 
unanticipated problems which have yet to be solved before 
these novel resources can begin to make any important 
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impact.
 “The outstanding exception to this rather somber 
assessment is the remarkable progress which has been 
achieved in the industrialization of the soybean, which now 
provides on a large and increasingly effective scale a host of 
highly acceptable food and industrial products whose impact 
on consumer needs is already great. By means of what the 
late Dr. M.L. Anson called the ‘new’ soybean technologies, 
this ancient and traditional cornerstone of nutrition in 
Southeast Asia has re-emerged in the form of an impressive 
new array of products whose effect on world protein needs is 
growing rapidly.
 “It must be emphasized that the other novel sources 
of protein can expect to achieve similar success only after 
investment of comparable resources for research and 
development. Soybean utilization is now enjoying, as it 
were, a 20-year head start.
 “A greater commitment of research to other proteins 
seems urgently needed, as appears obvious from the rapidly 
growing impact of the Green Revolution, which, while 
having produced a dramatic increase in cereal supplies in 
formerly food-defi cient countries such as India, Pakistan, 
and the Philippines, is not solving the increasing protein 
defi cit quickly enough. This highly important emphasis on 
the production of wheat and rice has unfortunately led to 
neglect of important protein crops; legumes, the primary 
supplementary protein food of India, have dropped in 
per capita availability to a signifi cant degree. Obviously, 
more attention must be given to legume production but an 
additional challenge exists in applying more effectively the 
‘new’ technologies to production of human food not only 
from locally-produced soybeans (now increasing in India) 
but also from large resources of oilseeds such as peanut and 
cottonseed.
 “This observer has seen in some countries which are 
seeking to increase soybean production and utilization a 
virtually uncritical euphoria toward the apparently limitless 
benefi cial potentials of this crop. This lack of realism was 
frequently unaccompanied by any adequate understanding 
of the basic and diffi cult technological problems which 
had to be overcome. The profound lesson of this book is 
that success in soybean utilization has been achieved only 
because of the research accomplishments of dedicated 
human talent and years of steadfast fi nancial and institutional 
support for its efforts. A particularly fascinating aspect of 
this volume is the fact that the editors and a number of the 
chapter authors are themselves pioneers in much of the 
research which has brought soybean technology to its present 
sophisticated and effective level.”
 Preface, by Allan K. Smith and Sidney J. Circle.
 “Soybeans are the most important cash crop in the 
United States. They have found an extremely wide area 
of utilization in animal feeds, human foods, and industrial 
applications. The U.S. soybean crop contributes more protein 

and fat to our food economy than any other single source. 
For example, milk protein contributes 4.7 billion pounds or 
about 1/3 of the total food protein consumed in the United 
States, whereas the soybean crop provides approximately 
27 billion pounds of protein, which is nearly twice the 
amount consumed by our population in the form of ingested 
food. It is unrealistic to presume that we can continue to 
feed our expanding population with the food industry as 
presently constituted; in the future we will have to depend 
more on bypassing the animal and producing acceptable 
foods directly from vegetable crops. Thus, the recent surge 
of interest in developing protein foods from soybeans and 
other oil seeds for the United States, as well as developing 
countries, is one practical approach to the solution of our 
food problems.
 “The present volume reviews the research and 
development on food uses of soybean protein products in 
the past 20 years, primarily in occidental type foods, and 
also the fundamental chemistry and associated research 
important in improving these products for utilization by 
the food industry. Occidental type uses of soybeans differ 
markedly from traditional oriental methods. Although in 
recent years the Japanese have initiated an extensive research 
program to improve their diet, yet there is much that Western 
scientists can learn from the ancient oriental methods of 
food preparation and current research in that area; thus a 
brief review of oriental foods is included. In turn, it should 
be noted that the Japanese are much interested in increasing 
their use of Western type foods. There is a substantial use of 
soy protein in foods in Britain, Germany, and some of the 
other European countries. There is also a growing interest in 
India, Brazil, Mexico, and other countries of South America.
 “The chemistry of the proteins, because of their high 
molecular weight and large number of chemically reactive 
groups, is very diffi cult to master; and despite extensive and 
intensive research in recent years, there is still much to learn. 
Only since about 1950 have the automatized tools desirable 
for the purifi cation and characterization of the proteins 
become available, yet accrual of knowledge in this fi eld is 
still time-consuming. However, very defi nite progress has 
been made in understanding the proteins with respect to their 
chemistry, nutrition, and biologically reactive components 
as well as their functional uses in foods. Recent research 
leading to a better understanding of the chemistry of the 
soybean fl avor problem suggests that its solution is very near. 
This will open the gates for a major expansion of the food 
uses of soybean protein.
 “The editors wish to express their thanks to the many 
people in government and industry who have generously 
supplied information, photographs, and drawings for our 
use. The W.L. Clayton Research Center of Anderson Clayton 
Foods, and Anderson, Clayton & Co. have been especially 
generous in their support and services during preparation 
of this manuscript for publication. The editors wish also 
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to express their gratitude to the chapter authors who have 
expended so much of their time and energy outside their 
regular responsibilities in the preparation of their respective 
chapters. Their contributions denote a sincere dedication 
to their chosen profession as well as to the advancement 
of the soybean industry. The editors also appreciate the 
assistance of Richard R. Fergle and Donald L. Cook of the 
W.L. Clayton Research Center in preparation of some of the 
Figures.
 “May, 1971.” Address: 1. PhD, Oilseeds protein 
consultant, New Orleans, Louisiana; 2. PhD, Director, 
Protein Research, W.L. Clayton Research Center, Anderson 
Clayton Foods, Richardson, Texas.

1153. Smith, A.K.; Circle, S.J. 1972. Chemical composition 
of the [soybean] seed. In: A.K. Smith and S.J. Circle, eds. 
1972. Soybeans: Chemistry and Technology. Westport, CT: 
AVI Publishing Co. xiii + 470 p. See p. 61-92. Chap. 3. [54 
ref]
• Summary: Contents: 1. Introduction. 2. Nitrogenous 
constituents: Nitrogen conversion factor, protein composition 
of the seed, high protein soybeans, garden type soybeans, 
nonprotein nitrogen, nitrogen distribution in meal fractions, 
amino acid distribution in meal fractions. 2. Soybean oil. 3. 
Ash and mineral constituents. 4. Phosphorus constituents: 
Phytin and inorganic phosphorus, phospholipids, nucleic 
acids. 5. Minor organic constituents: Phenolic acids, 
other organic components. 6. Soluble carbohydrates: 
Sucrose, raffi nose, stachyose and verbascose. 7. Insoluble 
carbohydrates of cotyledons. 8. Seed coat: Chemical 
composition, amino acids.
 In addition to high protein soybeans (for meal) and high 
oil soybeans (for soybean oil), there are also “Garden type 
soybeans: Garden types are soybeans which the Chinese and 
other oriental people use during the summer as green beans 
for the table. They were introduced into the U.S. program 
and tested as a potential garden crop by Lloyd and Burlison 
(1939, Illinois), Woodruff and Klaas (1938, Illinois), and 
Weiss et al. (1942). The garden type soybeans are sometimes 
referred to as vegetable or edible soybeans; however, at 
present the most popular designation is “garden type.” The 
garden varieties can be preserved by freezing and canning 
much like other vegetables.
 “Garden type soybeans are not basically different from 
fi eld varieties but are reported generally to be larger in 
size, higher in protein, lower in oil, lower in yield, and on 
reaching maturity they have a tendency to shatter from the 
pod, resulting in substantial loss if harvested with a combine. 
Garden varieties are reported to have a better fl avor and 
texture than the regular fi eld beans and have been compared 
in these qualities to lima beans.
 “Table 3.3 gives the protein and oil content of several 
varieties of garden type beans and Table 3.4 compares 
garden type beans with other common beans and with peas. 

The garden type contains about twice as much protein as the 
other beans and peas and 11 times as much oil. Thus, they 
are much higher in nutritive and caloric value than other 
garden beans and peas.”
 “Raffi nose is a nonreducing sugar without food 
value unless it has been hydrolyzed by strong acids into 
its components of galactose, glucose, and fructose.” The 
raffi nose can be hydrolyzed by either of two enzymes: 
invertase or emulsin. “Invertase will hydrolyze the sucrose 
part of the molecule to give melibiose and D-fructose. 
Emulsin, which contains an -D-galactosidase as well as 
a Beta-glucosidase, can hydrolyze the melibiose residue to 
yield galactose and sucrose. Bottom yeasts, which contain 
both enzymes, can completely hydrolyze raffi nose" (p. 83).
 Concerning verbascose (a soluble carbohydrate/sugar): 
Kawamura and Kasai (1966) used dextran gel fi ltration for 
the isolation and purifi cation of sucrose, raffi nose, stachyose, 
and verbascose (p. 84). Address: 1. Oilseeds Protein 
Consultant, New Orleans, Louisiana; 2. Director, Protein 
Research, Anderson Clayton Foods, Richardson, Texas.

1154. Smith, A.K.; Circle, S.J. 1972. Appendixes: Glossary 
of soybean terms: Terms used in conjunction with the 
processing of soybeans and the utilization of soy products. 
Offi cial standards of The United States for soybeans. In: 
A.K. Smith and S.J. Circle, eds. 1972. Soybeans: Chemistry 
and Technology. Westport, CT: AVI Publishing Co. xiii + 470 
p. See p. 438-56. Appendix. [4 ref]
• Summary: Glossary: Soybean(s), soybean processor, 
soybean processing (solvent extraction, mechanical 
processing, pre-press solvent processing), soybean oil, 
crude soybean oil, edible crude soybean oil, refi ned soybean 
oil, edible refi ned soybean oil, hydrogenated soybean oil, 
degummed soybean oil, winterized oil, technical grade 
refi ned soybean oil, soybean fatty acids, soybean soapstock, 
acidulated soybean soapstock, soybean lecithin, break 
material, sludge.
 Soybean products: Ground soybeans, ground soybean 
hay, soybean hulls, solvent extracted soybean feed, soybean 
meal, dehulled solvent extracted soybean meal, soybean mill 
feed, soybean mill run, heat processed soybeans, nitrogen 
free extract (N.F.E.).
 Standard specifi cations: Soybean chips, soybean cake, 
41% protein soybean meal, soybean fl akes, 44% protein 
soybean meal, dehulled soybean fl akes, 50% protein solvent 
extracted soybean meal.
 Soybean proteins: Soy fl our, soy grits, soybean meal, 
defatted soy fl our, low-fat soy fl our, high-fat soy fl our, full-
fat soy fl our, lecithinated soy fl our, protein, isolated protein, 
toasting, textured protein products (TPP), meat analogs. 
Defi nitions: Soy grits and/or soy fl our, isolated soy protein, 
soy protein concentrate.
 Vegetable fats: Margarine, vegetable shortening.
 Oriental foods: Soy sauce (shoyu), soy milk, miso, tofu, 
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dried tofu, aburaage, kinako (“Ground toasted soybeans, 
used for making Japanese-style cakes” [confections]), 
namaage, ganmodoki, tempeh, natto, yuba, moyashi 
(soybean sprouts), vanaspati, ghee.
 Offi cial standards of the U.S. for soybeans. Soy 
fl our standards. Analytical data range of commercial soy 
protein. Some U.S. companies marketing soy protein 
food ingredients. Nitrogen solubility index (NSI). Protein 
dispersibility index (PDI). Urease activity. Water absorption 
of soy fl our. Address: 1. Oilseeds Protein Consultant, New 
Orleans, Louisiana; 2. Director, Protein Research, Anderson 
Clayton Foods, Richardson, Texas.

1155. Wolf, W.J. 1972. Purifi cation and properties of the 
[soybean] proteins. In: A.K. Smith and S.J. Circle, eds. 1972. 
Soybeans: Chemistry and Technology. Westport, CT: AVI 
Publishing Co. xiii + 470 p. See p. 93-143. Chap. 4. [163 ref]
• Summary: Contents: 1. Introduction. 2. Nomenclature. 
3. Subcellular structure. 4. Protein extraction: Preparation 
of fl akes and meal, extraction of meal (extraction solvents, 
meal-to-solvent ratio, extraction temperature, effect of pH). 
5. Fractionation methods: Fractional precipitation (isoelectric 
precipitation, use of metal cations, cryoprecipitation, 
ammonium sulfate precipitation, fractionation with 
organic solvents), fractional extraction (neutral salts, salts 
at pH 4.5), chromatography (hydroxylapatite, modifi ed 
polysaccharides, ion-exchange resins, gel fi ltration). 6. 
Chemical properties of soybean protein: Nitrogen content, 
nonprotein constituents in soybean proteins, amino acid 
compositions (amino acid analyses, sulfhydryl content), 
primary structures, disulfi de polymerization (polymers in 
defatted meal, polymerization during protein precipitation). 
7. Physical properties of soybean proteins: Solubility, 
molecular size, molecular structure and conformation 
(Bowman-Birk [1.9S] inhibitor, Kunitz trypsin inhibitor, 
hemagglutinin, lipoxygenase, 7S globulin, 11S globulin, 15S 
globulin, urease), electrochemical properties (electrophoresis 
{moving boundary electrophoresis, gel electrophoresis, 
immunoelectrophoresis, isoelectric focusing}, titration 
studies). 8. Denaturation of soybean proteins: Heat 
denaturation, denaturation by extremes of pH (acid pH, 
alkaline pH), denaturation by organic solvents, denaturation 
by detergents, effects of urea and guanidine hydrochloride. 
9. Immunochemical properties of soybean proteins. Address: 
Northern Regional Research Lab., Peoria, Illinois.

1156. Yoshimoto, Akihiro; Nomura, S.; Hongo, M. 1973. 
Gamma-polyglutamic acid depolymerase inducted by 
infections of natto and subtilis phages and its further 
properties. Agricultural and Biological Chemistry 37(1):83-
90. Jan. [24 ref]
• Summary: Gamma-polyglutamic acid is known as PGA. 
Its depolymerase is an enzyme. Address: Lab. of Applied 
Microbiology, Dep. of Agricultural Chemistry, Kyushu 

Univ., Fukuoka, Japan.

1157. Kameda, Yukio; Matsui, K.; Hosoya, K.; Nomura, A.; 
Sugano, N. 1973. Antitumor activity of Bacillus natto. IV. 
Purifi cation and properties of an extracellular protease from 
Bacillus natto KMD 1126. Chemical and Pharmaceutical 
Bulletin 21(3):538-45. March. [21 ref]
• Summary: A protease is an enzyme that hydrolyzes 
proteins. This is an alkaline protease. “When a mixture 
of surfactin, the protease, and EDTA was incubated with 
carcinoma cells, a synergetic effect on the cytolysis of 
Ehrlich ascites carcinoma cells was observed.” Address: 
Faculty of Pharmaceutical Sciences, Kanazawa Univ., 13-1 
Takara-machi, Kanazawa, Japan.

1158. Lockmiller, N.R. 1973. Increased utilization of protein 
in foods. Cereal Science Today 18(3):77-81. March. [13 ref]
• Summary: Details are given on each type of soy protein 
product and the way each is used. Table 4 gives the price per 
pound for various soy protein foods, the estimated annual 
production in 1972, and the current uses. Soy fl our and grits, 
$0.15-$0.17/lb, 352-500 million pounds produced in 1972. 
Used as ingredients for baked goods, dog foods, sausages.
 Soy protein concentrates, $0.21-$0.25/lb, 40-50 million 
pounds produced. Used in manufacturing textured products. 
Ingredients in processed meats, baby foods, and health foods.
 Soy protein isolates: Regular $0.41-$0.45/lb, modifi ed 
isolates $0.92-$1.33/lb. Production of both types: 35-40 
million pounds. Regular isolates are used in manufacturing 
analogs such as meatless ham, bacon, hot dogs, etc. Modifi ed 
isolates are used in whipping agents.
 Textured soy protein products: Extruded fl ours, $0.27/
lb and up. Spun isolates $0.50/lb and up. Production of 
both combined: 35-40 million pounds in 1972. Textured 
soy protein products are use in bacon bits, bacon strips and 
similar foods.
 Table 6 shows what companies supply which of the 
following types of edible soy-based ingredients: Soy fl our 
and grits (defatted, low-fat, full-fat), concentrates, isolates, 
spun fi bers, textured soy prod. The companies are ADM 
(soy fl our and grits–defatted, low-fat, and full fat, textured 
soy prod.), Cargill, Central Soya, Far-Mar-Co, General 
Mills, Griffi th Labs, Gurley, Inc., Lauhoff Grain Co., Miles 
(Worthington), National Protein, Ralston Purina, A.E. Staley, 
Swift & Company. Address: A.E. Staley Mfg. Co., Decatur, 
Illinois.

1159. Baker, E.C.; Mustakas, G.C. 1973. Heat inactivation of 
trypsin inhibitor, lipoxygenase and urease in soybeans: Effect 
of acid and base additives. J. of the American Oil Chemists’ 
Society 50(5):137-41. May. [19 ref]
• Summary: “Without additives, lipoxygenase proved to 
be the most heat labile and TI [trypsin inhibitors], the least. 
With either acid or base additives, the initial inactivation 
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of urease and lipoxygenase was accelerated signifi cantly; 
however, while TI inactivation was accelerated by base, it 
was retarded by acid addition.” Address: Northern Regional 
Research Lab., Peoria, Illinois 61604.

1160. Kikkoman Foods, Inc. 1973. Kikkoman Foods, Inc. 
(Brochure). Walworth, WI 53184. 12 p. Undated. 28 cm. 
[Eng]
• Summary: This color booklet, with a red, white, blue, 
and green cover, was handed out at the grand opening of 
Kikkoman’s shoyu plant at Walworth, Wisconsin, on 16-17 
June 1973.
 Contents: Message from Keizaburo Mogi (Chairman 
of the Board) and Saheiji Mogi (President). Profi le of 
Kikkoman Foods Inc. (including a brief history of operations 
in America). Color photos of board members. Kikkoman 
shoyu production method. Kikkoman Foods, Inc. products. 
Kikkoman glorifi es fl avor (contains 4 recipes: Chicken 
teriyaki, Lamb stew superb, Kikko-burgers, and Salad 
dressing). The history of shoyu. Kikkoman group: Kikkoman 
Shoyu Co., Ltd., est. 1917 in Noda. Kikkoman International 
Inc. (KII), Japan Food Corporation (JFC), Pacifi c Trading 
Co., Ltd. (PT, est. 1928), Kikkoman Daitokai (Europe) 
GmbH (Japanese restaurant chain, est. 1972), Kikko Foods 
Corp. (est. 1961, for Del Monte brand), Mann’s Wine Co., 
Ltd. (est. 1962 in Tokyo). Seishin Pharmaceutical Co., Ltd. 
(est. 1961 in Noda, enzymes), Tone Coca-Cola Bottling 
Co., Ltd. (est. 1962 in Ichikawa City, Japan). Message from 
Patrick J. Lucey, Governor of Wisconsin.
 Kikkoman Foods, Inc (KFI) has capital of $400,000 
(issued). Kikkoman’s fundamental corporate aim is “to 
enrich the daily lives of people everywhere by adding to 
the joys and benefi ts of good eating. In this way we feel 
that we can best contribute to building a happier and more 
prosperous society.” Chronology of Kikkoman in America: 
1868–Kikkoman Shoyu fi rst introduced to America when 
immigrants from Japan brought kegs of shoyu with them to 
Hawaii. 1957–Kikkoman International Inc. (KII) established 
in San Francisco to “streamline import and distribution of 
Kikkoman Shoyu in America.” 1958–Los Angeles branch of 
KII established. 1960–New York branch established. 1965–
Chicago branch established. 1968–Kikkoman begins bulk 
shipments of shoyu to the USA for bottling at Leslie Foods 
Co. Facilities in Oakland, California. 1972 Jan.–Ground-
breaking ceremony for plant at Walworth, Wisconsin. 1972 
March–Kikkoman Foods, Inc. is established. 1973 June–KFI 
plant starts operating in Walworth, Wisconsin.
 Color illustrations show (1) The Kikkoman plant from 
ground level. (2) A ceramic bottle of shoyu exported to 
Europe around 1670. Written in blue letters on a white 
background: “Soy. Manufactured by Sollonyama, Nagasaki, 
Japan.” (3) Scene of shoyu production in Noda 100 years 
ago.
 Color photos show: (1) A Japanese worker handing an 

American worker a soybean; both are smiling and wearing 
hardhats. (2) Two men with shovels breaking ground 
(Jan. 1972). (3) Chairman Keizaburo Mogi at the start-up 
ceremony (Dec. 1972). (3) The outside of the KFI plant from 
ground level at dawn. (4) Small circular portraits of the KFI 
offi cers: Chairman of the Board Keizaburo Mogi, President 
Saheiji Mogi, Executive Vice President & General Manager 
Toyoji Murai, Vice President and Treasurer Yuzaburo Mogi, 
Vice President and Secretary Harumi Kashima, Assistant 
Secretary Thomas G. Godfrey, Assistant Secretary Milton 
E. Neshek. (5) Two views of the inside of the plant plus a 
fl ow chart, which includes “seed mold” and “automatic mold 
culturing.” However the text above, titled “Kikkoman shoyu 
production method,” states: “Next, a yeast called Kikkoman 
Aspergillus Sojae is introduced and the mixture is cultured 
for three days. The resulting culture, ‘koji’ is mixed with 
salt and water to make a mash called ‘moromi.’ Then comes 
the most important part: the process of leisurely brewing 
in special fermentation tanks. It is this unhurried brewing 
process that creates the many compounds and elements that 
bring out the myriad fl avors and subtle aromas for which 
Kikkoman Shoyu is famous.”
 (6) 12 Kikkoman soy sauce and teriyaki products and 
package sizes. The larger cans [1.1 to 4 quarts] also have the 
word “shoyu” on the label. (7) An American family at dinner 
with bottles of Kikkoman’s soy sauce and Mann’s Wine on 
the table. The mother is holding a large serving of roast beef 
on a platter, with recipes for chicken, lamb, and burgers 
overhead. The message: Kikkoman enhances the fl avor of 
meat. (8) Small aerial view of the Kikkoman plant in Noda, 
Japan. (9) Outside of the KII (Kikkoman International Inc.) 
offi ces in San Francisco. (10) Patrick J. Lucey, Governor of 
Wisconsin. Address: Walworth, Wisconsin.

1161. Lee, Kap Sang; Chung, Dong Hyo. 1973. [Effects of 
Bacillus natto on Korean soybean paste]. Korean J. of Food 
Science and Technology 5(3):163-68. June. [33 ref. Kor; eng]
• Summary: “In order to study on the effects of Bacillus 
natto on the soybean paste used to make natto, there were 
determined the contents of total nitrogen, amino acid, 
ammonia-nitrogen, total acid, reducing sugar and proteolytic 
activity etc.
 “The results are summarized as follows;
 “1. Fermentation of natto paste was faster than koji paste 
and the fermentation period were suffi cient in thirteen days.
 “2. The chemical components, color, taste and fl avor 
of natto paste (added 15% natto) were much better than the 
other soybean paste.
 “3. The contents of ammonia-nitrogen and amino acid 
of soybean paste were gradually increased during thirteen 
days in the fermentation, while total nitrogen contents were 
decreased.
 “4. After thirteen days of the fermentation, the contents 
of amino acid were decreased.
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 “5. The contents of amino acid of natto paste were much 
more those of koji paste.
 “6. Total acid and reducing sugar contents indicated 
a rapid increase from nine to fi fteen days during the 
fermentation, and a slower and decrease after fi fteen days.
 “7. Total acid and reducing sugar contents of natto paste 
were somewhat higher than those of koji-paste.
 “8. No signifi cant difference was observed in the 
contents of reducing sugar and total acid according to the 
amount of natto added.
 “9. The contents of reducing sugar and amino acid were 
proportional to the proteolytic activity.
 “10. A good soybean paste may be produced by adding 
15% natto to the raw material in thirteen days of the 
fermentation.” Discusses Bacillus subtilis. Address: Kang 
Won College, College of Agriculture, Chung-Ang University, 
Korea.

1162. Roozen, J.P.; Pilnik, W. 1973. Ultrafi ltration controlled 
enzymatic degradation of soy protein. Process Biochemistry 
8(7):24-25. July. [17 ref]
• Summary: “Because of their taste, most hydrolysates 
formed by enzymatic degradation are not used in foodstuffs. 
Enzymatic depolymerisation in an ultrafi ltration cell 
continuously separates peptides of desirable molecular 
weights from the reaction mixture. For application, the 
molecular weight has to be low enough to ensure solubility 
in acid fruit juice media, but not so low as to give a bitter 
taste.”
 Soy proteins of middle molecular weight are most 
suitable for introducing into fruit juices. These intermediate 
proteolytic products can be isolated by fi rst digesting a soy 
protein solution with enzymes, then subjecting the mixture to 
ultrafi ltration as the digestion proceeds.
 Promine D, a commercial neutral isolated soybean 
protein in the sodium form, was purchased from Central 
Soya’s plant in Chicago, Illinois. The following enzymes 
were studied: Pankreasproteinase A and Bakterienproteinase 
N (Röhm [Roehm] GmbH, Darmstadt, Germany), FAAN 
type A and Saure Protease SPR (Schweiz Ferment AG, 
Basel, Switzerland), HT Proteolytic 200 (Takamine, Miles 
Labs Inc.), and Rhozyme P-53 conc (Rohm & Haas, 
Philadelphia, Pennsylvania). The hydrolysis was carried out 
in a 142 mm Hi-Flux Ultrafi ltration Cell (Millipore) placed 
in a thermostat. The ultrafi ltration membrane was the DDS 
800 membrane (De Dansk Sukkerfabrikker, Copenhagen, 
Denmark) with a nominal 100% rejection of molecules larger 
than 6,000 daltons. The pressure on the cell varied from 2 to 
8 atmospheres.
 The authors conclude that absence of beany fl avor and 
bitterness is a very attractive property of these instant soluble 
hydrolysates. Therefore ultrafi ltration appears to be a useful 
means of preparing high-grade food peptides. Address: 
Dep. of Food Science, Agricultural Univ., Wageningen, 

Netherlands.

1163. Hashimoto, Hikotaka; Yokotsuka, Tamotsu. 1973. 
[Studies on sediment of shoyu. VII. The signifi cant effect of 
thermostable acid protease on sediment formation of shoyu 
(soy sauce)]. Hakko Kogaku Zasshi (J. of Fermentation 
Technology) 51(9):661-69. [15 ref. Jap; eng]
• Summary: “Raw shoyu (the fi ltrate of the aged mash) was 
heated to 70 to 80ºC at the fi nal stage of fermentation. After 
this treatment the sediment, which is mainly composed of 
protein, was gradually formed.
 “The addition of commercially available proteases 
obtained from various sources and culture extracts of 
Aspergillus molds to the heated shoyu was able to reduce the 
time of this sediment formation. This accelerating activity 
was well correlated with the protease activity measured at pH 
5.0, where the pH of shoyu lies. Thermostable acid protease 
is suggested to be more effective in accelerating the sediment 
formation than the thermolabile enzyme, because the rate of 
nonenzymatic formation of sediment was increased with an 
increase in temperature.
 “In view of this point, a thermophilic fungus, 
Penicillium duponti K 1014 was selected because, of its 
high levels of productivity of thermostable acid protease. 
The purifi ed acid protease of Pen. duponti K 1014 was quite 
stable during the treatment at 60ºC, and therefore, it was 
regarded as a thermophilic protein. The enzyme was most 
active at pH 4.6, 75ºC, for the hydrolysis of hemoglobin, and 
at 75 to 80ºC for sediment formation in shoyu.” Address: 
Central Research Laboratories, Kikkoman Shoyu Co., Ltd., 
Noda, Japan.

1164. L.V.N. / L.V.D. 1973. [The role of enzymes and molds 
in Vietnamese soy sauce production]. Khoa Hoc Thuong 
Thuc (Hanoi). Oct. 30. [Vie; eng+]*
• Summary: For a translation of this article, see HOANG, 
Van Chi (25 May 1979). A table gives the composition of 
Vietnamese soy sauce. The mold most suited for soysauce 
production is Aspergillus oryzae. Address: Vietnam.

1165. Cowan, J.C.; Rackis, J.J.; Wolf, W.J. 1973. Soybean 
protein fl avor components: A review. J. of the American Oil 
Chemists’ Society 50(10):426A-435A, 444A. Oct. [46 ref]
• Summary: Contents: Introduction. Flavor of soy 
fl our, concentrates and isolates. Identifi cation of fl avor 
components. Preventing formation of fl avor. Procedures 
for removing fl avor. Tables: (1) Estimates of production of 
soy fl ours, concentrates and isolates for food in 1970 (in 
million lbs.). (2) Effect of steam on fl avor score given by 
taste panel for different soy fl ours. (3) Odor and fl avor of 
some commercial samples (fl avors are described as bitter, 
beany, nutty, toasted, raw or green). (4) Flavor thresholds 
of soybean products. (5) Volatile carbonyl compounds from 
defatted soybean fl our. (6) Amounts of volatile products in 
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raw soybeans–Hawkeye variety. (7) Effect of initial moisture 
on urease activity and nitrogen solubility index (NSI) of 
whole soybeans immersion-cooked in boiling water.
 Figures (graphs): (1) Effect of extraction on amount of 
material removed with [three] hexane-alcohol azeotropes 
from defatted soybean fl akes. (2) Effect of extraction time on 
fl avor scores of soybean fl akes extracted with [three] hexane-
alcohol azeotropes. Organoleptic evaluations made on 2% 
water dispersions. Address: Northern Regional Research 
Lab., Peoria, Illinois 61604.

1166. Taira, Harue. 1973. Heat destruction of amino acids 
in soybean products. JARQ (Japan Agricultural Research 
Quarterly) 7(4):267-73. Oct. [11 ref]
• Summary: Traditional, processed soybean foods that are 
widely used in homes in Japan include “Shoyu (fermented 
soy sauce), Miso (fermented soybean paste), Natto 
(fermented soybeans), Tofu (bean curd), Aburaage (fried 
bean curd), Kori-tofu (dried Tofu) and Kinako (roasted 
soybean fl our).”
 One of the steps in making each of these foods is 
heating, which denatures the protein (making it more 
digestible), eliminates the peculiar soybean fl avor, and 
develops colored substances (which “can prevent oxidation 
of the unsaturated fatty acid contained abundantly in 
soybeans during the fermentation process of Miso as an 
example”). Heating also eliminates antinutritional factors.
 “But overheating causes excessive denaturation of 
soybean protein and destruction of amino acids.”
 Tables show: (1) Amino acid composition of 7 soybean 
products, including Mamemiso [soybean miso, such as 
Hatcho miso] and yuba. (2) Change of amino acid after three 
steps in the process of making Mame-miso: Soaking the 
soybeans, heating the soybeans, the fi nal product. (3) Change 
of amino acid after two steps in the process of making natto: 
Heating the soybeans, fi nal product. After heating at a rather 
high temperature for a short time (120ºC for 30 minutes), 
there was no decrease in any amino acids except arginine, 
which decreased by 17.8%, and decreased by 29.1% in the 
fi nal product. Some essential amino acids increased during 
the natto process. Methionine increased from 0.9 gm per 
17 gm of nitrogen to 1.1 gm, an increase of 22.2%. Cystine 
remained unchanged at 1.0. (4) Change of amino acid after 
three steps in the process of making Tofu: Soaking the 
soybeans, heating the soybeans, the fi nal product. No amino 
acids are reduced by heating, and some (such as methionine) 
increase. Of the 18 amino acids measured, 5 are unchanged, 
10 increase, and 3 decrease slightly: Glutamic acid 19.6 > 
19.3. Tryptophan 1.5 > 1.4. Serine 6.6 > 6.4.
 One of the products which is heated by dry heat only 
(without soaking in water) is kinako. It is heated at 160ºC for 
10 minutes, then ground. This heating reduced lysine from 
5.1 to 4.8.
 Figures (graphs) show: (1) The heat destruction of lysine 

in defatted soybean fl our at 4 different temperatures (from 
100ºC to 126ºC) for 4 different times (from 30 minutes to 4 
hours). The higher the temperature and the longer the time, 
the greater the destruction of lysine.
 (2) The heat destruction of cystine in defatted soybean 
fl our. Same 4 temperatures and times; roughly same results.
 (3) The infl uence of water on the heat destruction of 
lysine in defatted soybean fl our. Same 4 temperatures and 
times. Adding water reduces the destruction of lysine.
 (4) The infl uence of water on the heat destruction of 
cystine in defatted soybean fl our. Same 4 temperatures and 
times. Adding water reduces the destruction of cystine.
 (5) Heat destruction of total and available lysine in 
defatted soybean fl our. Same 4 temperatures and times.
 (6) Enzyme treatment and total liberated amino acids. 
Address: Food Analysis and Nutrition Div., National Food 
Research Inst., Ministry of Agriculture & Forestry, Koto-ku, 
Tokyo.

1167. Edelsoja GmbH. 1973. Edelsoja: Top food protein 
(Portfolio). Hamburg, West Germany. 4 inserts. 31 cm. [Eng]
• Summary: The cover of this portfolio has light-green 
letters and the company logo on a dark-green, glossy 
background. The inside front cover states that Edelsoja 
GmbH has been processing soybeans for more than 40 years 
(i.e. since before 1935). “It is one of the oldest and most 
experienced fullsoy protein manufacturers. Associates are 
the Ölmühle Hamburg AG with a yearly soybean processing 
of approximately 600,000 tons, and the Lucas Meyer group, 
which is a leader in the soy lecithin fi eld.” The inserts are: 
(1) Letter dated 3 June 1975 to Mr. Arthur C. Eldridge, 
USDA NRRL, Peoria, Illinois, from Günter Krull, signed, 
on letterhead. His company is one of the few producers 
of full-fat soyabean fl our. He and his technical colleagues 
would like to meet Eldridge in the USA during an upcoming 
trip. Business cards from the following colleagues are 
enclosed: Heinz Thiem of Oelmuehle Hamburg AG / Hansa 
Muehle. Ruediger Zieglitz. On the letterhead the old place 
of production (Neuhaeuser Damm 27) has been crossed out; 
the new place is Koehlbrandstrasse 1. (2) Soypur product 
description. It is “a fi nely ground full-soy protein [whole soy 
fl our] from which the bitterness has been removed by the 
special Edelsoja process.” Contains 40.0% protein, 21.0% 
fat and 3.5% crude fi bre (2 p.; 7 Nov. 1973). (3) Nurupan 
product description. A whole soy fl our from dehulled 
soybeans with 41.0% protein, 20.0% fat and 2.5% crude fi bre 
(3 p.; 7 Nov. 1973). (4) Soyapan product description. “An 
enzyme active full-soy protein [whole soy fl our] for white 
and toast bread.” Contains 41.0% protein, 20.0% fat and 
3.5% crude fi bre (1 p.; 7 Nov. 1973).
 Note: These dated inserts (7 Nov. 1973) are the earliest 
documents seen (April 2001) concerning Lucas Meyer 
GmbH. Address: Ausschlaeger Elbdeich 21, 2 Hamburg 28, 
West Germany. Phone: (040) 78 1708.
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1168. Mital, B.K.; Shallenberger, R.S.; Steinkraus, K.H. 
1973. -Galactosidase activity of Lactobacilli. Applied 
Microbiology 26(5):783-88. Nov. [27 ref]
• Summary: Some lactic acid bacteria possess alpha-
galactosidase, an enzyme necessary to split -galactosidic 
bonds present in raffi nose and stachyose. Address: Cornell 
Univ., New York State Agric. Exp. Station, Geneva, NY 
14456.

1169. Tracor-Jitco, Inc. 1973. Scientifi c literature reviews 
on Generally Recognized as Safe (GRAS) food ingredients–
Hydrogenated soybean oil. Report No. FDABF-GRAS-200 
PB-228 557. vii + 87 p. Dec. No index. 27 cm. Prepared for 
Food and Drug Administration. Available from NTIS, U.S. 
Dept. of Commerce, P.O. Box 1553, Springfi eld, VA 22161. 
[430 ref]
• Summary: Contents: Summary. Part I: Chemical 
information. Nomenclature. Empirical formula. Structural 
formula. Molecular weight. Specifi cations. Description. 
Analytical methods. Occurrence. Part II: Biological data. 
Acute toxicity. Short term studies: Direct toxicity, nutritional 
imbalance, EFA defi ciency, vitamin E or antioxidant 
defi ciency, autoxidation and peroxidation effects. Long 
term studies. Special studies. Part III: Biochemical aspects. 
Breakdown. Absorption–distribution. Metabolism and 
excretion. Effects on enzymes and other biochemical 
parameters. Drug interactions. Consumer exposure. Address: 
1300 E. Gude Dr., Rockville, Maryland 20851.

1170. Saito, Y.; Ito, K.; Kawano, K.; Endo, H. 1973. Koso-
zai riyô no miso jôzô ni tsuite [Miso manufacturing using 
enzymic preparations]. Miso no Kagaku to Gijutsu (Miso 
Science and Technology) No. 236. p. 20-30. (Chem. Abst. 
82:169,030p). [12 ref. Jap]*
Address: 1,3,4. Fukushima-ken, Aizu Wakamatsu Kogyo 
Shikensho Shokuhin-bu; 2. Nishimata Miso Shoyu Jozo K.K.

1171. Crocco, Stephanie Carmela. 1973. Treatment of soy 
milk oligosaccharides by a homogeneric enzyme extract 
containing alpha-galactosidase. PhD thesis, The Louisiana 
State University and Agricultural and Mechanical College. 
92 p. Page 878 in volume 35/02-B of Dissertation Abstracts 
International. *
Address: The Louisiana State Univ. and Agricultural and 
Mechanical College.

1172. Hermana, -. 1973. Tempe: An Indonesian fermented 
soybean food. In: W.R. Stanton, ed. 1972. Waste Recovery 
by Microorganisms: Selected Papers for the UNESCO/
ICRO Work Study held at the University of Malaya. Kuala 
Lumpur: Ministry of Education, Malaysia... 221 p. See p. 55-
62. Held 1-18 May 1972 at Kuala Lumpur, Malaysia. Illust, 
Maps. 27 cm. [34 ref]

• Summary: An excellent early summary. Contents: 
Introduction. Methods of preparation: Dehulling, packaging. 
The mold (Rhizopus species): Characteristics desirable for 
a strain of mold used to manufacture tempe, requirements 
for mold growth. The inoculum: Methods used to prepare 
it. Nutritive value: Changes in protein (soluble nitrogen, 
changes in amino acids and free amino acids), changes 
in lipids (strong lipolytic activity, changes in fatty acid 
composition, changes in linolenic acid, acid number and pH), 
changes in carbohydrates, changes in B vitamins, changes 
in solids (and soluble solids), changes in nutritive value of 
protein (changes in PER). Uses of tempe (keeping quality, 
extending shelf life by sun drying or deep frying).
 A table (p. 60) shows the nutritive value of tempe per 
100 gm.
 Note: This is the earliest document seen (Sept. 2011) 
that describes commercial production of tempeh. Address: 
Bandung, Indonesia.

1173. Ikediobi, Christopher Okwuolisa. 1973. Co-oxidation 
of beta-carotene by soybean lipoxygenase. PhD thesis, Iowa 
State University. 211 p. Page 4819 in volume 34/10-B of 
Dissertation Abstracts International. *
Address: Iowa State Univ., Ames, Iowa.

1174. Lee, James Ronald. 1973. Partial purifi cation and 
characterization of pectin methyl esterase in vegetable 
soybeans. MSc thesis, University of Tennessee, Knoxville. 
vii + 47 p. 28 cm. *
Address: Knoxville, Tennessee.

1175. Rosen, G.D. 1973. Factors governing the use of soya-
bean and other oilseed proteins. In: J.W.G. Porter and B.A. 
Rolls, eds. 1973. Proteins in Human Nutrition. London and 
New York: Academic Press. xi + 560 p. See p. 383-95. Chap. 
25. [2 ref]
• Summary: Contents: The importance of economic factors. 
Production infl uences. Protein-containing derivatives of 
oilseeds. Non-protein factors affecting utilization. New 
specialty products. Current and future competition for 
oilseed proteins.
 Table IV on p. 292 lists the “Use of some soya-bean 
specialty products in the USA in 1969-70.” Figures are in 
tons. Values in parentheses are in million dollars: Products: 
Coffee whiteners 35,000 ($63.0; Relatively little soya-bean 
material is used as yet in these materials due to inadequate 
functional and fl avor properties), Industrial isolates 26,000 
($12.5), Protein concentrates 18,000 ($7.5), Edible isolates 
16,000 ($11.5), Textured soy fl ours 13,000 ($7.5), Soya-bean 
milk products 6,000 ($?), Soya-bean isolate meat analogs 
1,500 ($3.2), Whipping isolates 600 ($1.0).
 Applications: Pet foods 100,000, Industrial applications 
70,000, Food aid programs 50,000, Baked goods 40,000, 
Meat products 20,000, Other food uses 18,000, Calf-milk 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   358

© Copyright Soyinfo Center 2021

replacers 10,000, Fermentation processes 6,000. The author 
concludes: “Table IV refers to approximately 400,000 tons 
of soya-bean-based specialty products in the USA, and 
this should be compared with 17½ million tons of soya-
bean cakes and meals used in animal feeding.” Address: 
Birchwood Lodge, The Birches, Farnborough, Kent, 
England.

1176. San Jia Starch Factory. 1973. [Report on the 
application of liquid proteinase for soy sauce production]. 
Acta Microbiologica Sinica (Wei Sheng Wu Xue Bao) 
13(2):188-90. [3 ref. Chi]

1177. Zimmerman, Gerald Lee. 1973. Factors determining 
calcium activation or inhibition of soybean lipoxygenase. 
PhD thesis, Iowa State University. 81 p. Page 3293 in 
volume 34/07-B of Dissertation Abstracts International. *
Address: Iowa State Univ., Ames, Iowa.

1178. Deneck, Guy. 1974. Use of soy fl ours in bakery 
products. J. of the American Oil Chemists’ Society 
51(1):185A-86A. Jan. Proceedings, World Soy Protein 
Conference, Munich, Germany, Nov. 11-14, 1973.
• Summary: Contents: Introduction. Enzyme active and 
inactive soy fl ours. Address: Societe Industrielle des 
Oleagineux (SIO), Paris, France.

1179. Mansvelt, J.W. 1974. Protein based whipping agents. 
J. of the American Oil Chemists’ Society 51(1):202A-03A. 
Jan. Proceedings, World Soy Protein Conference, Munich, 
Germany, Nov. 11-14, 1973.
• Summary: Contents: Introduction. Surface active agents. 
Beating or whipping. Advantages of aeration. Uses of 
aeration. Address: Lenderink & Co. B.V., Schiedam, The 
Netherlands.

1180. Meyer, Edwin W. 1974. Introduction to round-table 
discussion on soy protein in dairy-type foods, beverages, 
confections, dietary, and other foods. J. of the American Oil 
Chemists’ Society 51(1):197A. Jan. Proceedings, World Soy 
Protein Conference, Munich, Germany, Nov. 11-14, 1973.
• Summary: “This session provides a forum for the 
discussion of the uses of soy protein products in specifi c 
foods such as: infant formulations and baby foods; coffee 
whiteners; whip toppings; cheese-like foods; frozen and 
chilled desserts; margarine and other spread products; 
beverages, including dietary and nutritional beverages of 
the carbonated, still, or milk-like varieties; confections, 
including candies; imitation nut meats and nut butters; 
whipping agents; and dietary foods, including calorie-
reduced foods.” Address: Central Soya Co., Chicago, Illinois.

1181. Prendergast, K. 1974. Protein hydrolysate–A review. 
Food Trade Review. Jan. p. 14, 16-21. [15 ref]

• Summary: Contents: Introduction. Enzymic hydrolysis. 
Alkaline hydrolysis. Acid hydrolysis. Manufacturing 
process. Raw materials. Cost effectiveness. Ease of 
application. Temperature stability. Water solubility. Shelf 
life. Safety. Nutritional. Lack of solubility in oils and 
fats. Hygroscopicity. Lack of specifi c individual fl avours. 
Applications: Why are HVP’s necessary?, soups, gravies and 
bouillons, meat and poultry products, fi sh products, sauces, 
savoury snacks, unusual applications, maillard reaction 
products, novel protein. Analysis and fl avouring principles.
 “The use of protein hydrolysates to improve the fl avour 
of foods originated many hundreds of years ago in the Far 
East with the development of traditional soy sauce, which 
was made by the action of mould enzymes on steamed 
soyabeans and wheat. Then, in 1912, several patents were 
granted to Ikeda in Japan, and over the next sixty years 
enormous advances were made in hydrolysate technology. 
Now, by process refi nement and formulation, manufacturers 
can produce grades which are tailor-made to an individual 
food product’s requirements. Furthermore, whereas 30 to 40 
years ago most manufacturers had just one or two grades, 
which were used for every product type, suppliers can now 
frequently offer a range of thirty hydrolysates, each with its 
own individual properties, character and fl avour.”
 To make HVP, protein and hydrochloric acid are cooked 
at an elevated temperature. When the hydrolysis is complete, 
the material is neutralized with sodium hydroxide or sodium 
carbonate to a pH in the range 4.8 to 6.0. A black sludge 
called humin is removed by fi ltration, then the fi ltrate is 
debittered and decolorized / bleached using an activated 
carbon. After a fi nal fi ltration the resulting HVP can be 
spray-dried to make a powder, concentrated to a paste in 
vacuum pans, or sold as a liquid. Address: Hercules Powder 
Co., Ltd.

1182. Pringle, William. 1974. Full-fat soy fl our. J. of the 
American Oil Chemists’ Society 51(1):74A-76A. Jan. 
Proceedings, World Soy Protein Conference, Munich, 
Germany, Nov. 11-14, 1973.
• Summary: Contents: Abstract. Introduction. Production. 
Enzyme active soy fl our. Heat processed full-fat soy fl our. 
Uses. Address: The British Arkady Co. Ltd., Arkady Soya 
Mills, Old Trafford, Manchester M16 0NJ, England.

1183. Rackis, Joseph J. 1974. Biological and physiological 
factors in soybeans. J. of the American Oil Chemists’ Society 
51(1):161A-74A. Jan. Proceedings, World Soy Protein 
Conference, Munich, Germany, Nov. 11-14, 1973. [218 ref]
• Summary: Contains the fi rst discussion of the role of 
cholecystokinin-pancreozymin (CCK-PZ: pronounced kol-
uh-sis-to-KAI-nin; CCK-PZ stimulates enzyme synthesis in 
the pancreas for repletion of digestive enzymes) and of an 
allergen in soy protein.
 Contents: Abstract. Introduction. Biological factors 
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in soy protein products: Raw soybean meal, soy by-
products, protein isolates and concentrates, toxicity a 
misnomer, unidentifi ed growth factors. Elimination of 
antinutritional factors: Heat treatment, other processing 
techniques. Interrelationship between antinutritional factors: 
Available energy, amino acid supplementation. Proteinase 
inhibitors: Natural occurrence, nutritional signifi cance 
of other proteinase inhibitors, pancreatic hypertrophy 
and enzyme secretion (CCK-PZ), proposed mechanisms. 
Phytohemagglutinins. Antivitamin and mineral factors: 
General considerations, effect of phytic acid, zinc, iron, 
vitamin B-12 (raw soy fl our, but not toasted soy fl our, 
increases vitamin B-12 requirements in rats), vitamin D 
(the rachitogenic activity of soy protein isolates might 
be due to phytic acid), other vitamins. Goitrogenicity: 
Iodine, antithyrotoxic factor (ATF). Allergenicity. Other 
factors: Saponins, sterols, phenolic compounds (mainly the 
isofl avones, genistein and daidzein). Flatulence: Human 
studies, animal and in vitro studies, elimination of fl atulence.
 A weak allergen has been isolated in crude form from 
soybeans. Nevertheless, soybeans can be regarded as 
hypoallergenic in the sense that less of the population display 
a sensitivity to soy than to either other legumes or cow’s 
milk.
 The major phenolic compounds in soybeans are the 
isofl avones, genistein and daidzein, which occur mainly as 
the respective glycosides, genistin and daidzin. Genistin 
accounts for most of the estrogenic activity in soybeans. 
“The isofl avone content of soy protein isolates is extremely 
low.” “Most likely soybean isofl avones have no nutritional 
signifi cance in man.” Address: Northern Regional Research 
Lab., Peoria, Illinois.

1184. Takeuchi, Tokuo; Yokoo, Yoshio. 1974. [Studies on 
peptides in miso and soy-sauce. XI. Effect of koji addition 
on the proteolytic patterns of soybean miso manufactured 
with an enzyme preparation]. Hakko Kogaku Zasshi (J. of 
Fermentation Technology) 52(1):58-61. Jan. [2 ref. Jap; eng]
• Summary: Four types of soybean miso was made by 
several different combinations of the commercial enzyme 
Biosaime A, which was prepared by the water extraction of 
wheat bran koji made with Aspergillus oryzae. The enzyme 
was combined in different proportions with koji (0 to 100%), 
and the amount of free and bound amino acids in each 
miso was measured. Address: Food Research Inst., Aichi 
prefecture, Nishi-ku, Nagoya, Japan.

1185. Kushi, Michio. 1974. Natural agriculture and food 
processing. Michio Kushi Seminar Report (Brookline, 
Massachusetts) No. 3. Feb. 26 and 27. p. 5-30. Edited by 
Ane & Mark Riegel.
• Summary: On Feb. 26 Mr. Kushi, a macrobiotic 
teacher, lectured on: Tekka–”Tekka is used not only as a 
condiment, but also for medicinal use. Tekka is made from 

three different roots–carrots, burdock, and lotus roots.” 
The “volume of miso is fl exible... Homemade tekka is 
traditionally made in a cast iron frying pan.” The Japanese 
word “tekka” derives from tetsu (which means iron) and ka 
(fi re). “For medicinal use, yang miso is better.”
 Miso and miso manufacturing, including how to make 
malt (rice koji) (8 pages). Note: This section indicates that 
Mr. Kushi has some basic knowledge of the subject but 
there are many errors. 1. Koji is not malt (which refers to 
soaked, germinated cereal grains), but molded cereal grains 
or soybeans. 2. Koji kin is not malt bacteria, but koji molds. 
3. One does not add enzymes to miso and enzymes do not 
grow. Even modern miso factories do not add enzymes when 
making miso. 4. The entire mixture is not stirred after 20-25 
days to add oxygen. Kushi says you must keep miso for a 
least 6 months, but to cure sickness it must be kept for 2-5 
years. Miso soup can compensate for the bad qualities of 
meat and eggs–so everyone should eat miso soup daily. Soup 
stocks and miso soup.
 On Feb. 27 he discussed: General outline for making 
shoyu–soy sauce (4 p.), including discussions with 
Kikkoman on making natural shoyu starting with whole 
soybeans. In the early years after 1973, Kikkoman wanted 
to make natural shoyu and sent Kushi several samples, but 
he turned them all down, in large part because Kikkoman 
wanted to use defatted soybean meal instead of whole 
soybeans. Erewhon is buying shoyu from 3 companies in 
Japan. But Kushi says the quality is declining compared 
to fi ve years ago [i.e., 1969], when it had powerful healing 
effects when taken with bancha or kuzu. He adds: “Around 
Boston or on our Ashburnham land, I really hope we can 
begin to make miso or soy sauce.” Kushi says that now, after 
pasteurization, coloring and fl avoring is added [not true, 
except in HVP soy sauce]. “Traditionally [in Japan] for this 
they used natural herbs. For a sweeter taste and darker color 
they traditionally used kanzô [kanrô?] or ‘sweet grass = 
sweet herb.’”
 “Formerly, until modern technological methods started 
to be applied, almost each village made their own shoyu like 
this, either as a joint community project, or someone with 
money made it and sold it to several villages.”
 Using bean and grain sprouts–moyashi (including soy 
sprouts). Other soybean products: Fried tofu (two methods 
for agé). Ganmodoki. Kori-tofu or koya-tofu (freeze-dried 
tofu). Soybean milk (“Soy milk is very yin.” Note: Most 
Japanese and Japanese scientists consider soymilk to be an 
“alkaline” {arukari-sei} beverage, which therefore promotes 
good health). Yuba. In the discussion (p. 28), yogurt made 
by leaving soymilk unrefrigerated and “Chinese fermented 
tofu... fu nyu” are mentioned. The U.N. [United Nations] 
recommendations on food, using vegetable proteins.
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term “freeze-dried tofu” 
to refer to dried-frozen tofu. Freeze drying, which is an 
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expensive, modern, high-tech process that uses a vacuum 
chamber to dry a frozen food, is not a good term to use for 
this traditional Japanese food which is air-dried naturally. 
Address: Brookline, Massachusetts.

1186. Sipos, E.F.; Turro, E.; Williams, L.D. 1974. Soy 
protein products for baked foods. Baker’s Digest 48(1):29-
31, 34-35, 38, 67. Feb. [23 ref]
• Summary: Contents: Introduction. Processing. Soy protein 
concentrate. Soy protein isolates. Nutritive value of soy 
proteins. Supplementation value. Baking applications: High 
water-soluble protein soy fl our, special process soy fl our, 
and new composite special process soy fl our (White bread 
products, cake formulations, miscellaneous applications), 
low water-soluble protein soy fl our, coarse low water-soluble 
protein soy fl our, enzyme active soy fl our, lecithinated soy 
fl our (5-15%), soy protein concentrate, isolated soy protein. 
Summary.
 Tables: (1) Typical analyses of soy protein products (9 
products; Soyafl uff 200T and 200W, and Soyabits 25T (soy 
fl ours), Hizyme 280 (enzyme-active soy fl our), Soyalose 
105W and Soyarich 115W (lecithinated soy fl ours), Baker’s 
Concentrate (composite special process soy fl our), Promosoy 
(soy protein concentrate), Promine-D (soy protein isolate)). 
(2) Essential amino acid composition of soy protein 
products. (3) Protein effi ciency ratios (PER) of soy protein 
concentrates. (4) Protein effi ciency ratios (PER) of soy fl our 
products. (5) Advantages of wheat protein blends made 
with soy proteins. Address: Central Soya Co., Inc., Chicago, 
Illinois.

1187. Kiuchi, Kan; Ohta, Teruo; Kato, Nao; Ebine, 
Hideo. 1974. [Studies on enzymatic hydrolysis of 
soybean polysaccharides. II. Purifi cation and properties of 
hemicellulase from Bacillus pumilus No. 24]. Shokuhin Sogo 
Kenkyujo Kenkyu Hokoku (Report of the National Food 
Research Institute) No. 29. p. 176-80. March. [18 ref. Jap; 
eng]
• Summary: Reprinted from Shokuhin Kogyo Gakkaishi 
(J. of Food Science and Technology) 20(6):239-43 (1973). 
Address: National Food Research Inst., MAFF, Tokyo, 
Japan.

1188. Kiuchi, Kan; Ohta, Teruo; Fujiie, Hiroko; Ebine, 
Hideo. 1974. Daizu tansui kabutsu no kôso-teki bunkai ni 
kansuru kenkyû. I. Bacillus subtilis No. 17 no hemiseruraaze 
no seisei to seishitsu [Studies on enzymatic hydrolysis of 
soybean polysaccharides. I. Purifi cation and properties of 
hemicellulase from Bacillus subtilis No. 17]. Shokuhin Sogo 
Kenkyujo Kenkyu Hokoku (Report of the National Food 
Research Institute) No. 29. p. 170-75. March. [22 ref. Jap; 
eng]
• Summary: Reprinted from Nippon Shokuhin Kogyo 
Gakkaishi (J. of Food Science and Technology) 19(12):585-

90 (1972). Address: National Food Research Inst., MAFF, 
Tokyo, Japan.

1189. Kameda, Yukio; Ouhiro, S.; Matsui, K.; Kanatomo, S.; 
Hase, T.; Atsusaka, T. 1974. Antitumor activity of Bacillus 
natto. V. Isolation and characterization of surfactin in the 
culture medium of Bacillus natto KMD 2311. Chemical and 
Pharmaceutical Bulletin 22(4):938-44. April. [11 ref]
• Summary: In order to fi nd a strain which had the strongest 
cytolytic [dissolution or disintegration of cells] activity on 
Ehrlich ascites carcinoma cells (solid type), the authors 
isolated 113 strains of Bacillus natto from straw collected in 
various parts of Japan, and measured the cytolytic activity 
of each by the cylinder plate method. One strain, tentatively 
called KMD 2311, was found to have the strongest cytolytic 
activity. Two types of cytolytic substances were found in 
this enzyme. One was found to be identical with surfactin; it 
accounted for about 20% of the cytolytic activity. Address: 
Faculty of Pharmaceutical Sciences, Kanazawa Univ., 13-1 
Takara-machi, Kanazawa, Japan.

1190. Mustakas, Gus C. Assignor to the USA as represented 
by the Secretary of Agriculture. 1974. Process for obtaining 
full-fat oilseed-protein beverages. U.S. Patent 3,809,771. 
May 7. 5 p. Application fi led 8 Aug. 1972. [5 ref]
• Summary: Abstract: “A full fat oilseed beverage is 
prepared by suspending full-fat oilseed fl our in water, 
inactivating the lipoxygenase, precipitating the lipid-protein, 
resuspending the precipitate in water at pH of about 9, 
heating and cooling the suspension, adjusting the pH to about 
7 and clarifying.”
 Describes a process for making soymilk from full-fat 
soy fl our. This process removes the fl atulence factor in 
typical soymilks.
 “The fi nal step is a clarifi cation process best carried 
out in a centrifuge as described for separation of the lipid 
protein curd. This removes any agglomerated particles that 
have resisted complete dispersion, leaving a highly stable, 
bland, nonfl atulent soy milk product having a mouthfeel of 
essentially the same quality as cow’s milk.”
 Note: Soy is mentioned 52 times in this patent, as 
“soybean milk,” “full-fat soy fl our,” “soy fractions,” “whole 
raw soybeans,” “soyfl our” “isolated defatted soy protein,” 
“isolated soy protein,” “full-fat soy fl akes,” “soy milk” and 
“dried reconstitutable soy milk powders.” Address: Peoria, 
Illinois.

1191. Wang, H.L.; Vespa, J.B.; Hesseltine, C.W. 1974. 
Acid protease production by fungi used in soybean food 
fermentation. Applied Microbiology 27(5):906-11. May. [17 
ref]
• Summary: The authors investigated growth conditions for 
maximum protease production by Rhizopus oligosporus, 
Mucor dispersus, and Actinomucor elegans. In East Asia, 
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the fi rst of these three molds is used to make tempeh, and 
the latter two are used to make sufu. Enzyme yields for 
all 3 were higher in solid substrate fermentations than in 
submerged culture. Of the 3 substrates tested–wheat bran, 
wheat, and soybeans–wheat bran was the best for enzyme 
production. The optimal conditions for maximum enzyme 
production were as follows: Rhizopus oligosporus, 50% 
moisture at 25ºC for 3-4 days; Mucor dispersus, 50 to 63% 
moisture at 25ºC for 3-4 days; Actinomucor elegans, 50 
to 63% moisture at 20ºC for 3 days. Address: Northern 
Regional Research Lab., Peoria, Illinois.

1192. Kalbrener, J.E.; Warner, K.; Eldridge, A.C. 
1974. Flavors derived from linoleic and linolenic acid 
hydroperoxides. Cereal Chemistry 51(3):406-16. May/June. 
[16 ref]
• Summary: Hydroperoxides of linoleic and linolenic acid 
were prepared using soybean lipoxygenase. The fl avor of 
linoleic acid hydroperoxide (50 ppm) was described by a 
trained taste panel as predominantly grassy/beany, musty/
stale, and bitter. Linolenic acid hydroperoxide (10 ppm) 
was described was described with a variety of terms, the 
most predominant being grassy/beany, followed by bitter 
and astringent. Address: Northern Regional Research Lab., 
Peoria, Illinois.

1193. Ellis, John J.; Wang, H.L.; Hesseltine, C.W. 1974. 
Rhizopus and Chlamydomucor strains surveyed for milk-
clotting, amylolytic, and antibiotic activities. Mycologia 
66(4):593-99. July/Aug. [11 ref]
• Summary: “Nine strains of Chlamydomucor oryzae and 
347 strains of Rhizopus, representing 10 species, were grown 
in rice fl our and wheat fl our media. When grown on wheat 
fl our medium, nearly all strains exhibited amylolytic activity 
and more than 300 strains showed milk-clotting activity. 
Almost all strains of R. arrhizus exhibited antibiotic activity 
against NRRL B-765 Bacillus subtilis. The 23 strains of 
R. stolonifer showed none of these activities. Renninlike 
proteinases from microorganisms have attracted interest 
in the past few years as possible substitutes for rennin in 
making cheese.” Address: Northern Regional Research Lab., 
Peoria, Illinois.

1194. Wywiol, Volkmar. 1974. Edelsoja–A complete 
programme. Lecithos: Lucas Meyer Information No. 1. p. 5. 
Aug. [Eng; Ger]
• Summary: In mid-1973 Lucas Meyer and Oelmuehle 
Hamburg AG (which processes about 600,000 tons/year of 
soybeans) each acquired a 50% interest in Edelsoja GmbH 
and Nurupan GmbH, Hamburg and Düsseldorf. The goal of 
the new Edelsoja organization is to make the food industry 
a package offer of all kinds of processed soybean protein 
products.
 A chart lists the company’s commercial products: 

Nurupan: A full-soy protein. Soyapan: An enzyme active 
full-soy protein for white and toast bread. Soyoco: Pleasant-
tasting soya nuts. Procarno: Texturized soybean protein. 
Soyena 40: Granular, full-fat soybean proteins from which 
the bitterness has been removed. Soyena 50: Granular, 
defatted soybean proteins from which the bitterness has 
been removed. Soyamin 90: A soy protein isolate. Soyamin 
70: A soy protein concentrate. Soyamin T: A 50% soy 
protein concentrate of high biological value from which 
the bitterness has been removed. Soyamin 50E: A deoiled / 
defatted soybean protein of high albumin dispersibility.
 A photo shows the Edelsoja booth during the November 
1973 World Soy Protein Conference in Munich, Germany.
 Note: This is the earliest English-language document 
seen (Jan. 2016) that uses the term “albumin dispersibility” 
to refer to soy protein properties.

1195. Yamamoto, Shusaku; Hirooka, Hitoshi. 1974. Partial 
purifi cation and properties of glutaminase from Aspergillus 
sojae. Hakko Kogaku Zasshi (J. of Fermentation Technology) 
52(8):570-76. Aug. [50 ref. Eng]
• Summary: “In Japan, glutaminase (EC 3.5.1.2, L-glutamine 
amidohydrolase) from Aspergillus sojae is important as 
an enzyme which catalyzes the conversion of glutamine 
to glutamic acid in the shoyu brewing process.” Address: 
Research Section, Kansai Plant, Kikkoman Shoyu Co., Ltd., 
Takasago, Hyogo, Japan.

1196. Yamamoto, Shusaku; Hirooka, Hitoshi. 1974. 
Production of glutaminase by Aspergillus sojae. Hakko 
Kogaku Zasshi (J. of Fermentation Technology) 52(8):564-
69. Aug. [11 ref. Eng]
• Summary: High-quality shoyu contains a high 
concentration of glutamic acid, which is essential to the 
good taste of shoyu. Shoyu molds were tested for their 
ability to produce the enzyme glutaminase, which catalyzes 
the conversion of glutamine into glutamic acid. Various 
conditions of mold culture were also tested. A mutant strain 
of Aspergillus sojae, derived from a selected strain, was 
found to produce high-quality shoyu. Address: Research 
Section, Kansai Plant, Kikkoman Shoyu Co., Ltd., Takasago, 
Hyogo, Japan.

1197. Pompei, C.; Lucisano, M.; Maletto, S. 1974. 
Production d’isolats de soja par ultrafi ltration et diafi ltration 
[Production of soy isolates by ultrafi ltration and diafi ltration 
purifi cation]. In: Proceedings Fourth International Congress 
Food Science and Technology. Madrid, Spain: International 
Union of Food Science & Technology. 6 vols. See vol. 5, 
p. 125-34. Held 23-27 Sept. 1974 at Madrid, Spain. [23 ref. 
Fre; eng]
• Summary: The traditional process and technology for 
making soy protein isolates (isolats de soja) causes a 
signifi cant denaturation of the proteins with a proportional 
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loss of solubility in the fi nal product. This paper reports the 
results of purifi cation experiments conducted on “aqueous 
protein extracts through a combines process of ultrafi ltration 
and diafi ltration.”
 The extracts were obtained from defatted soy fl akes, 
desolventized at low temperature. The resulting isolates 
had the following characteristics: (1) Slightly higher trypsin 
inhibitor activity than the best commercial isolates. (2) Low 
denaturation of proteins as confi rmed by electrophoretic 
analysis. (3) A Nitrogen Solubility Index (NSI) of about 
93%, which is much better than that of the best commercial 
isolates where the NSI rarely exceeds 68%.
 Tables show: (1) Characteristics of the membranes 
used in the laboratory trials. (2) Flow charts of three 
processes used in the pilot plant trials. (3) Percentage of 
nutrients an non-nutritional biologically active substances 
retained with different membranes used in the laboratory 
trials: Proteins, nitrogen soluble in 12% TCA, sugars after 
inversion, calcium, phosphorus, soybean trypsin inhibitor 
activity, urease activity, saponins. (4) Composition of the 
isolate obtained by UF-DF and a typical commercial isolate. 
(5) Amino acid composition of the same two isolates. (6) 
Coeffi cients of digestibility of the two isolates.
 Note: This is the earliest French-language document 
seen (Nov. 2015) that uses the term isolats de soja to refer 
to soy protein isolates. Address: 1-2. Istituto di Tecnologie 
Alimentari, Univ. di Milano, Milan, Italy; 3. Istituto di 
Zootecnia Speciale, Univ. di Torino, Italy.

1198. Im, Yon-t’aek. 1974. Changyu yangjo e issoso ui hyoso 
chep’um iyong e kwanhan yon’gu [Studies on the utilization 
of enzyme preparations for the fermented process of soy-
sauce]. M.A. thesis, Koryo Taehokkyo. iii + 34 p. Nov. 30. 
[37 ref. Kor; eng]
• Summary: “Shortening the ripening period, the experiment 
for the utilization of enzyme preparations was carried out as 
fallowing.
 “The Kojis for the producing of enzyme preparations, 
were prepared by incubating Asp. oryzae KS-125 at 0% (S-
2), 5% (S-3), 10% (S-4), and 15% (S-5) common salt wheat 
bran for 48 hours, steeped in the 0.3% saline for 4 hours, and 
fi ltered by fi lter pressing and then with 2% celite. The fi ltered 
solutions were used as enzyme preparation.
 “The samples were prepared as following.
 “(1) S-1: Only Koji.
 “(2) S-2: Koji and the addition of the enzyme 
preparation prepared at the 0% common salt wheat bran.
 “(3) S-3: Koji and at the 5% common salt wheat bran.
 “(4) S-4: Koji and at the 10% common salt wheat bran.
 “(5) S-5: Koji and at the 15% common salt wheat 
bran. The prepared samples (mash) were ripened at 8ºC for 
4 weeks as the cooled processing and then at 28ºC for 12 
weeks as the heated quick processing.
 “The results of this experiment were as following.

 “1. The formol-type nitrogen during the ripening period 
was remarkably increased till the 6th week, but slightly 
after this. Being compared with the fi nal amount of S-1 in 
the formol-type nitrogen, S-3 was possible to be rapidly 
brewed for 4 weeks, S-2, S-4, and S-5 were for 2 weeks. 
The water soluble nitrogen during the ripening period was 
steadily increased till the 14th week, but slightly after this. 
The period got to the fi nal amount of S-1 in the water soluble 
nitrogen, was 14 weeks in S-3, S-4, and S-5, while 15 weeks 
in S-2. This with the formol-type nitrogen indicated, that the 
rapid brewing in Soy-sauce was possible in the case of the 
addition of the enzyme preparation prepared at the substrate 
with common salt.
 “2. In the case of the addition of 5% common salt to the 
substrate, the neutral and alkali protease activities except the 
acid protease were increased more than in the non-addition. 
While in 10% and 15%, the acid, neutral, and alkali protease 
activities were remarkably decreased.
 “The beta-amylase activity was decreased according to 
the increased amount of common salt added to the substrate.
 “3. The NaCl concentration during the ripening period 
was slightly decreased during the cooled processing, 
but remarkably with the heated quick processing. NaCl 
concentrations of each samples made no difference. No 
signifi cant difference was observed in the PH values among 
them, too.
 “4. The reducing sugar was remarkably increased till 
the 4th week, arrived at the maximum at the 8th week, 
and remarkably decreased between 10th and 14th week. 
The increase and decrease of S-1 in the amount of the 
reducing sugar were more slightly than others that enzyme 
preparations were added.
 “5. The acid, neutral, and alkali protease activities were 
remarkably decreased till 6th week. The alkali protease 
activity was especially more remarkably than others. In the 
case of the addition of enzyme preparation prepared at the 
substrate with common salt, the decrease of the protease 
activity was somewhat low. In 5% of these, especially low.” 
Address: South Korea.

1199. Ohkuro, Isamu; Suzuki, K.; Ito, S.; Komatsuzaki, T. 
1974. Nattô-kin zenshochi ni yoru ôshoku budô kyûkin teikô 
hatsuka nezumi no momo to kessei-to no kôso [Enzymatic 
activity of the spleen and serum in mice with Staphylococcus 
aureus resistance induced by pretreatment with Bacillus 
natto]. Igaku to Seibutsugaku (Medicine and Biology) 
89(6):383-88. Dec. 10. [10 ref. Jap]
Address: Dep. of Microbiology, Tokyo Medical College; and 
Kohno Clinical Medical Research Inst., Tokyo.

1200. Tsumura, Haruo; Hashimoto, Y.; Kubota, H. Assignors 
to Fuji Oil Company, Ltd., Japan. 1974. Preparation of soy 
cheese. U.S. Patent 3,857,970. Dec. 31. 1 p. Application fi led 
17 April 1973. [5 ref]
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• Summary: “The soy cheese... is made without milk solids 
by coagulating a fermented emulsion containing soy milk 
and a fat composition with about 0.05 to about 1.0 weight 
percent of a coagulant selected from the group consisting 
of aldonic acid lactones, uronic acid lactones, and mixtures 
thereof. A fl avor producing proteolytic enzyme can be added 
to the soy milk before formation of the emulsion, to the 
emulsion prior to fermentation, or to the cooked curd without 
adversely affecting the texture and body of the resultant soy 
cheese.”
 Note: This is the earliest English-language document 
seen (Jan. 2005) with the term “soy cheese” in the title. 
Address: 1. Osaka; 2. Izumi; 3. Izumiotsu. All: Japan.

1201. Ryan, Eamon; Fottrell, Patrick F. 1974. Subcellular 
localization of enzymes involved in the assimilation 
of ammonia by soybean root nodules. Phytochemistry 
13(12):2647-52. Dec. [27 ref]
• Summary: This paper was received by the journal for 
publication on 9 April 1974. “Experimental (p. 2651): Plants. 
Soybeans (Glycine max var. Kent; seeds obtained from 
U.S. Department of Agriculture, Beltsville, Maryland) were 
grown in nitrogen free medium and inoculated as described 
previously (Fottrell 1966) with Rhizobium japonicum strain 
392.
 “Nodule fractionation: Nodules were removed after 6 
weeks growth, crushed and extracted...”
 “Ammonia, the primary product of nitrogen fi xation, 
causes repression of nitrogenase synthesis. Therefore to 
maintain a high rate of nitrogen fi xation over extended 
periods of time, as in nodulated legumes, it is obvious 
that an effi cient system must exist in legume nodules 
for assimilation of ammonia.” In fact, this ammonia is 
rapidly incorporated into a number of amino acids such as 
glutamate and aspartate. “A novel enzyme system glutamine: 
2-oxoglutarate aminotransferase oxidoreductase, which 
probably has an important role in ammonia assimilation has 
been detected, in the present studies, in the rhizobial fraction 
of the soybean root nodules and in Rhizobium japonicum 
grown in culture.” The role of this latter enzyme and other 
enzymes such as glutamate dehydrogenase (GDH), aspartate 
aminotransferase (AAT), and alanine aminotransferase 
(GPT) in ammonia assimilation by soybean nodules is 
discussed.
 Other abbreviations used: glutamine 2-oxoglutarate 
aminotransferase oxido-reductase (GOGAT), pyridoxal-5’- 
phosphate (PLP). Address: Dep. of Biochemistry, University 
College, Galway, Ireland [Irish Republic], Ryan’s present 
address: Dep. of Biochemistry, Purdue Univ., Lafayette, 
Indiana 47907.

1202. Worthington, R.E.; Beuchat, L.R. 1974. Alpha-
galactosidase activity of fungi on intestinal gas-forming 
peanut oligosaccharides. J. of Agricultural and Food 

Chemistry 22(6):1063-66. Nov/Dec. [26 ref]
• Summary: Neurospora sitophila and Rhizopus oligosporus, 
were examined for their ability to utilize sucrose, raffi nose, 
and stachyose in peanuts. N. sitophila, showed defi nite 
-galactosidase activity with a decrease in raffi nose and 
stachyose content of ferments. R. oligosporus and 3 other 
strains did not utilize these sugars or utilized them only 
slowly. Address: Dep. of Food Science, Univ. of Georgia 
Agric. Exp. Station, Experiment, GA 30212.

1203. Yoshii, Hisao. 1974. Kôsozai riyô ni yoru miso no 
seizô [Miso production using enzymes]. Shoku no Kagaku 
(Food Science Journal) No. 21. p. 41-45. Dec. [Jap]
Address: Aichi-ken Shokuhin Kogyo Shiken-jo.

1204. Product Name:  Gunther Whipping Proteins.
Manufacturer’s Name:  Gunther Products Div., A.E. Staley 
Manufacturing Co.
Manufacturer’s Address:  Decatur, IL 62525.
Date of Introduction:  1974.
New Product–Documentation:  Soybean Digest Blue 
Book. 1974. p. 124. Gunther Products is now a division of 
A.E. Staley. The Gunther plant is still in Galesburg. Staley/
Gunther is still the only source of soy whipping agents in 
the world. Soya Bluebook. 1981. p. 70. Staley now has the 
only listing in the Bluebook, with the plant still at Galesburg. 
“Gunther whipping and foaming agents for food and 
industrial use.”

1205. Buchanan, Robert E.; Gibbons, N.E. eds. 1974. 
Bergey’s manual of determinative bacteriology. 8th ed. 
Baltimore, Maryland: The Williams & Wilkins Co. 1246 p.
• Summary: In “Part 15: Endospore-forming rods and 
cocci” is a section (p. 529-33) titled “Genus I. Bacillus 
Cohn 1872, 174,” by T. Gibson and Ruth E. Gibson. It 
discusses Bacillus subtilis and Bacillus natto. Both are in 
the family Bacillaceae, and in the genus Bacillus, whose 
members have rod-shaped cells, are aerobic or facultative, 
and usually produce the enzyme catalase. Page 533 (R.7) 
states: “Original cultures of Bacillus natto Sawamura 1906, 
109 were found to be identical with B. subtilis by Smith et al. 
(1946).”
 Page 1074 (L.4) gives the full citation for this 1946 
publication as: Smith, N.R., Gordon, R.E.; Clark, F.E. 
1946. Aerobic mesophilic sporeforming bacteria. USDA 
Miscellaneous Publication No. 559. p. 1-112.

1206. Cristofaro, E.; Mottu, F.; Wuhrman, J.J. 1974. 
Involvement of the raffi nose family of oligosaccharides in 
fl atulence. In: H.L. Sipple and K.W. McNutt, eds. 1974. 
Sugar in Nutrition. New York, NY: Academic Press. See p. 
313-26. *
• Summary: -Galactosidase is useful in removing raffi nose 
and stachyose from soymilk and soy whey.
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1207. Hanson, L.P. 1974. Vegetable protein processing. Park 
Ridge, New Jersey: Noyes Data Corporation. xii + 308 p. 
See p. 264-77. Illust. 25 cm. Company index. Inventor index. 
U.S. patent number index. Series: Food Technology Review, 
no. 16.
• Summary: The Foreword begins: “The detailed, descriptive 
information in this book is based on U.S. patents relating to 
the processing of proteins of vegetable origin.
 “The book has a double purpose in that it supplies 
detailed technical information and can be used as a single 
guide to the U.S. patent literature in the fi eld.”
 Contents: Introduction. General process for vegetable 
proteins: Removal of lipids, protein isolation processes, 
protein treatment processes, protein hydrolysates. Processing 
whole soybeans. Processing full fat soy products. Defatted 
soy products. Soy protein concentrates. Soy protein isolates. 
Soy hydrolysates: Enzymatic hydrolysis, hydrolysis under 
acid conditions nutrient amino acid compositions.
 Cottonseed protein. Grain proteins (incl. wheat gluten 
and zein). Processing other vegetable proteins (sunfl ower 
meal, saffl ower seeds, sesame seeds, castor beans, peanuts, 
rapeseed, alfalfa, coconut, mistletoe).
 Extruded fi ber processing (incl. Boyer process). Other 
protein fi ber production methods. Textured protein gels and 
expanded products. Consumer products (simulated milk 
products {high yield process from soybeans, soy milk from 
sprouted beans, deodorizing soybean and peanut milks, 
wet milling of vegetable protein, dispersible soy protein 
for milks, dual inoculation for fl avor improvement of soy 
milk, lipoxygenase inactivated full fat soy fl our for milk}, 
other dairy type products {soy yogurt, heat stable cheese 
from soy milk, blue cheese from soy milk}, paste spread, 
tofu, miso and tempa [tempeh] products, fl avoring materials, 
miscellaneous products {whipping agents from soy protein, 
malt treatment of soy for use in cereals, soy protein–soy 
lecithin mixture}). Address: USA.

1208. Hunter, William James. 1974. Soybean pectic and 
cellulolytic enzymes and their role in the rhizobium invasion 
mechanism. PhD thesis, North Carolina State University–
Raleigh. 60 p. Page 4561 in volume 35/09-B of Dissertation 
Abstracts International. *
Address: North Carolina State Univ.–Raleigh.

1209. Johnson, John D.; Kretchmer, N.; Simoons, F.J. 1974. 
Lactose malabsorption: Its biology and history. Advances in 
Pediatrics. p. 197-237. [208* ref]
• Summary: Contents: Introduction. Lactose synthesis. 
Lactose digestion and absorption (beta galactosidase, 
lactase). Lactose malabsorption. Physiology of lactose 
malabsorption. Terminology. Diagnosis: Lactose loading test, 
intestinal biopsy, other tests. Types of lactose malabsorption: 
Congenital, secondary, ontogenetic. Historical geography 

of dairying and its relevance to the problem of lactose 
malabsorption among adults (A map, p. 216, shows that 
nonmilking predominates in East Asia, Southeast Asia, and 
central Africa). The genetic hypothesis (Table 3, p. 221, 
shows the lactose content of certain Old World fermented 
milk products, including products from mare’s milk 
[kumiss], camel’s milk [chal], cow’s milk [kefi r, yogurt], and 
water buffalo milk [dahi]). Summary. The question of policy.
 “On the basis of historic and biologic data, it appears 
that the ability to digest lactose by an adult human is 
inherited as a dominant characteristic.” “Lactose is a 
complex carbohydrate composed of glucose and galactose. 
It is synthesized in the epithelial cells in the mammary 
gland and then secreted into the milk of all mammals except 
those belonging to the general class of sea lions and seals of 
the Pacifi c basin.” Most baby mammals can digest lactose 
because they have the enzyme lactase in their intestine. 
Lactase activity then decreases after early infancy. “All 
mammals are incapable of digesting lactose in adult life 
except for certain ethnic groups of humans.” Address: 1. 
Section of Developmental Medicine, Dep. of Pediatrics, 
Stanford Univ., Stanford, California; 2. School of Medicine, 
Stanford; 3. Dep. of Geography, Univ. of California, Davis.

1210. Leu, K. 1974. Analysis of volatile compounds 
produced in linoleic acid oxidation catalyzed by 
lipoxygenase from peas, soy beans, and corn germs. 
Lebensmittel-Wissenschaft + Technologie (Zurich) 7(2):98-
100. [17 ref]
• Summary: Oxidation gives rise to hydroperoxides which, 
on further degradation, decompose into various volatile 
and nonvolatile fl avor components. Address: Swedish Inst. 
for Food Preservation Research (SIK), Fack, S-400 21 
Gothenburg/Göteborg 16, Sweden.

1211. Pistorius, Elfriede K. 1974. Studies on isoenzymes of 
soybean lipoxygenase. PhD thesis, Purdue University. 184 
p. Page 700 in volume 36/02-B of Dissertation Abstracts 
International. *
Address: Purdue Univ., W. Lafayette, Indiana.

1212. Watanabe, Tokuji; Ebine, H.; Okada, M. 1974. New 
protein food technologies in Japan. In: A.M. Altschul, ed. 
1974. New Protein Foods. Vol. 1A. Technology. New York: 
Academic Press. 511 p. See p. 414-53. Chap. 9. [80 ref]
• Summary: Contents: Introduction: Soy products, fi sh 
products, enzyme applications. Tofu: General description, 
new materials, new type products, large-scale production, 
trends in cost, kori-tofu and aburaage. Miso: General 
description, new technologies, new type products, problems 
of mycotoxin, packaging and preservation, trends in cost and 
consumption. Kamaboko and fi sh sausage–fi sh jelly: General 
description, new technologies, new materials–frozen surimi, 
packaging and preservation, trends in consumption. Textured 
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vegetable protein: Soybean protein curd, wheat gluten, 
soybean protein sponge. Hydrolyzed vegetable protein 
(HVP). New enzyme applications: Liquefi ed fi sh protein 
concentrate (LFP), collagenase for poultry processing, 
removal of beany fl avor from soybean by enzyme treatment, 
microbial rennet. The protein food structure of Japan.
 Fig. 12 (p. 47) shows “Trend in protein intake per capita 
from various food sources estimated from supply (1911-
1969).” The amount of animal protein and fi sh protein is 
growing steadily and the amount of protein from rice is 
decreasing steadily.
 Fig. 13 (p. 47) shows 3 pie charts, each giving the 
percentage of protein intake per capita from various sources 
at three different time periods. In 1921-25 only 9% of the 
total protein came from animal sources (6% from fi sh and 
3% from other animal sources); 42% came from rice, 21% 
from soybeans, and 14% from cereal grains other than rice. 
In 1951-55, shortly after World War II, some 23% of the total 
protein came from animal sources (17% from fi sh and 6% 
from other animal sources–such as milk, eggs, chicken, pork, 
and beef); 32% came from rice, 15% from soybeans, and 
20% from cereal grains other than rice. In 1969, some 30% 
of Japan’s total protein intake came from animal sources 
(21% from fi sh and 19% from other animal sources); 22% 
came from rice, 12% from soybeans, and 13% from cereal 
grains other than rice. Thus the main trend seen during this 
period is the steady increase in the percentage of protein 
from animal sources and the corresponding decrease from 
plant sources. Source: Food Balance Sheet. 1970. Ministry 
of Agriculture and Forestry. Fig. 14 shows that these trends 
are apparently related to increasing per capita income and 
GNP. Address: 1-2. National Food Research Inst., Ministry 
of Agriculture and Forestry, Tokyo, Japan; 3. Tokai Regional 
Fisheries Research Lab., Fishery Agency, Ministry of 
Agriculture and Forestry, Tokyo, Japan.

1213. Watanabe, Tokuji; Ebine, H.; Okada, M. 1974. New 
protein food technologies in Japan: Hydrolyzed vegetable 
protein (Document part). In: A.M. Altschul, ed. 1974. New 
Protein Foods. Vol. 1A. Technology. New York: Academic 
Press. 511 p. See p. 441-42. Chap. 9. [7 ref]
• Summary: “HVP is produced from defatted soybean 
meals or wheat gluten by hydrolysis with hydrochloric acid 
followed by neutralization. This method was fi rst employed 
by Ikeda (1908) in his pioneering work which led to methods 
for the production of MSG. Thereafter, much effort was 
given to improve the processing, the quality of the crystals 
of MSG, and the utilization of the residues containing many 
amino acids. The production of HVP was also begun in 
shoyu factories to provide material for mixing with tradition 
soy mash [moromi] in order to reduce the time required 
for fermentation, to increase the yield, and to accentuate 
the fl avor. The major demand for HVP in Japan is as an 
ingredient of shoyu and tsukudani (preservable foods made 

from fi sh, meat, pulses [such as soybeans], or vegetables 
seasoned with shoyu, HVP, sugar, and other condiments).” 
The amount of liquid HVP (with a nitrogen content of 2.4%) 
added to shoyu annually is estimated to be 120,000 tons.
 “Defatted soybean meal or wheat gluten is hydrolyzed 
with approximately 18% of hydrochloric acid and fi ltered. 
The fi ltrate is condensed by vacuum distillation to eliminate 
residual hydrochloric acid and volatile organic substances, 
and neutralized with sodium hydroxide or sodium 
bicarbonate to a pH value of 4.8-6.0 The neutralized liquid 
is then fi ltered and condensed again by vacuum distillation, 
followed by deodorization and decolorization if necessary. 
Paste HVP is prepared by concentration up to 80-85% of dry 
matter. Spray-dried powder or its pellet are also available.
 “Hydrolysis by enzymes has been investigated, 
particularly for making shoyu. There are some patents on 
the hydrolysis by enzyme preparations from several origins 
for making HVP, although these processes have not yet been 
industrialized (Yoshida et al. 1959; Saito 1961; Iimura et al. 
1962; Otani and Kagoshima 1964; Ikeda 1965a).” Address: 
National Food Research Inst.

1214. Kushi, Michio. 1975. The unifying principle in 
the world of biology; Natural agriculture and home food 
processing. Michio Kushi Seminar Report (Brookline, 
Massachusetts). Winter. No. 5. Feb. 11. p. 13.
• Summary: A student asks “Should miso be boiled or 
not?” Kushi answers: “It doesn’t matter. Again, it depends 
upon what you want. If you want to have yin type of miso 
with plenty of enzymes present in the soup to aid in good 
digestion, then you should not boil the soup after adding 
the miso. But, if you would like to have a strong miso soup 
which will make you yang, then you can boil it. This is a 
very controversial argument among macrobiotic people: 
should miso be boiled or not. It is a controversy not only 
in America but all over the world.” Address: Brookline, 
Massachusetts.

1215. Yong, F.M.; Wood, B.J.B. 1975. Sucrase from soy 
sauce moulds. Transactions of the British Mycological 
Society 64(1):143-46. Feb. [11 ref]
• Summary: The production of enzymes from fi lamentous 
fungi that hydrolyse molds has been reported by many. 
Most previous reports have related to enzymes found in cell 
extracts or to enzymes released as spores germinated. “We 
wish to report on an enzyme produced as part of the complex 
of extracellular enzymes released into the environment by 
growing vegetative hyphae of Aspergillus oryzae (sojae) 
strains used in the production of soy sauce.” Address: Dep. 
of Applied Microbiology, Univ. of Strathclyde, Glasgow G1 
1XW, Scotland.

1216. Kon, Masayo; Ito, Hiroshi. 1975. Hamanatto ni 
kansuru kenkyu. II. Seihin-chu no biseibutsu [Studies on 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   366

© Copyright Soyinfo Center 2021

“Hama-natto.” II. Microfl ora in products of “Hama-natto”]. 
Shokuhin Sogo Kenkyujo Kenkyu Hokoku (Report of the 
National Food Research Institute) No. 30. p. 232-37. March. 
[8 ref. Jap; eng]
• Summary: Hamanatto, a salty fermented soybean product, 
is made only in the district around Lake Hamana in Shizuoka 
prefecture. There are two methods of making Hamanatto: 
(1) Using artifi cial inoculation with molds belonging to the 
genus Aspergillus, the method used at Yamaya and at Horinji. 
(2) Using natural inoculation and fermentation by organisms 
living in the koji room (muro), the method used at Daifukuji. 
Note: This is the earliest document seen (Nov. 2011) stating 
that Hamanatto [fermented black soybeans] were made at 
Horinji temple in Hamamatsu.
 The main microorganisms that are considered to play an 
important part in making Hamanatto belong to the A. oryzae 
molds and to the Streptococcus and Pediococcus bacteria. 
The A. oryzae strain is dark olive-green and produces 
strong proteolytic, but not amylolytic, enzymes. Reprinted 
from Kaseigaku Zasshi (J. of Home Economics of Japan) 
25(1):21-26 (1974). Address: National Food Research Inst., 
MAFF, Tokyo, Japan.

1217. Shargool, P.D. 1975. Degradation of argininosuccinate 
lyase by a protease synthesized in soybean cell suspension 
cultures. Plant Physiology 55(4):632-35. April. [10 ref]
• Summary: “Suspension cultures of soybean... were 
shown to contain protease activity which could be 
inhibited by the addition of protease inhibitors such as 
p-hydroxymercuribenzoate and ethylenediaminetetraacetic 
acid. The use of these inhibitors, coupled with studies 
of the rate of degradation of argininosuccinate lyase 
(argininosuccinate-lyase = L-arginino-succinate arginine-
lyase, EC 4.3. 2.1) in extracts of cell cultures grown for 24 
hours led to the hypothesis that a metal-dependent protease is 
synthesized by the cells after 24 hours of growth, to remove 
the lyase enzyme.” Address: Dep. Biochemistry, Univ. of 
Saskatchewan, Saskatoon, Saskatchewan, Canada.

1218. Wolf, Walter J. 1975. Lipoxygenase and fl avor of 
soybean protein products. J. of Agricultural and Food 
Chemistry 23(2):136-41. March/April. [47 ref]
• Summary: Research during the last 10 years indicates 
that lipids are a major source of compounds responsible 
for objectionable fl avors in soybean protein products. 
Lipoxygenase is an important factor in the generation of 
such fl avor compounds from the lipids when soybeans 
are processed under high moisture conditions as in the 
preparation of soy milk by the traditional process. “Less 
certain is the signifi cance of lipoxygenase action when 
soybeans are processed under low moisture conditions as 
in the commercial extraction of oil. However, the potency 
of the fl avor compounds that can arise by decomposition of 
hydroperoxides generated by lipoxygenase suggests that very 

little oxidation may be needed to give rise to objectionable 
levels of fl avor constituents...” Address: Northern Regional 
Research Lab., ARS, USDA, Peoria, Illinois 61604.

1219. Food Processing (Chicago). 1975. Soy whipping agent 
replaces egg albumin, cuts downtime, reduces ingredient use 
by 25%. Continuous candy line shortens cycle from 8 hours 
to 16 minutes. 36(5):28-29. May.
• Summary: Describes the manufacture of mint patties at 
Pearson Candy Co., St. Paul, Minnesota, using Gunther 
G-400, a powdered soy protein whipping agent. Build-up 
of coagulated egg albumin had caused frequent downtime 
on the company’s new continuous process line. Four photos 
show use of the soy whipping agent.

1220. Shurtleff, William. 1975. Miso: A soybean miracle 
food. East West Journal. May. p. 24-25. [1 ref]
• Summary: A pre-publication excerpt from The Book of 
Miso by Shurtleff and Aoyagi. It begins: Throughout Japan, 
there are a number of areas and particular villages where 
many of the inhabitants live to be over 100-years-old. 
Recently, a number of scientifi c studies have been conducted 
in order to try to isolate the causes of this longevity. One 
fi nding that has received considerable publicity in Japan 
concerns the high correlation between long life and the 
regular consumption of miso, most of which was homemade 
and served in miso soups. When we visited a “long-life” 
village located deep in the mountains west of Tokyo, we 
asked a number of very elderly and hearty people what 
they felt were the secrets of health and long life. The most 
frequent responses were: Work hard in the fi elds; get plenty 
of clean, cold mountain air; eat mostly grains and vegetables 
and not much animal food; drink plenty of miso soup. It is 
interesting to note that the centenarians living in the Balkan 
countries and Eastern Europe give almost the same advice 
except that they recommend another fermented food, yogurt, 
instead of miso.
 Throughout Japan, miso is regarded as a food which 
defi nitely aids in the digestion and assimilation of other 
foods. At least four benefi cial elements are contained 
in all non-pasteurized miso: natural digestive enzymes, 
lactobacillus or lactic acid bacteria, salt resistant yeasts, and 
the molds and other micro-organisms in the koji (grain base) 
itself.
 Lactic acid bacteria are one of the key factors which 
make both yogurt and miso excellent aids to digestion. 
Recent Russian longevity experts have suggested that the 
benefi cial effects of lactobacillus on the digestive process 
may be a basic cause of the association of yogurt with long 
life and health. Since lactobacillus are living organisms, they 
are easily killed by prolonged heating. Thus to assure their 
full benefi t, serve miso in uncooked dishes or add it to soups 
shortly before removing from the heat. Try to use miso that 
has not been pasteurized and does not contain preservatives.
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 After centuries of experimentation using intuitive 
and systematic methods based on a wholistic view of life, 
the Japanese and Chinese have found that eating miso 
together with a diet low in animal foods is an effective 
way to improve one’s physical constitution and internal 
environment. Miso is said to be particularly valuable in 
alkalizing-the blood and developing an alkaline constitution 
which aids resistance to disease. In standard East Asian 
nutritional sourcebooks, basic foods are listed as either 
alkaline (yang) or acidic (yin). This information is common 
knowledge throughout the culture since it is considered one 
of the basic principles of maintaining good health... Address: 
c/o Aoyagi, 278-28 Higashi Oizumi, Nerima-ku, Tokyo 177, 
Japan. Phone: (03) 925-4974.

1221. Rich Products Corp., Public Relations Dep. 1975. 
Robert E. Rich (News release). 1145 Niagara St., Buffalo, 
New York 14240. 9 p. Undated.
• Summary: Accompanying a 2-page outline about Mr. Rich, 
this is a more detailed story of his life and work. “Bob Rich 
has always been known throughout the frozen food industry 
as a man with keen foresight and unequalled determination.”
 “After graduation from the University of Buffalo 
in 1935, with a degree in Business Administration, Rich 
purchased a small milk business, Wilber Farms in Buffalo, 
and actively ran it until World War II when he was called to 
Washington where he was a consultant to the dairy section of 
the War Food Administration.
 “Shortly thereafter he was sent to Detroit by the WFA 
to be the milk order administrator for Michigan. It was 
during his Detroit stay that he got the idea for a whipping 
cream replacement to made from soy bean oil–after learning 
about some successful research conducted by the George 
Washington Carver Laboratories to develop a milk and 
cream replacement using soy oil.
 “On his return to Buffalo, and his dairy business, Rich 
pursued his idea for a whipping cream from the soy oil (the 
Carver ‘milk’ and ‘cream’ would not whip) and Buffalo’s 
Spencer Kellogg & Sons research and development team 
came up with a whippable and saleable whipping cream from 
the soy bean.”
 In 1975 the company packaged its 500 millionth retail 
pint and quart carton of Coffee Rich.
 “In 1975 the company had 11 regional sales offi ces, 
48 fi eld sales people, 1200 employees at eight production 
centers and sales topped $100 million for the fi rst time.”
 “Bob Rich has gone to court more than 40 times to 
prevent such restrictions and has been successful in all but 
one instance. His position throughout has been that his 
company’s non-dairy products are not imitations of anything 
and are actually functionally superior products. He is so 
dedicated to this legal fi ght that he formed the National 
Association for Advanced Foods in 1968 with other non-
dairy producers and suppliers to combat onerous legislation 

on an industry-wide united front.”
 “In 1969 Jones-Rich was sold to the Dairylea 
cooperative because as he (Rich) puts it, ‘we wouldn’t be 
carrying frozen non-dairy business on one shoulder and a 
fresh milk processing company on the other.’”
 “In 1958 U of B [University of Buffalo] honored him 
with its Distinguished Service Award and in 1959 he received 
the General Alumni Board’s coveted Samuel P. Capen Award 
‘for notable meritorious service to the university.’ He was 
elected to the school’s Athletic Hall of Fame in 1966.
 “Bob Rich has always had a deep interest in athletics. 
At U of B as an undergraduate he was captain of the football 
team his junior and senior years. He also captained the 
wrestling team as a senior... He later coached U of B’s 
freshman football team for two undefeated seasons.”
 “His summers are spent at his Point Abino, Ontario 
[Canada], home. During his six-month winter stay in Florida, 
Mr. Rich travels to Buffalo almost every Sunday night and is 
at his Niagara Street desk early Monday morning for Buffalo 
business Monday and Tuesday.”
 “One of Bob Rich’s crowning achievements in the fi eld 
of community relations came in 1973 when the company 
purchased the naming rights to Erie County’s magnifi cent 
new 80,000-seat stadium in Orchard Park, New York (a 
suburb of Buffalo). Rich Stadium is the home of Buffalo’s 
National Football League entry.”
 “It was Bob Rich’s early determination to fi nd a superior 
replacement for a hard-to-get natural product that led to 
the founding of a whole new industry, the non-dairy foods 
processing industry,” Address: Buffalo, New York. Phone: 
716-883-3211.

1222. Staley (A.E.) Manufacturing Co. 1975. Whatever food 
plans you’re developing–The Protein People can help (Ad). 
Food Processing (Chicago). Aug. p. 42-43.
• Summary: This two-page white-on-blue ad discusses 
how Staley can help with nutrition, texture, fl avoring, and 
technology. From soy fl ours and soy sauces, to Mira-Tex 
(textured vegetable protein) and Gunther whipping proteins 
(incl. G-400 and D-100). Address: Decatur, Illinois 62525. 
Phone: (217) 423-4411.

1223. Puski, G. 1975. Modifi cation of functional properties 
of soy proteins by proteolytic enzyme treatment. Cereal 
Chemistry 52(5):655-64. Sept/Oct. [24 ref]
• Summary: Limited hydrolysis of soy proteins with a 
proteinase from Aspergillus oryzae increases their solubility 
especially at the isoelectric point and in the presence of Ca++ 
(which is important in the use of soy proteins in imitation 
milk products), reduces the viscosity of concentrated 
protein solutions, and prevents gelation. The enzyme-treated 
proteins had slightly increased water absorption and foaming 
properties, but foam stability was very low. Address: Food 
and Chemical Research Lab., Central Soya, Chicago, Illinois 
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60639.

1224. Wang, Hwa L.; Swain, E.W.; Wallen, L.L.; Hesseltine, 
C.W. 1975. Free fatty acids identifi ed as antitryptic factor in 
soybeans fermented by Rhizopus oligosporus. J. of Nutrition 
105(10):1351-55. Oct. [16 ref]
• Summary: The trypsin inhibitory activity in tempeh comes 
from free fatty acids. “Oleic, linoleic, and linolenic acids 
are primarily responsible for the increased trypsin-inhibiting 
activity of cooked soybeans after fermentation. The free fatty 
acids are liberated from oil in the soybeans by fungal lipase, 
and they differ from other reported soybean trypsin inhibitors 
that are protein in nature.” Address: Northern Regional 
Research Lab., Peoria, Illinois.

1225. Wattenberg, Lee W. 1975. Effects of dietary 
constituents on the metabolism of chemical carcinogens. 
Cancer Research 35(11):3326-31. Nov. [58* ref]
• Summary: Seventh-day Adventists have a higher intake 
of fl avones, which are strong inducers of enzyme systems 
responsible for detoxifying carcinogens such as benzo(a)
pyrene and nitrosamines. Address: Dep. of Lab. Medicine 
and Pathology, Univ. of Minnesota School of Medicine, 
Minneapolis, MN 55455.

1226. Wei, L.S.; Steinberg, M.P.; Nelson, A.I. 1975. A new 
Illinois soybean beverage: Tasty, smooth, nutritious, and 
economical. Illinois Research (Illinois Agric. Exp. Station, 
Urbana) 17(4):3-4. Fall.
• Summary: This is a relatively short description of the new 
11-step process designed to inactivate the “lipoxygenase 
enzyme,” which can produce a distinctly “painty” off-fl avor 
in soymilk, whenever the beans are ground and exposed to 
water ambient temperatures. The fi ber in the soybean is not 
removed, but rather is fi nely pulverized by grinding and 
homogenization to produce a stable colloidal system, in 
which the fi ber and protein do not settle and the oil does not 
rise. “Instability of the colloidal system, causing a grainy 
mouth feel, can be a severe problem.” The product obtained 
at the end of Step 5, called “Soybean beverage base,” can 
be used to prepare such “dairy analogs” as yogurt and ice 
cream, as well as milk.
 “The University of Illinois Foundation has recently 
patented this process in the United States and in a number of 
other countries. Already three U.S. companies and several 
foreign fi rms have been licensed to use the process in 
manufacturing the beverage, yogurt, ice cream, and similar 
products. We hope that some of these products will appear 
in your local supermarket before too many months have 
passed.”
 Note 1. This is the earliest English-language document 
seen (Aug. 2013) that uses the term “dairy analog” (or “dairy 
analogue”) to refer to soymilk.
 Note 2. This is the earliest English-language document 

seen (Aug. 2013) that uses the term “soybean beverage 
base” to refer to a concentrated form of soymilk from which 
regular soymilk or soymilk products can be made by adding 
water, fl avors, sweetener, etc. Address: 1. Assoc. Prof. of 
Food Science; 2. Prof. of Food Engineering; 3. Prof. of Food 
Processing. All: Univ. of Illinois, Urbana, Illinois.

1227. Sternberg, M.; Kim, C.Y.; Schwende, F.J. 1975. 
Lysinoalanine: Presence in foods and food ingredients. 
Science 190(4218):992-94. Dec. 5. [13 ref]
• Summary: This unusual amino acid (LAL) has been 
implicated as a renal toxic factor in rats. It may be created 
when soy proteins are treated with alkali. “Although it has 
been reported to occur in both edible and nonfood proteins 
only after alkali treatment, it has now been identifi ed in food 
proteins that had not been subjected to alkali. Lysinoalanine 
is generated in a variety of proteins when heated under 
nonalkaline conditions.”
 Table 1 (p. 993) gives the results of LAL analyses in 
home-cooked foods, food ingredients, and commercial food 
preparations (in micrograms of LAL per gram of protein). 
In home-cooked foods, the largest amounts are found in: 
(1) Egg white, pan fried 30 minutes at 150ºC 1,100. (2) 
Egg white boiled 30 minutes 370. In commercial food 
preparations: (1) Simulated cheese 1,070. (2) Evaporated 
milk 860. (3) Infant formula–milk 640. In food ingredients: 
(1) Whipping agent 50,000. Sodium caseinate 6,900. Egg 
white solids, dried 1,820. Hydrolyzed vegetable protein (a 
total of 18 commercial samples of different batches from fi ve 
manufacturers) 40-500. Soya protein isolate (a total of 45 
commercial samples from two manufacturers) 0-370.
 Table 2, titled “Formation of LAL in proteins by heating 
under nonalkaline conditions” (p. 994, varying concentration, 
temperature, time, and pH) shows: Bovine serum albumin 
3,500. Casein 1,700. Lysozyme 1,000. Ovalbumin (150-
570–increases with increasing pH). Soya globulin (120ºC 
for 16 hours) 40-130–as the pH rises from 2 to 6. Soya 
globulin (100ºC for 3 hours at pH 6.5) 130. Address: Miles 
Laboratories, Inc., Elkhart, Indiana 46514.

1228. Shurtleff, William; Aoyagi, Akiko. 1975. Tofu and 
yuba in China, Taiwan, and Korea: Doufu-ru (Document 
part). In: W. Shurtleff and A. Aoyagi. 1975. The Book of 
Tofu. Hayama-shi, Kanagawa-ken, Japan: Autumn Press. 336 
p. See p. 255-56, 262-64.
• Summary: “Surely the most distinctive genre of tofu 
prepared in China is doufu-ru, or fermented tofu. Doufu-ru, 
in its many forms, is completely unlike anything prepared 
in Japan or, for that matter, any food familiar to most 
Westerners. Known in English as Chinese cheese, tofu-, bean 
curd-, or soybean cheese, or preserved- or pickled bean curd, 
it is called doufu-ru, furu, rufu, or dou-ru in Mandarin, fuyu 
or funan in Cantonese (and in most Western tofu shops run 
by Cantonese masters), and sufu or dousufu in Shanghai and 
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in most scientifi c literature. The latter terms, which mean 
‘molded milk,’ are not at all familiar to most Chinese.”
 Note: This is the earliest English-language document 
seen (April 2021) that uses the term “doufu-ru to refer to 
fermented tofu.
 “Doufu-ru has a soft–almost creamy–consistency and 
strong fl avor and aroma reminiscent of Camembert cheese. 
Most varieties, seasoned with minced red peppers, are quite 
sharp and hot on the tongue, so that a little bit goes a long 
way. Widely enjoyed as a relish and seasoning, doufu-ru is 
prepared and sold in special Chinese pickle-and-miso shops 
rather than in neighborhood tofu shops. Traditionally, it was 
also prepared in many homes and farmhouses. The process 
of fermentation and preservation in a brining liquor enables 
this variety of tofu to last for as long as one to two years, 
even in semitropical climates, and its low cost makes doufu-
ru especially popular among the poorer classes. Like cheese, 
wines, miso, shoyu, and many other fermented foods, doufu-
ru gradually improves in fl avor, aroma, and texture as it ages. 
As mold enzymes break down and digest the protein in the 
tofu, the latter’s sharp fl avors mellow and its consistency 
softens: well-aged doufu-ru virtually melts on the tongue. 
After the tofu has ripened for 6 to 8 months, its color turns 
from yellowish white to a soft light-brown, and the wine-
and-salt brining liquor, too, grows richer and mellower.
 “Fermented tofu is the only traditional soybean 
product made in the manner of Western cheeses, that is, by 
ripening tofu with a mold. Although one would think that 
soymilk could easily be made into cheeses similar to those 
prepared from dairy milk, repeated attempts to produce such 
cheeses–even in modern Western laboratories–have until 
very recently met with failure. But unlike Western cheeses, 
doufu-ru is immersed in an alcoholic brine during ripening 
and is generally sold still immersed in the brining liquor in 
pint bottles or small cans. To prepare doufu-ru, 3/4- to l¼-
inch cubes of doufu or fi rm tofu are inoculated with spores 
of a mucor-type mold, then incubated in a warm place for 
about 3 to 7 days until each cube is covered with a dense mat 
of fragrant white mycelium. The molded cubes are immersed 
in the brine, which generally contains Chinese rice wine and 
red peppers (or other spices and seasonings). After ripening 
for one to two months in the brining liquor, the bottled tofu is 
shipped to Chinese markets where it is often allowed to age 
for another two to four months before being placed on sale. 
It is said that if the doufu-ru remains motionless when the jar 
is spun quickly on its axis, it has been properly aged and is 
ready to use.
 “In China, the most popular ways of serving doufu-ru 
are as a seasoning for congee (hot breakfast rice porridge) 
or rice, as an appetizer or hors d’oeuvre with drinks, or as 
an ingredient in stir-fried dishes or simmered sauces, used 
to add zest and fl avor. The brining liquor is also used in 
many of these preparations. In Western cookery, doufu-ru is 
delicious used like Camembert or Roquefort cheese in dips, 

spreads, dressings, and casseroles. Recipes for each of these 
preparations are given at the end of this chapter.
 “The ideographic character for fu in doufu-ru (also 
used in the word doufu) means ‘spoiled.’ The character 
for ru means ‘milk.’ These characters have an unusual and 
very ancient etymology. Although the Chinese had a highly 
developed civilization long before the beginning of the 
Christian era, they never developed the art of dairy farming 
or, consequently, of making cheese. But their northerly 
neighbors, the Mongols, whom the Chinese regarded as 
uncivilized barbarians, were quite skilled in the preparation 
of fi ne goat’s cheese. The Chinese called this cheese furu, 
or ‘spoiled milk.’ Centuries later, the Chinese learned 
how to prepare their own variety of fermented cheese, but 
from soy rather than dairy milk, probably with some help 
(or at least inspiration) from the Mongols. And the name 
which they had used derogatorily for the Mongolian cheese 
gradually came to be used for their own tofu cheese: their 
insult boomeranged and remains with them to this day. 
Consequently some modern Chinese and Japanese–especially 
those operating expensive restaurants–write the character 
fu in the words tofu, doufu, and doufu-ru with a different 
character which, although pronounced ‘fu,’ means ‘affl uent, 
ample, or abundant.’
 “Records show that doufu-ru was being produced in 
China by the fi fteenth century and that it may have originated 
much earlier. The technique for making fermented tofu 
spread from China to Vietnam (where similar a food called 
chao is now prepared) and to the East Indies (where tao 
tuan is made.) A type of fermented tofu called tahuri is also 
produced in the Philippines by packing large (4- by 4- by 
2½-inch) cakes of fi rm molded tofu into cans with a large 
quantity of salt. Neither sake nor brine is used in the process. 
After ripening for several months, the tofu is yellowish 
brown and has a distinctive salty fl avor.
 “The four basic types of Chinese fermented tofu are 
white doufu-ru, red doufu-ru, tsao-doufu (“tofu fermented 
in sake lees”), and chiang-doufu (“tofu fermented in miso 
or soy sauce”). The brining liquor used for each is also a 
popular ingredient in many Chinese recipes, especially 
in dipping sauces. Called doufu-ru chih, it often contains 
various spices or minced red peppers which make it a zesty 
seasoning.
 “White Doufu-ru (Pai doufu-ru): In most of China and 
in the West, this is the most popular type of fermented tofu. 
Unless it is specifi cally being contrasted with the red variety, 
it is generally called simply doufu-ru. The tofu’s fl avor, 
color, and aroma can be modifi ed either by changing the salt 
or alcohol composition of the brining liquor or by adding 
different combinations of spices and seasonings. The most 
common brine contains about 10 percent alcohol and 12 
percent salt; some contain little or no alcohol, while others 
may contain more than twice as much alcohol as salt. One 
brine of the latter type yields “drunken cheese” (tsui-fang) 
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and another yields “small cheese cubes” (chih-fang).
 “At least fi ve different varieties of white doufu-ru are 
sold in markets and marketplaces throughout Taiwan and 
China. The most popular is red pepper doufu-ru (la doufu-
ru, la-chiao furu, or la furu). Available in the West as 
Fermented Bean Curd, it contains a hearty portion of minced 
red peppers which make the fl avor hot and spicy while 
also serving as a natural preservative. When sesame oil is 
added to this type of fermented tofu it is known as sesame-
red pepper doufu-ru (mayu-la doufu-ru). Some milder and 
particularly delicious types of doufu-ru are made in liquors 
containing only rice wine, salt, and water plus an occasional 
small amount of sesame oil” (Continued). Address: 
Lafayette, California.

1229. Chatterjea, M.N.; Chopra, S.K.; Grover, J. 1975. 
Studies on serum amylase levels in normal Indian subjects. 
Medical J. Armed Forces, India 31(1):37-42. *

1230. Murillo, E.; Gaunt, J.K. 1975. Investigations on alpha 
tocopherol oxidase in beans, alfalfa, and soybeans. In: 1975. 
First Chemical Congress of the North American Continent. 
See Abst. No. 155. Held in Mexico City. *
• Summary: The anti-vitamin E factor in soybeans might be 
tocopherol oxidase.

1231. Rackis, J.J. 1975. Oligosaccharides of food legumes: 
Alpha-galactosidase activity and the fl atus problem. In: A. 
Jeans and J. Hodge, eds. 1975. Physiological Effects of Food 
Carbohydrates. Washington, DC. See p. 207-22. ACS Symp. 
Series No. 15. *
• Summary: Anaerobic bacteria in the lower intestinal tract 
degrade oligosaccharides to yield gases such as hydrogen, 
carbon dioxide, and small amounts of methane.

1232. Product Name:  Enzyme-Active (Raw) Soya Flour.
Manufacturer’s Name:  Soy Products of Australia Pty. Ltd.
Manufacturer’s Address:  69 Power Road, Bayswater, VIC 
3153, Australia.  Phone: 729-1738.
Date of Introduction:  1975.
Ingredients:  Soybeans.
New Product–Documentation:  Letter from Paul 
Smith of Soy Products of Australia Pty. Ltd. 1981. This 
company makes raw (enzyme active) soy fl our for human 
consumption.
 Talk with Paul Smith of Soy Products of Australia Pty. 
Ltd. 1995. This product was introduced during the 1970s. 
“We don’t regard this as a major product.”

1233. Blain, J.A. 1975. Industrial enzyme production. In: 
J.E. Smith and D.R. Berry, eds. 1975. The Filamentous 
Fungi. Vol 1. Industrial Mycology. New York: Wiley & Sons. 
xi + 336 p. See p. 193-209. [67* ref]
• Summary: Contents: Introduction. Production of fungal 

enzymes. Major industrial uses of fungal enzymes. Future 
considerations.
 “Processes such as brewing and breadmaking have for 
millennia involved the unrecognized use of enzymes... When 
in 1837 Berzelius wrote on the nature of catalysis he cited 
processes which we now know to be enzymic and crude 
precipitates of diastase from malt and pepsin from gastric 
juice had already been studied.
 “While the use of yeast and malt formed much of the 
foundation for enzyme technology in the West, there were 
in Asia corresponding processes for the modifi cation of 
food sources which hinged on certain enzymic conversions 
associated with fungal growth. These led to a major step 
in the deliberate use of microbial enzymic material when 
Takamine towards the end of the 19th century used the 
amylase preparation ‘Taka-diastase.’ this was obtained from 
Aspergillus oryzae grown on wheat bran.” Address: Dep. of 
Biochemistry, Strathclyde Univ., Glasgow, Scotland.

1234. Fischer, R.W. 1975. Seed quality as a factor in edible 
soy protein products. Cedar Falls, Iowa. 11 p. Unpublished 
manuscript. [5 ref]
• Summary: Contents: Trade experience. The critical factors 
in seed quality and grade as they affect quality of edible 
protein products: Protein yield and quality, mechanical 
damage (bacterial activity, enzyme activity, dirt/color), 
foreign material (moisture control, bacterial action, weed 
seed contamination), hilum color. Cost evaluations.
 “Enzyme Activity: Extensive studies in recent years 
at Cornell University and elsewhere have demonstrated 
that exposure of broken cells of the soybean cotyledon to 
high moisture at ambient temperatures leads to very rapid 
lipoxidase activity and to dramatic shifts in fl avor as the 
lipoxidase reacts with the soybean lipids (5). The fl avors 
generated by this activity permeate both the oil and meal 
fractions, and cannot be entirely removed from the meal 
(fl our, fl akes, etc. and their derivatives) by downstream 
processing. Trade specialists advise that similar activity 
takes place at a slower rate at lower moisture content while 
damaged beans are in storage or transit.
 “This appears to be particularly signifi cant for beans 
shipped via water (river barge and ocean vessel) where air 
humidity is high for a prolonged period of time.
 “Other studies have shown that broken and cracked 
soybeans are more hygroscopic than whole beans–attracting 
moisture from a high-humidity atmosphere at a considerable 
higher rate than do whole beans, where the waxy seed coat 
poses to some degree as a moisture barrier.
 “Broken, cracked and bruised beans–especially where 
cotyledon cells are ruptured–will tend to be a source of 
some fl avor defect in the fi nished product unless they can be 
completely removed from the stream in the very fi rst stages 
of processing.” Address: Soypro International, Inc., Cedar 
Falls, Iowa.
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1235. Friedman, Mendel. ed. 1975. Protein nutritional 
quality of foods and feeds. Vol. 1, Part 2: Quality factors–
plant breeding, composition, processing, and antinutrients. 
New York, NY: Marcel Dekker. xx + 674 p. Illust. Subject 
index. Author index. 24 cm.
• Summary: Soy is mentioned on the following pages: 46 
(biological value), 164-82 (soy protein concentrate), 233 and 
239 (soybean meal), 280-85 (soybean meal), 424 (soy fl our), 
442 (whey enrichment of soy), 464 (whey beverage with 
soy), 494 (tofu, urease), 507 (soy milk, soy proteinases), 527 
(soy protein isolates), 528 (soy fi ber, soy fl our), 540 (soy 
protein–phytic acid complex), 595 (alkali treatment, tofu).
 Note 1. This is the earliest English-language document 
seen (Nov. 2020) that contains the word “antinutrients.” 
Address: Western Regional Research Lab., ARS, USDA, 
Berkeley, California.

1236. Galaway, Ronald Alvin. 1975. A study of the mode 
of action of soybean lipoxygenase. PhD thesis, University 
of California–Riverside. In: Index to American Doctoral 
Dissertations (1956-67), 1976. *
Address: Univ. of California–Riverside.

1237. Lehninger, Albert L. 1975. Biochemistry: The 
molecular basis of cell structure and function. 2nd ed. New 
York, NY: Worth Publishers, Inc. xxiii + 1104 p. Illust. 
Index. 29 cm. [200+* ref]
• Summary: A classic textbook in this fi eld. Appendix A (p. 
1058-1063) is titled “A chronology of biochemistry.” The 
earliest entry is: 1770-1774–Priestley discovered oxygen and 
showed it is consumed by animals and produced by plants.
 Other entries: “1780-1789–Lavoisier demonstrated 
that animals require oxygen, recognized that respiration is 
oxidation, fi rst measured oxygen consumption by a human 
subject, and recognized that alcoholic fermentation is 
fundamentally a chemical process.
 “1783–Spallanzani deduced that protein digestion in the 
stomach is a chemical rather than a mechanical process.
 “1804–Dalton enunciated the atomic theory...
 “1806–Vauquelin and Robinet fi rst isolated an amino 
acid, asparagine.”
 “1833–Payen and Persoz purifi ed diastase (amylase) of 
wheat, showed it to be heat-labile, and postulated the central 
importance of enzymes in biology.
 “1837–Berzelius postulated the catalytic nature of 
fermentation. He later identifi ed lactic acid as a product of 
muscle activity.
 “1838–Schleiden and Schwann enunciated the cell 
theory.
 “1838–Mulder carried out the fi rst systematic studies of 
proteins...
 “1854-1864–Pasteur proved that fermentation is caused 
by microorganisms and demolished the spontaneous-

generation hypothesis...
 “1859–Darwin published Origin of the Species...
 “1864–Hoppe-Seyler fi rst crystallized a protein: 
hemoglobin.
 “1866–Mendel published his experiments leading to 
the principles of segregation and independent assortment of 
genes.
 “1869–Miescher discovered DNA.
 “1872–Pfl uger proved oxygen is consumed by the 
tissues of all animals rather than by the blood or lungs alone.
 “1877–Kühne proposed the term enzyme and 
distinguished enzymes from bacteria...
 “1890–Altmann described procedures for staining 
mitochondria, studied their distribution, and postulated them 
to have metabolic and genetic autonomy.
 “1893–Ostwald proved enzymes are catalysts.
 “1894–Emil Fischer demonstrated the specifi city of 
enzymes and the lock-and-key relationship between enzyme 
and substrate.”
 “1897–Bertrand coined the term coenzyme.
 “1897–Buchner discovered that alcoholic fermentation 
may occur in cell-free yeast extracts.
 “1897-1906–Eijkman proved that beri-beri is a dietary-
defi ciency disease and that a water-soluble component of rice 
polishings can cure it.
 “1901-1904–Takamine and Aldrich, and also Abel, fi rst 
isolated a hormone, epinephrine [also known as adrenaline], 
and Stoltz achieved its synthesis.
 “1902–Emil Fischer and Hofmeister demonstrated that 
proteins are polypeptides.
 “1903–Neuberg fi rst used the term biochemistry.”
 “1911–Funk isolated crystals with vitamin B activity 
and coined the name vitamin.
 “1912–Neuberg proposed a chemical pathway for 
fermentation.”
 “1917–McCollum showed that xerophthalmia in rats is 
due to lack of vitamin A.”
 “1922–McCollum showed that lack of vitamin D causes 
rickets.”
 “1925-1930–Svedberg invented the ultracentrifuge for 
determination of sedimentation rates of proteins.
 “1926–Sumner fi rst crystallized an enzyme, urease, and 
proved it to be a protein.
 “1926–Jansen and Donath isolated vitamin B-1 
(thiamine) from rice polishings.
 “1927–Muller, and also Stadler, demonstrated mutation 
of genes by x-rays.
 “1928-1932–Szent-Györgyi, and later Waugh and King, 
isolated ascorbic acid (vitamin C).
 “1930-1933–Northrop isolated crystalline pepsin and 
trypsin and proved their protein nature.
 “1933–Krebs and Henseleit discovered the urea cycle.”
 “1935–Rose discovered theronine, the last essential 
amino acid to have been recognized.



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   372

© Copyright Soyinfo Center 2021

 “1935–Davson and Danielli postulated a model for the 
structure of cell membranes.”
 “1937–Krebs postulated the citric acid cycle.”
 “1940–Beadle and Tatum deduced the one gene-one 
enzyme relationship.
 “1941-1944–Martin and Synge developed partition 
chromatography and applied it to amino acid analysis.”
 “1953–Watson and Crick postulated the double-helical 
model of DNA structure”
 “1955–Benzer carried out fi ne-structure genetic mapping 
and concluded that a gene has many mutable sites.”
 “1958–Crick enunciated the central dogma of molecular 
genetics.” Address: Johns Hopkins Univ. School of 
Medicine.

1238. Lehninger, Albert L. 1975. Biochemical aspects of 
hormone action. In: Albert L. Lehninger. 1975. Biochemistry. 
2nd ed. New York, NY: Worth Publishers, Inc. xxiii + 1104 
p. See p. 807-28. Chap. 29. Index. 29 cm. [23* ref]
• Summary: Hormones are trace substances produced by 
the various endocrine glands in vertebrates. They serve as 
chemical messengers carried by the blood to various target 
organs, where they regulate a variety of physiological and 
metabolic activities. Endocrinology is the study of hormones 
and their action. Until the late 1960s little if anything was 
known of the biochemical mechanisms of hormone action.
 The mammalian endocrine system is organized in a 
three tier, hierarchical manner. When the hypothalmus, at 
the base of the brain, receives specifi c messages from the 
nerves, it secretes minute quantities of hormones called 
releasing factors, which are passed down nerve fi bers to the 
nearby anterior pituitary gland. There each of the releasing 
factors can trigger the release of about 6 specifi c hormones. 
For example, two of these, follicle stimulating hormone and 
luteinizing hormone, have as their secondary target the testis 
and ovary–which secrete progesterone or estrogen. Their 
fi nal target is sex accessory tissues.
 Hormone receptors: Responsive target cells for any 
given hormone contain specifi c hormone receptors, which 
are specialized proteins capable of binding the hormone 
molecule with very high specifi city and affi nity. Such 
hormone receptors occur in only very small amounts in the 
target cell. Intracellular messages: Binding of the hormone to 
its specifi c receptor causes the formation of an intracellular 
messenger molecule, when then stimulates (or depresses) 
some characteristic biochemical activity of the target tissue. 
The author begins by looking at “epinephrine [adrenaline], 
secreted by the adrenal medulla, since studies of its action 
on the liver yielded the fi rst important breakthroughs of the 
molecular basis of hormone action.”
 The secretion of epinephrine into the blood triggers a 
set of responses that prepares the vertebrate organism to 
“fi ght or fl ee.” These include a rise in blood pressure and 
an increase in heart rate and output. The main biochemical 

consequence is a greatly increased rate of breakdown of 
glycogen in the muscles, to yield lactate, and secondarily in 
the liver, to yield blood glucose.
 Subsequent sections discuss: The enzyme called protein 
kinase, glycogen, glucagon, cyclic AMP, insulin, insulin 
receptors, steroid hormones, thyroid hormones, parathyroid 
hormone.
 Concerning steroid hormones: They include the 
estrogens or female sex hormones, of which the most 
important are 17(Beta) estradiol and estrone; the androgens, 
or male hormones (testosterone, dihydrotestosterone); 
the progestational hormone progesterone; and the steroid 
hormones of the adrenal cortex (the major forms are 
cortisol, aldosterone, and corticosterone). “Although the sex 
hormones act largely on the sex accessory organs, some of 
the steroids secreted by the adrenal cortex have profound 
effects on the metabolism of carbohydrate and protein in 
many tissues. That the steroid hormones combine with 
specifi c receptors fi rst emerged from the early studies of 
E.V. Jensen and his colleagues [1973] on estrogen action.” 
Address: Johns Hopkins Univ. School of Medicine.

1239. Miall, L.M. 1975. Historical development of the fungal 
fermentation industry. In: J.E. Smith and D.R. Berry, eds. 
1975. The Filamentous Fungi. Vol 1. Industrial Mycology. 
New York: Wiley & Sons. xi + 336 p. See p. 104-21. [84 ref]
• Summary: Contents: Introduction. Fungal fermentation on 
solid substrate: Cheese production, edible fungi, koji process, 
and gallic acid (used in tanning and printing). Fungal 
fermentation in liquid culture (A) Surface culture: Citric 
acid, gluconic and fumaric acids, penicillin (discovered 
by Fleming in 1928), microbial genetics; (B) Submerged 
liquid culture: Organic acid production, Northern Regional 
Research Laboratory at Peoria (Illinois), antibiotics, 
ribofl avin, Beta-carotene, gibberellins, ergot alkaloids, 
microbial transformations.
 Concerning the koji process (p. 105-06): This process, 
developed in Japan, is the basis for the manufacture of 
saké, which is believed to have been made in Japan since at 
least the eighth century. Koji produces amylases and other 
enzymes, and these saccharify the starch in rice in exactly 
the same way that malt does in brewing. The introduction 
of the koji process to the western world is due mainly to 
the work of Jokichi Takamine, which started in about 1891. 
His early work was unsuccessful, but later he developed a 
process for making fungal diastase that could be operated 
on a large scale (see Takamine 1914). This involved the 
growth of Aspergillus oryzae on wheat bran (rather than on 
the traditional rice), to make a preparation named Taka-koji. 
Later Takamine carried out the process using rotating drums, 
each of which had a capacity of 4,800 lb and rotated on a 
horizontal axis once a minute. “Large scale trials of the use 
of Taka-koji instead of malt in distilleries were carried out 
in the plant of Hiram Walker & Sons in Ontario [Canada], in 
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1913.” The yield of alcohol was higher than when malt was 
used, but the resulting product had a slight off-fl avor, which 
meant the process could not be used to make potable spirits.
 If the Taka-koji is extracted with water and precipitated 
with alcohol, a much purer enzyme preparation is obtained. 
This was marketed for many years as a digestive aid under 
the name Takadiastase.
 The transition from Takamine’s koji process to the 
modern use of mold enzymes for saccharifying starch can be 
traced to a series of papers by Underkofl er and colleagues at 
Iowa State College. In 1939 they were making highly active 
amylase preparations by growing Aspergillus oryzae on 
wheat bran in rotating drums and using this for saccharifying 
corn mashes prior to yeast fermentation for production of 
industrial-grade alcohol.
 “Scientists in Rank Hovis McDougall have been 
working for several years to develop a process for growing 
fungi on cheap sources of starch, such as potatoes, cassava 
and yams, and thereby obtain protein for animal feeds. A 
pilot plant producing about 150 tons a year of a species of 
Fusarium has recently been built and large scale trials of the 
product will be carried out. One claimed advantage of using 
fungi rather than bacteria or yeasts is that the fi brous nature 
of the fungi will make it easier for them to be fabricated 
into pseudo meat products, for instance steaks. The further 
development of this project is one that mycologists, as well 
as food technologists and many others, will be following 
with great interest over the next few years” (p. 118). Address: 
Pfi zer Ltd., Sandwich, Kent, England.

1240. Ohta, Teruo. 1975. Nattô kenkô-hô [The natto way to 
good health]. Tokyo: Futaba Books. 242 p. Illust. No index. 
18 cm. [28 ref. Jap; eng+]
• Summary: This interesting, comprehensive book, by a 
scientist and expert on the subject, discusses all aspects of 
natto. Contents: Preface (p. 3). 1. History of natto and its 
mystery (p. 15). When did natto bacteria appear on earth? 
The mystery of ancient natto. The fi rst meeting of ancient 
humans and sticky beans (neba mame). Natto is preserving 
food which was nurtured by the climate where people 
opposed the government. Why was the Japanese palate 
better? The amazing wisdom of the Japanese race–”Ancient 
fermented foods.” Tôshikyô was a salty natto (kata natto) of 
2,200 years ago. Natto originated during the Heian period 
[A.D. 794-1185]. Medicinal natto which Japanese monks 
kept secretly in olden times. The god of childbirth and 
princess natto (hime natto). Reasoning the “Natto Road.” 
Village natto (mura natto) of Tanba, Yamaguni (p. 40). 
Shoyu-fl avored natto started during the Muromachi period 
[1336-1573]. War provisions in fi eld campaigns and natto. 
The military commanders of the Sengoku period also used 
Jinchô natto. Vendors calling out “Natto! Natto!” started 
during the Edo period (1600-1868). People who challenged 
the secrets of natto. The dark period of natto making. The 

mystery of the straw wrapper (wara zuto) and the Japanese 
people. The power of natto, which was studied by even the 
German army. The Japanese Army and navy studied the 
power of natto thoroughly (p. 60). Strong ally natto in the 
time of food shortage. The elite of the foods of the future. 
Mysterious medicinal effects of natto found in folklore.
 2. The homeland of natto (p. 71). From Hime natto 
to Daraku nabe–Fukushima prefecture. Teramichi natto 
of Yonezawa and Goto natto–Yamagata prefecture. The 
early, noncommercialized form of Yukiwari-natto was 
Goto natto, made with natto, koji, and salt, fermented 
together for 1 month. Since the middle of the Edo period 
(about 1735) it has been made in Yamagata prefecture, 
mostly in farmhouses. It is widely served over rice, mixed 
with a popular type of diced miso pickle. One commercial 
manufacturer is Maruyome Shokuhin in Yonezawa city, 
Yamagata prefecture. Yukiwari-natto looks like Finger 
Lickin’ Miso. The legend of kuromame [black soybeans] of 
Kiyomasa-kô–Kumamoto prefecture. Pounded natto (tataki 
natto), “Ito” and “Oito”–Kyoto. Tôzô and ôzutsu natto–
Chiba prefecture. Mito natto which was sold in train stations 
along the Jôbansen line–Ibaraki prefecture. Straw-wrapped 
natto (warazuto natto) and natto mochi of Omi–Shiga 
prefecture. Iwadeyama natto which was eaten by Hachiman 
Taro Yoshiie–Miyagi prefecture. Is hikiwari natto ancient 
natto?–Aomori prefecture. Fluffy natto (fukkura natto) in 
large cooked rice containers (hettsui)–Saitama prefecture. 
Stood still at Kawanakajima saying “Nantoshô” (“What to 
do?”)–Nagano prefecture. Naisho mame in the pitch dark–
Gunma prefecture. The origin of natto culture–Yokote’s 
hikiwari natto–Akita prefecture.
 3. The secret of eating natto (p. 95). What are fermented 
foods. Super abilities of wonderful microorganisms. 
Comrades of microorganisms. Why cooked soybeans 
become natto. The natto bacterium is a magician. The useful 
component of amazing natto. Natto is the last natural food. 
Stamina food gives endurance to modern people. Natto 
protein is of high quality. Natto is an excellent maker of 
amino acids. Natto vitamins which are used by famous 
people to increase their stamina. The stickiness of natto is a 
bunch of active strong enzymes. The wondrous abilities of 
enzymes. Natto has a strong power to prevent sickness. If 
you take acidic food continuously, the body’s resistance will 
decrease. Natto is a wonderful alkaline food. There are many 
unsolved mysteries related to natto. To research the secret 
of very strong multiplication. The Japanese are an advanced 
country in terms of soybean utilization. It is important that a 
true health food should have good balance.
 4. Medicinal effects of natto (p. 141). Common colds 
run away when they see natto. Dysentery and typhoid run 
away too. Skin disease such as favus and scabies–and natto. 
When the blood pressure rises, eat natto fi rst. A feeling of 
faintness when you try to stand up is a sure sign of anemia. If 
you eat natto–no constipation problems. If you get fat during 
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middle age, start a natto diet. The ideal food to prevent 
heart disease. Arteriosclerosis and natto. Natto strengthens 
the liver. The big news–natto bacteria control cancer. 
Natto keeps you from getting very drunk. Eating natto 
makes beautiful white skin. White rice and natto are ideal a 
mealtime. Natto–a strong ally of the stomach. Natto bacteria 
condition the intestines. Natto has the power to remove 
radioactivity. Challenge the eternal youth and longevity with 
natto. Natto and mustard pack a double whammy.
 5. How to make natto at home (p. 171). How to grow 
natto bacteria well. Steps in making natto. Various methods 
of incubation. The method of making natto at home. This 
is how natto was made in the old days. How to select good 
natto. How to measure the freshness of natto. The secret 
of small-bean natto. The difference between domestically 
grown and imported soybeans.
 6. How to eat natto well (p. 199–with many natto 
recipes). Unique ways of eating natto over rice. Various natto 
soups. Deep fried natto dishes. Fun one-pot cookery. Snacks. 
Natto miso and dried natto. Famous preserved natto foods in 
the various provinces. Other uses and hints.
 7. Chronology of natto from 10,000 B.C. to the present 
(p. 217-39). Key early dates include the following: Heian 
period: 1051–The legend of Minamoto (Hachimantaro) 
Yoshiie and natto began (Note: Minamoto Yoshiie was a 
famous Japanese warrior who lived 1039-1106). The Oshû 
Kaido [Oshu] became known as the natto road. 1062–Abe 
Sônin (or Abe Sadamune) started to make “Tôhoku Natto” (a 
type of sticky natto) in the Hida or Higo region of Kyushu, 
and was respected by the local people there. 1068–The 
word “natto” (usu-shiokara natto; lightly salted natto) fi rst 
appeared in the Shin Sarugakuki by Fujiwara Akihira.
 Kamakura period: Fermented black soybeans became 
very popular among the samurai and monks. 1129–Zen 
master Dogen of the Soto sect returned from Sung-dynasty 
China and introduced Buddhist Vegetarian Cookery 
(shojin ryôri) to Japan. 1211- Samurai (bushi) during the 
Kamakura period eat brown rice and fermented black 
soybeans (shiokara natto) for stamina. 1332–Soybeans were 
cultivated on a fairly large scale on land near Kamakura by 
the Tokugawa shogunate (bakufu). From these were made 
fermented black soybeans and other soyfoods which were 
quite widely used. 1334–During the Nanbokuchô period 
Kôgen Hôô appeared. In the Jôshôkôji in Tanba Yamaguni 
made Warazuto Natto and taught the process to the villagers. 
It was also called Yamaguni Natto, and remains there to this 
day.
 Muromachi Period: The popularization of regular natto 
started as itohiki natto became “O-ito.” The Teikun ôrai 
contained recipes using fermented black soybeans (shiokara 
nattô). Fermented black soybeans were eaten by people as 
tenshin or ochauke with tea. Natto and tofu were widely 
served with Buddhist Vegetarian Cookery (shojin ryôri). 
Natto soup (nattô-jiru) originated. 1450–In the Shôjin 

gyorui monogatari [A comic tale of the great war between 
vegetarian foods and animal foods], natto appears as a person 
named Nattô Tarô Itogasane. 1532–The Daiso ryôri-sho (The 
Daiso cookbook) contains a detailed recipe for how to make 
natto soup (nattô-jiru).
 Note: This is the earliest document seen (Jan. 2012) 
that mentions Yukiwari-natto (with or without a hyphen). 
Continued. Address: National Food Research Inst., Tokyo, 
Japan.

1241. Ohta, Teruo. 1975. Nattô kenkô-hô [The natto way to 
good health (Continued–Document part II)]. Tokyo: Futaba 
Books. 242 p. [28 ref. Jap; eng+]
• Summary: (Continued): Page 218: Doki natto is in an 
earthenware pot.
 Page 220: Kusa-no-ki natto is fermented wrapped in tree 
leaves, which may also harbor natto bacteria. See illustration.
 Page 222: Picture of Tohoku natto.
 Page 223: Yamaguni natto and Sandara-bochi natto. Still 
made in Niigata for use mainly as a gift.
 Page 224: Ito, Oito, Natto Taro.
 Page 226-27: Hamana natto, Goto natto, Mushiro 
natto, kombu natto is a type of tera natto [fermented black 
soybeans]. Hachi natto: Incubate topped with straw in a 
suribachi.
 Page 228: Momen natto and zaru natto. An illustration 
shows that a zaru is quite deep.
 Page 230: Hishi natto: Made in the middle of winter. 
Miso natto, shiru natto, kibako natto, jubako natto, oke natto, 
hachi natto. Illustration with 1 sho measure of beans.
 Page 232: Tofuya natto, kaki natto, warazuto natto = 
tsuto natto = tsutoiri natto.
 Page 233: An illustration shows tataki natto, itohiki 
natto.
 Page 234: Korumame, ogi natto (fan shaped), Hanzawa-
shiki natto yoki, kyogi natto.
 Page 236: Take no kawa natto, kyogi natto (kyo is the 
warp in weaving), poly natto, sudare natto.
 Page 238: Roketto natto, jinko kyogi natto, kappu (cup) 
natto, PSP (polystyrene paper) yoki, tomobuta PSP natto.
 Page 240: Aluminum yoki, monaka natto (like Tai-yaki, 
eat the whole thing). Note 1. The preceding pages would 
enable one to write an illustrated history of natto containers. 
This is the earliest document seen (Jan. 2012) that mentions 
PSP (polystyrene paper) containers used to package natto.
 Note 2. There are many good cartoons about natto in this 
book. Address: National Food Research Inst., Tokyo, Japan.

1242. Smith, J.E.; Berry, D.R. 1975. The fi lamentous fungi. 
Vol. 1. Industrial Mycology. New York, NY: Wiley & Sons. 
xi + 336 p. Illust. Index. 24 cm.
• Summary: This book contains 16 chapters by various 
authors. A number of these are cited separately. Drs. John E. 
Smith and David R. Berry did pioneering work with fungi at 
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the Dep. of Applied Microbiology, Strathclyde University, 
in Glasgow, Scotland. Dr. B.J.B. Wood greatly benefi ted 
from their work. All fi lamentous fungi appear to be strictly 
aerobic.
 Although it was the fi lamentous fungi which provided 
us with penicillin, the fi rst clinically useful antibiotic, in 
the subsequent search for other antibiotics, the fi lamentous 
fungi have proved a less prolifi c source than the bacteria, 
especially the Actinomycetales. Thus by 1967 over 600 
antibiotics have been isolated from bacteria and about 150 
from fungi.
 The penicillins are the most important compounds that 
have been isolated from fungi. Their discovery marked the 
beginning of a new era in the treatment of infectious diseases 
and they have been of enormous commercial importance. 
The history of the development of penicillin, from Fleming’s 
fi rst observation of the antagonism between Penicillium and 
Staphyloccus, to the large-scale production of penicillin 
G during World War II, makes fascinating reading. The 
cephalosporins are an antibacterial agent related to the 
penicillins. From fi lamentous fungi we get commercial 
organic acids, enzymes, antibiotics, edible mushrooms, 
mycelial biomass, and Oriental foods [such as miso, shoyu, 
and saké]. The commercial production of organic acids 
is generally limited to members of the genus Aspergillus, 
which give citric acid (from A. niger), D-gluconic acid, and 
oxalic acid. In terms of tonnage, citric acid is the leading 
commercial product made by fi lamentous fungi; in 1975 an 
estimated 90,000 metric tons were produced worldwide. The 
main producers of industrial enzymes are Aspergillus oryzae 
and A. niger. Gluconic was fi rst reported as a by-product 
of fungal metabolism by Molliard in 1922, and was fi rst 
produced by surface culture in 1928. Fungal proteases are 
now being used increasingly in cheesemaking as a substitute 
for natural rennet. The enzymic material obtained from 
the stomach of calves is of limited supply and subject to 
fl uctuating prices.
 Concerning mushrooms: The fi rst attempts to cultivate 
mushrooms in the Western world are known to have taken 
place in France during the lifetime of Louis XIV (1683-
1715) in underground caves in Paris. During the past 
decade, the art of mushroom cultivation has given way to a 
sophisticated technology, which has transformed mushrooms 
from a luxury food to one available at reasonable prices to 
all. Most of the important edible species are members of the 
genus Agaricus and industrial exploitation is confi ned almost 
entirely to the species A. bisporus. Address: Dep. of Applied 
Microbiology, Strathclyde Univ., Glasgow, Scotland.

1243. Zenkoku Natto Kyodo Kumiai Rengokai (Japanese 
National Natto Assoc.). ed. 1975. Nattô enkaku-shi [Natto 
history and development]. Tokyo: Zenkoku Natto Kyodo 
Kumiai Rengokai. 367 + 51 p. Illust. No index. 21 cm. [208 
ref. Jap]

• Summary: Name of organization with diacritics is: 
Zenkoku Nattô Kyôdô Kumiai Rengokai. The name of this 
trade association has also been translated as “Japanese 
United Society of Natto Makers.”
 Contents: Natto (p. 15). Memories of natto and the 
school lunch program (p. 16). Record of going towards 
prosperity (p. 17). At the publication of Natto Enkaku-shi (p. 
18).
 Yayoi period to 21st Century (p. 19). Origin of natto and 
also new and old natto (p. 23). Natto chronology and general 
history of Japan (p. 63): (1) History of cultural aspects of 
natto (p. 63). (2) Zenkoku Natto Kyôdô Kumiai Rengokai 
(Zennoren; Japanese National Natto Association) chronology 
(1939-1974) (p. 85).
 History of the Japanese National Natto Association (p. 
109). People who contributed towards the development of 
natto (p. 154): Jun HANZAWA (p. 158). Jirô MIURA (p. 
165).
 Topography of natto (Natto in the provinces, p. 171). 
Appendix. Topography of natto in illustrated map (p. 172).
 Methods of making the various types of provincial 
natto (illustrated) (p. 199): (1) How to make straw wrap 
Containers (p. 200). (2) Hinoyama (or Hiyama? or Hinoki 
Yama?) natto = Cedar mountain natto (p. 201). (3) Iwamuro 
(rock room) natto (p. 202). (4) Kama (cauldron) natto (p. 
203). (5) Tsuchi (earth/soil/dirt) natto (p. 204). (6) Kotatsu 
(charcoal body warmer) natto (p. 205). (7) Taru (vat) natto 
(p. 206). (8) Yuki (snow) natto (p. 207). (9) Oke (tub) natto 
(p. 208). (10) Yutanpo (hot water bottle) natto (p. 209). (11) 
Bara (loose) natto (p. 210). (12) Hoshikusa (hay) natto (p. 
211). (13) Yamaguni (mountain country) natto (hôsei natto) 
(p. 212). (14) Hettsui (wooden container for cooked rice) 
natto (p. 213). (15) Hikiwari (ground and cracked) natto (p. 
214). (16) Taihi netsu riyô (making natto using heat from 
compost) natto (p. 215). (17) Sumigama (kama-oven for 
making charcoal) natto (p. 216). (18) Usu (mortar) natto (p. 
217). (19) Momen (cotton) Natto (p. 218). (20) Sakadaru 
(upside-down vat) natto (p. 219). (21) Tsurushi (hanging) 
natto (p. 220). Illustration of natto containers and equipment 
(p. 222).
 Appendix. Medicinal effects (properties) and nutritional 
properties of natto (illustration) (p. 242).
 Healthy eating with natto (p. 243). Natto contains 
enzymes for an activate life (p. 245). Natto protein in the 
secret to good health (p. 250). Boosting your energy with 
vitamin B-2 from natto (p. 255). The mysterious power of 
natto (p. 258). Japanese stomach cancer and natto (p. 264).
 Mini natto dictionary (mame jiten) (p. 281).
 Natto cookery: 100 selected recipes (p. 295).
 Future prospects of the natto industry (p. 322). The 
importance of natto production technology (p. 325). 
Directory of Japanese National Natto Association (Zenkoku 
Natto Kyôdô Kumiai Rengôkai) members.
 Advertisements of related companies. Address: Tokyo, 
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Japan.

1244. Lucas Meyer. 1975? Soyamin: high-quality vegetable 
protein for foodstuffs. NE-5 (Brochure). Hamburg, Germany. 
4 panels each side. Each panel: 21 x 13 cm. Undated.
• Summary: Soyamin proteins are divided into fi ve product 
groups: 1. Full-fat soy fl ours: Soyamin VFE (very fi nely 
ground, enzyme active). Soyamin VF (fi nely ground, 
heated, bitter taste removed, deodorized). Flocosoya (fl akes, 
deodorized). 2. Defatted soy fl ours: Soyamin 50-T (defatted, 
deodorized, toasted, microfi ne ground). Soyamin 50-E 
(rich in enzymes). 3. Textured soy proteins: Dipro F (as 
per General Mills patent). 4. Concentrated and isolated soy 
proteins: Soyamin-70 (concentrate). Soyamin 90 (isolate). 
5. Whipping soy proteins: Vegafoom D (enzymatically 
modifi ed, spray dried). Address: Ausschlaeger Elbdeich 21, 2 
Hamburg 28, West Germany. Phone: (0411) 78 1701.

1245. Wigmore, Ann. 1975? Healthy children, nature’s way. 
S.l. S.n. [Publisher and place of publication unknown]. 120 
p. Undated. 21 cm.
• Summary: This book discusses all aspects of raising 
children, starting before conception. Considerable emphasis 
is given to diet and nutrition; the author recommends a 
vegetarian diet with plenty of live/raw foods, and especially 
wheatgrass. The book is undated, but was written sometime 
between April 1974 and 1979.
 Soy is mentioned in various places. Page 58 states that 
soy protein is a complete protein. A recipe for sprouting 
seeds (including soy beans) is given (p. 74). Soy loaf is listed 
twice as part of a weekly menu (p. 75). Soy-related recipes 
include: Soya Mayonnaise (with soya powder and soya oil, 
p. 81). Soy-peanut soup (p. 82). Soya sauce (a misnomer 
and bad idea, p. 92; 1 cup of raw soybeans (which have 
been soaked for 12 hours) are blended with 2 cups water, 2 
teaspoons vegetal, and 2-3 celery leaves or 1 teaspoon kelp. 
We are asked to “use the enzyme rich water in which the 
soybeans were soaked”). Organic ice cream (with soya milk, 
p. 98). Address: Founder/Director, Hippocrates Health Inst., 
25 Exeter St., Boston, Massachusetts 02116.

1246. Wolf, W.J. 1976. Kinds of soy products. USDA Farmer 
Cooperative Service. FCS Research Report No. 33. p. 3-11. 
Jan. Edible Soy Protein: Operational Aspects of Producing 
and Marketing. [26 ref]
• Summary:  Contents: Introduction. Effect of moist heat on 
soybean proteins. Flours and grits: Full-fat fl ours and grits, 
defatted products. Protein concentrates. Protein isolates. 
Textured soybean protein products: Extruded soy fl ours, spun 
protein isolates. Tables: (0) Soy fl ours and grits, by particle 
and mesh size (U.S. standard screen). Coarse grits must pass 
through a 10-20 mesh screen, medium grits through a 20-50 
mesh screen, and fi ne grits through a 50-80 mesh screen. Soy 
fl ours must pass through a 100 mesh screen or fi ner.

 (1) Soy fl our standards. For full-fat soy fl our, low-fat 
soy fl our, and defatted soy fl our–on a moisture-free basis. 
For each gives the minimum allowable protein (nitrogen x 
6.25 or x 5.7), fat (ether extract), fi ber, moisture (8.0% max), 
and ash.
 (2) Proximate analysis of soy fl ours and grits. (3) 
Proximate analysis of soy protein concentrates. Alcohol 
leach, acid leach, moist-heat, water leach. (4) Proximate 
analysis of four commercial soy protein isolates.
 (5) Composition of spun protein isolate products (on a 
moisture-free basis): Spun fi ber 40%, protein binder 10%, fat 
20%, fl avors, colors and supplemental nutrients 30%.
 “Protein concentrates: Concentrates are made from 
defatted fl ours or grits by removing soluble sugars (sucrose, 
raffi nose, and stachyose), along with some ash and minor 
constituents, as shown in fi gure 4. Sugars make up about 
one-half of total carbohydrates of defatted fl ours; the other 
half consists of indigestible polysaccharides that make up 
the cell walls in soybeans. Sugars are removed by extracting 
with: (1) aqueous alcohol (Mustakas and others, 1962); 
(2) dilute aqueous acid (Sair, 1959); or (3) water, after fi rst 
insolubilizing the proteins by moist heating (McAnelly, 
1964). All these processes are patented, although the alcohol 
extraction process patent is assigned to the U.S. Government 
(Mustakas and Griffi n, 1966) and is available for licensing 
on a nonexclusive, royalty-free basis. In all three extraction 
processes, proteins and polysaccharides remain insoluble and 
are recovered in the fi nal product.”
 Protein isolates: Isolates are the most refi ned form of 
soybean proteins available commercially. By defi nition, they 
must contain a minimum of 90 percent protein (N X 6.25) 
but often analyze 95 percent or better. Like concentrates, 
isolates are made from defatted fl akes or fl ours, but the 
starting material must have a high NSI [nitrogen solubility 
index] or PDI value to ensure economical yields of protein. 
The isolation process is summarized in fi gure 5. Defatted 
fl akes are extracted with water plus suffi cient alkali to adjust 
the pH to 7 to 9. Spent fl akes, which contain the water-
insoluble polysaccharides plus some residual protein, are 
then separated by fi ltration or centrifugation. The clarifi ed 
extract, containing most of the proteins plus sugars, is 
acidifi ed to about pH 4.5. This step adjusts the proteins to 
their isoelectric point and causes them to coagulate so that 
they can be separated by centrifugation or fi ltration. The 
supernatant or fi ltrate (also referred to as soybean whey) 
contains sugars, ash, and minor constituents. Next, the 
protein curd is washed, slurried in water, and spray-dried 
to give the isoelectric protein. More commonly, however, 
the protein is neutralized with alkali and then spray-dried to 
yield the sodium proteinate form.”
 “Small amounts of protein isolates (estimated to be 
less than a million pounds in 1967; Eley, 1968) are treated 
with the proteolytic enzyme pepsin to partially hydrolyze 
the protein for use as a whipping agent in the confectionery 
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and bakery trades. These products are often referred to as 
modifi ed or enzyme-modifi ed isolates.
 “Textured Soybean Protein Products: Further processing 
of the basic forms–fl ours and grits, concentrates, and 
isolates–is now practiced to give soybean proteins a texture 
that resembles specifi c types of meat; these items range from 
extenders to be used with ground meats to complete meat 
analogs. The textured protein products are of two general 
categories: (1) extruded soy fl ours and (2) spun protein 
isolates. However, this distinction is being blurred by new 
products. One consists of a mixture of soy fl our, protein 
concentrate, and protein isolate, although soy fl our is the 
major ingredient. Another product contains soy protein 
concentrate, spun soy isolate, and isolated soy protein 
in order of decreasing proportions. U.S. patent literature 
on textured products for 1960 to 1972 was summarized 
by Gutcho (1973), and a detailed review of meat analogs 
appeared recently (Horan, 1974B).”
 “Extruded Soy Flours: Extruded fl ours are made by 
mixing defatted soy fl our with water plus fl avors, colors, 
and supplementary nutrients, if desired, and then passing 
the mixture through a cooker-extruder. Elevated pressure 

and temperature in the extruder convert the wet fl our into a 
plastic mass that is extruded through a die. The pressure and 
temperature drop that occur on extrusion cause expansion 
and a fi brous structure. The expanded product is then dried 
to about 8 percent moisture. The extrusion process gives the 
soy fl our a chewy texture when it is hydrated. This is the 
major type of textured product currently available, and about 
a dozen companies now make these materials (see Table 8, 
Production Estimates and Market Outlets). The process is 
patented (Atkinson, 1970) and licensing is required.”
 “Composition of textured soy fl ours is essentially 
the same as that of defatted fl ours and grits–that is, about 
50 percent protein. Flavors, colors, and supplements of 
vitamins and minerals, when added, do not change overall 
composition signifi cantly. Advantages of textured soy fl ours 
over spun protein isolates include: (1) ease of manufacture; 
(2) low cost; and (3) long storage life. The bacterial count for 
these products is low and under normal storage conditions 
they can keep for at least a year. They are, however, limited 
in their applications because they do not have the high 
degree of meat-like texture characteristic of the spun fi ber 
products.
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 “Spun Protein Isolates: The basic process for spinning 
soy protein isolates into meat-like fi bers was fi rst described 
in a patent issued to Boyer (1954). The basic patent has 
expired but companies now engaged in this business hold 
patents on improved versions of the original invention and 
on methods for converting the fi bers into meat analogs 
(Hartman, 1967; Tombs, 1972; Westeen and Kuramoto, 
1964).
 “Spinning is a complex operation involving a highly 
sophisticated technology and requires large capital 
investments (Thulin and Kuramoto, 1967). Protein isolate 
is dispersed in alkaline solution, which is then fi ltered and 
forced through a spinnerette (a metal plate, usually platinum, 
with up to 15,000 holes about 0.003 inch in diameter) into 
an acid-salt bath that coagulates the streamlets of protein 
solution as they emerge to form fi bers. Bundles of fi bers or 
‘tows’ are then drawn from the coagulating bath with power-
driven rolls to stretch and toughen them. The stretched fi bers 
are then passed through a washing bath to remove the acid-
salt coagulant, followed by immersion in a vat containing 
a binder (such as egg albumin). After impregnating the tow 
with binder, it is heated to set the binder and to cement the 
fi bers together. Next, fat, fl avors, colors, and nutrients–such 
as vitamins–can be added. After appropriate shaping, cutting, 
and drying, a variety of analogs of ham, beef, chicken, and 
seafood can be prepared.” Address: Northern Regional 
Research Lab., Peoria, Illinois.

1247. Nelson, A.I.; Steinberg, M.P.; Wei, L.S. 1976. Illinois 
process for preparation of soymilk. J. of Food Science 
41(1):57-61. Jan/Feb. [19 ref]
• Summary: Lipoxygenase is the principal cause of 
undesirable fl avors in soybean products, especially soymilk.
 “A beverage consisting of water, whole soybeans 
(including hulls), sugar and fl avor has been developed. 
Preparation includes soaking and then blanching the whole 
soybeans in 0.5% sodium bicarbonate, grinding with water 
in a hammermill, heating the slurry to 200ºF, homogenizing, 
neutralizing, dilution, addition of sugar and fl avor, 
pasteurizing and re-homogenizing. Enzyme inactivation by 
blanching prior to grinding of soaked beans was found to 
completely prevent formation of painty (oxidized) fl avor 
and result in a bland fl avored product. Trypsin inhibitors 
were also inactivated by blanching. A suffi cient degree 
of tenderization of soybean tissue during the soak and 
blanch treatments was necessary to obtain good mouth feel 
and colloidal stability Homogenizing conditions such as 
temperature and pressure were also important; when the 
soybeans had been blanched to a LEE-Kramer Tenderometer 
reading of 300 lb or below and homogenization was done 
at 200ºF and 3500 psi, the resulting beverage showed zero 
separation after 2 months refrigerated storage. Dilution to 
below 1% protein had no effect on colloidal stability. Coulter 
Counter measurements of the beverage indicated that 81% 

of the particles fell between 3.4-7.3 microns which is larger 
than the defi ned colloidal particle range. Recoveries of 
protein and total solids based on the raw soybean were 99% 
and 90%, respectively.” Address: Dep. of Food Science, 
Univ. of Illinois, Urbana, Illinois 61801.

1248. Thananunkul, Darunee; Tanaka, M.; Chichester, 
C.O.; Lee, Tung-Ching. 1976. Degradation of raffi nose 
and stachyose in soybean milk by -galactosidase from 
Mortierella vinacea. Entrapment of -galactosidase within 
polyacrylamide gel. J. of Food Science 41(1):173-75. Jan/
Feb. [10 ref]
• Summary: “Three different forms (undisrupted, disrupted, 
and entrapped) of M. vinacea mycelium were used to 
hydrolyze the oligosaccharides in soybean milk. Disrupted 
mycelium gave the highest hydrolysis ratio in these three 
different forms; however, it was found that after long-
term usage at 50ºC, the thermal stability of the disrupted 
mycelium was relatively poor.” Address: Dep. of Food & 
Resource Chemistry, Univ. of Rhode Island, Kingston, RI 
02881.

1249. Drachenberg, Frederick G.; Allred, Paul E. 1976. 
Method of making soy milk. U.S. Patent 3,941,890. March 2. 
6 p. Application fi led 23 Oct. 1974. [3 ref]
• Summary: Dehulled soybeans are fi rst cooked in a 
microwave oven for a long enough period of time to destroy 
the trypsin inhibitor present in the beans, but not long 
enough to roast the beans. After being milled with water, 
suitable enzymes are added to the slurry to dissolve or 
partially reduce in size particles which would otherwise form 
sediment in the fi nished product. Address: 1. 11674 Valverde, 
Riverside, California, CA, 92505; 2. Box 373, Loma Linda, 
CA, 92354.

1250. Ito, Hiroshi. 1976. Hamanattô [Hamanatto]. Nippon 
Jozo Kyokai Zasshi (J. of the Society of Brewing, Japan) 
71(3):173-76. March. [Jap; eng+]
• Summary: Contents: Introduction. A brief history 
of Hamanatto. Methods of production: Yamaya and 
Horinji methods, Daifukuji method. The microbiology 
and chemistry of Hamanatto fermentation. Hamanatto’s 
special characteristics. Serving Hamanatto. Conclusion. 
Acknowledgments.
 Two fl owcharts show Hamanatto production methods 
at Horinji and Daifukuji. Tables: 1. Distribution of various 
microorganisms in Hamanatto (cells per gram) at Yamaya, 
Horinji, Daifukuji. 2. Nutritional composition of Hamanatto 
(from Yamaya, Horinji, and Hamana), Daitokuji natto, and 
regular sticky natto. 3. Composition of free amino acids (mg 
per 100 gm defatted, and gm per 10 gm protein) in Yamaya 
Hamanatto, Daitokuji natto, Yamaya Hamanatto, soybean 
miso (temperature controlled- and natural fermentations), 
and Hatcho miso. 4. Composition of Hamanatto fats. 5. 
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Volatile acids in Hamanatto. 6. Aromatic compounds in 
Hamanatto.
 In Japan, there are basically two types of natto: 
Regular natto (itohiki-natto) and salty natto (shiokara-
natto). Generally the word ‘natto’ refers to the former but in 
Shizuoka prefecture in and around Hamamatsu city a type 
of salty natto called hamanatto is famous. Totally unrelated 
to regular natto except in name and the fact that both are 
fermented soyfoods, it is actually a close relative of soybean 
miso in terms of its fl avor and the way it is produced. 
However unlike miso, the soybeans retain their original 
form, uncrushed, and the product has its own unique fl avor 
and aroma. Another type of salty natto is Kyoto’s Daitokuji-
natto.
 A brief history of hamanatto: Hamanatto originated in 
ancient China and is one of the progenitors of today’s miso 
and shoyu. Many old documents show that its relatives 
kokusho (‘grain chiang’) and teranatto (‘temple natto’) were 
brought to Japan from ancient China. A type of fermented, 
salt-preserved cooked soybeans called tou-ch’ih kyo was 
excavated together with articles buried with one Mao-tai, a 
ruler of the early Han dynasty who lived about 2200 years 
ago. This was the earliest form of hamanatto. According to 
the fi rst scholars and envoys from Japan to T’ang dynasty 
China, chiang and kuki, both progenitors of miso and shoyu, 
were introduced to Japan from China. Records show that 
the great T’ang dynasty Buddhist master Ganjin, who came 
to Japan by boat in 753, brought with him 1428 gallons of 
‘sweet kuki,’ an early type of salty natto. The fi rst mention of 
salty natto in Japan appears in Fujiwara Akihara’s Shinsaru 
Gakki / Shin Sarugakuki, written in 1286 [Note: Others give 
the date as 1068]. The fi rst character of the word ‘natto’ 
means ‘to pay, supply, or dedicate;’ the second means ‘bean 
or soybean.’ According to the Honcho Shokkan, written in 
1697, the fi rst character was derived from the fact that natto 
were fi rst prepared in Japanese temple kitchens which are 
known as na-ssho, the place which supplied the monk’s 
food. Since the propagation of salty natto throughout Japan 
was done primarily by temples, they also came to be known 
as ‘temple natto’ (tera-natto). They served as an important 
source of protein and savory seasoning in the Buddhist 
vegetarian diet. Kyoto’s Daitokuji-natto, Ichimei Ikkyuji-
natto, and Tenryuji-natto, each made in temples, and the 
Hamanatto made at Daifukuji and Horinji temples in and 
around Hamamatsu city are popular to this day. Hamanatto 
fi rst became known when the monks of Daifukuji temple 
presented some to the seventh Ashikaga shogun, Ashikaga 
Yoshikatsuko, during the 1400s. during the Warring States 
Period (1467 to 1568) they also presented Hamanatto to 
lords of the families of Imagawa Toyotomi, and Tokugawa.
 Note: This is the earliest document seen (Nov. 2011) that 
mentions “Ikkyuji” or “Ichimei Ikkyuji” in conjunction with 
Daitokuji natto.
 Because of its unique fl avor and aroma and good 

keeping qualities, hamanatto became known throughout 
Japan. in some cases the skin of sansho seeds (Japanese 
pepper; Zanthoxylum piperitum) were mixed in and the 
product called kara-natto (‘spicy natto’). When Toyotomi 
Hideyoshi undertook his Korean campaigns, he took lots 
of hamanatto with him. When he arrived in the ancient 
province of Hizen in northwest Kyushu, just before his 
soldiers embarked in boats to Korea, he gave this food the 
same name, kara-natto, but written with characters which 
mean ‘beans for subjugating T’ang dynasty Korea.’ This 
name, he hoped, would bring him luck in his campaign. After 
returning to the Hamamatsu area in central Japan, he donated 
land to makers of hamanatto to encourage their craft.
 Later, when Tokugawa Ieyasu took over Hamamatsu 
castle, he used hamanatto as soldiers’ provisions. Each year 
the local monks gave hamanatto as a gift to the shogun, who 
in turn used it as a New Year’s offering. Still later, produced 
by temple cooks and craftsmen, it was given as a New Year’s 
gift to parishioners; it also had a symbolic meaning since the 
word for soybeans (mamé) has also come to mean healthy 
and robust. In 1968 Yamaya, a producer of tamari shoyu 
(soy sauce) under the direction of Suzuki Yasuke, attempted 
to make an improved version of the product previously 
prepared at Daifukuji temple and fi rst affi xed the name 
‘hamanatto.’ Thus the name of the product developed in the 
following order: shiokara-natto (‘salty natto). kara-natto 
(T’ang dynasty natto), hamana-natto, and hama-natto. To 
this day, Daifukuji has maintained its own special method of 
production, but this too has been commercialized.
 Methods of production: Today hamanatto is prepared 
by two methods: the traditional method handed down from 
generation to generation since ancient times, and the modern 
industrialized method which made improvements on the 
traditional method without harming the special fl avor and 
aroma. Yamaya company and Horinji temple use closely 
related methods; the former is industrialized while the latter 
is a handmade process using koji starter. Daifukuji uses a 
different traditional process without koji starter since the 
ancient incubation room, wooden trays, and rice-straw 
covering mats are each permeated with starter mold spores. 
The soybean koji (molded soybeans) is combined with brine 
and put into vats for the second fermentation in September. 
Since the room temperature during the koji making (fi rst 
fermentation) is 20º to 25ºC (68-77ºF) no special incubation 
heat source is needed. Yet since the molds propagate 
naturally, without special inoculation, the koji making takes a 
long time, up to ten days.
 There are numerous points of difference from regular 
miso production; when making salty natto [fermented black 
soybeans] the soybeans are not crushed; the koji is incubated 
with brine in a keg or vat with a heavy pressing lid; and 
the fi nal product is sun-dried. At the factory, the soybeans 
are only partially reconstituted [by soaking in water] until 
they reach 1.5 to 1.6 times their dry weight; this takes 2 
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hours in winter and 1½ hours in summer. They are then 
drained and allowed to stand for 4-5 hours so the absorbed 
water penetrates deeper. If they are drained for too long, the 
beans become hard. They are then steamed for 4-5 hours 
[at atmospheric pressure] and allowed to stand overnight in 
the steamer. At Daifukuji, the unsoaked beans are dropped 
into boiling water, parboiled for 7-8 minutes, steamed for 
7-8 hours in a 2 meter deep steamer, then allowed to stand 
in the steamer until the next morning. Care is taken that 
the beans are not crushed or dehulled. Nowadays, since it 
is known that the process of leaving the beans overnight in 
the steamer lowers their net protein utilization and makes 
them more diffi cult for the enzymes to digest, this step is 
generally omitted. Traditionally it was always used to darken 
the beans; there were apparently no problems with bacterial 
contamination, perhaps because the reaction of sugars and 
amino acids under heat produces substances which reduce 
the proliferation of bacteria and yeasts. In fact, the overnight 
period in the steamer may have been done expressly to 
encourage this effect. Continued.

1251. Ito, Hiroshi. 1976. Hamanattô [Hamanatto 
(Continued–Document Part II)]. Nippon Jozo Kyokai Zasshi 
(J. of the Society of Brewing, Japan) 71(3):173-76. March. 
[Jap; eng+]
• Summary: (Continued): The steamed beans are then spread 
on a thick rice straw mat (mushiro), drained well, sun dried, 
sprinkled with roasted barley fl our, and mixed until each 
bean is well coated. The straw mat helps to absorb excess 
water. In factories, the roasted fl our is premixed with koji 
starter (Aspergillus oryzae mold spores). They dried the 
straw mat and used it year after year. Molds such as A. 
oryzae, A. soyae, and Rhizopus species inoculated the beans 
during mixing with the fl our. The mixture is covered for one 
night with rice straw mats, then the next day transferred to 
wooden koji trays, which are arranged in the koji incubation 
room to make koji. Care must be taken that excess heat 
does not develop during fermentation, lest alien bacteria 
proliferate and the product’s fl avor and aroma decline. To 
prevent this, the koji mycelium is broken up three times by 
hand in the trays during the incubation.
 At factories, the fi nished koji is sun-dried for 4 to 
5 hours in winter (Hamamatsu is famous for its dry fall 
winds) or for 2 hours in summer so that the moisture content 
is reduced to below 30 to 35 percent. IF this drying is 
insuffi cient, after the beans have been put into the vats they 
easily get crushed. The vat used is a 19-gallon wooden vat or 
a small wooden tub. The koji is divided among several vats, 
brine made by combining salt with boiled water is added, a 
pressing lid equal to twice the weight of the vat contents is 
set in place, and the mixture is allowed to ferment for 80 to 
90 days in summer or 150 days in winter. (In some places 
(Daifukuji), unpasteurized shoyu is used in place of brine).
 The use of a heavy pressing lid is preferable since it 

causes the fermentation to proceed slowly; a light one helps 
it to go faster, but the soybeans more easily lose their form. 
At temples they sliver the middle skin of sansho seeds and 
place these at the bottom of the vat, then add the fi nished 
koji and fi nally the brine. In factories they add a more 
concentrated brine and ferment the mixture for at least 2 
months. The fermentation room (kura) should have good 
air circulation and ventilation, otherwise the product may 
develop and unpleasant moldy or musty odor.
 After draining off the brine scooping the beans out of 
the vats, they are spread on rice straw mats (traditionally 
mushiro from the Ryukyu islands; today tatami matting), 
sun-dried, and sifted to remove small pieces, which are 
discarded. In a separate process, gingerroot is cut thinly, 
soaked in boiling water, sun dried, and soaked in moromi 
(shoyu mash) for about 10 days to make pickled gingerroot. 
Sansho seeds are also added to some types.
 The microbiology and chemistry of Hamanatto 
fermentation: The molds found in fresh hamanatto koji and 
commercial hamanatto, in addition to Aspergillus oryzae, 
include Rhizopus species and A. niger. Hamanatto such as 
that made at Daifukuji using a low incubation temperature 
(20-25ºC) and a long time contains a large proportion of 
Rhizopus on the surface of the soybeans. Moreover the 
amylase and protease enzymes in these molds are weaker 
and less active than those from the koji used for commercial 
shoyu or miso. For this reason the soybeans are not broken 
down, but rather remain in their whole form. If the koji 
is made mechanically, the enzyme strength and quality 
increases. The incubation proceeds more quickly in summer 
since the temperature is higher; the koji is ready in 3 days.
 In general during the koji production, amylase, protease, 
and pepsidase activity reach a maximum at 50 hours, but 
in order to dry it, it must be left longer which causes the 
activity to decrease. In addition to molds, lactic acid bacteria 
and fi lm yeasts, which are related to Pediococcus, are found 
in all hamanatto; they are mixed in during contact with the 
straw mats. If air circulation during koji production is poor, 
lactic acid bacteria proliferate more than usual. Unlike most 
lactic acid bacteria, they ferment soybean sugars creating 
undesirable effects, but do not ferment lactose. After the koji-
brine mixture is in the vats, fi lm yeasts proliferate among 
the various fl avors; at 45 days they are most abundant, then 
later decrease. Especially on the surface of vats with poor 
air circulation, they are found as a white mold. These yeasts 
produce hamanatto’s unique aroma.
 Hamanatto’s special characteristics: Because the 
fermentation time is long, the color turns a dark brown. 
The form of the beans is well preserved. The composition 
of nutrients is shown in fi gure 2. Compared with regular 
natto, hamanatto has less moisture and more salt. Free amino 
acids are shown in fi gure 3. Those abundant are glutamic 
acid, leucine, and proline, while cystine, tryptophan and 
methionine are the most scarce. Compared with soybean 
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miso, arginine, cystine, and histidine are also relatively 
scarce. Since soybean miso undergoes an even longer 
fermentation than hamanatto the difference is the amino 
acids freed from the soybeans, which is particularly 
enhanced by protease enzymes from the koji molds. 
Hamanatto fl avor is rich and full-bodied, somewhat like that 
of soybean miso, but with a special aroma, more tartness, 
and a unique fl avor component that Japanese call egumi. 
The latter, related to oil rancidifi cation, imparts what some 
describe as a subtle harsh or unpleasant stimulation to the 
tongue or throat. Kiuchi et al, in 1976, in an analysis of 
hamanatto lipids, found that this egumi originates from 
linoleic acid. Hamanatto fats, unlike those of regular natto, 
are more than 70 percent of free fatty acids. The majority 
of fats in both natto and soybeans are triglycerides, with 
other fat components being relatively low. The lipase in 
hamanatto koji breaks down a large percentage of the fats but 
the composition of the resulting fatty acids is not different 
from those found in soybeans; in both cases, linoleic acid 
comprises more than 50 percent of the total.
 Hamanatto’s volatile acids and aromatic compounds are 
shown in fi gures 5 and 6. The aroma of Yamaya’s hamanatto 
was superior to that of Daifukuji or Hamana. This aroma was 
very poor just after the koji was made but during the ripening 
of various fl avors, isobutyl aldehyde, isobutyl alcohol, and 
various amines decrease together with a decrease in the poor 
aroma. However if the air circulation is bad while making 
koji or during the vat fermentation, alien microorganisms 
proliferate, leaving an undesirable aroma.

1252. McParland, R.H.; Guevara, J.G.; Becker, R.R.; Evans, 
H.J. 1976. The purifi cation and properties of the glutamine 
synthetase from the cytosol of soya-bean root nodules. 
Biochemical Journal 153(3):597-606. March. [43 ref]
• Summary: “The major portion of glutamine synthetase 
activity in root nodules of soya-bean plants is associated with 
the cytosol rather than with Rhizobium japonicum bacteroids. 
Glutamine synthetase accounts for about 2% of the total 
soluble protein in nodule cytosol.” Address: 1&3. Dep. of 
Biochemistry and Biophysics; 2&4. Dep. of Plant Pathology, 
Oregon State Univ., Corvallis, Oregon 97331.

1253. Maple Arrow: New Canadian soybean variety. 1976. 
Seed color: Yellow.
• Summary: Agriculture Canada Research Station. 1977. 
“Summary–Soybean work Nova Scotia 1954-1977.” 
Kentville, Nova Scotia, Canada: ACRS. 62 p. Pages 47-
51 contain tables which also include summary results of 
soybean trials conducted in 1976 at Charlottetown (Price 
Edward Island),... For each variety, the yield (in kg/ha), 
protein yield (in kg/ha), percentage of protein in the seeds, 
and percentage of oil in the seeds is given for each of the 3 
locations. The best varieties (Maple Arrow, Altona, Portage) 
gave yields in the range of 2,400 to 3,300 kg/ha.

 At Charlottetown (PEI), the highest yielding soybean 
varieties were Maple Arrow (2,600 kg/ha), M65-217 (2,447), 
and Altona (2,258).
 Agriculture Canada, Food and Inspection Branch. 
1982. “Amended description of variety.” Nov. 3. 2 p. 
“Variety: Maple Arrow. License No. 1674. Date licensed: 
April 1, 1976. Origin and breeding: Originated from the 
cross Harosoy 63 x 840-7-3 made at the Agriculture Canada 
Research Station, Harrow, Ontario. Strain 840-7-3 is a very 
early selection from [Sven Holmberg] Sweden.
 “Variety characteristics–Plant characteristics: Hypocotyl 
colour: purple. Flower colour: purple. Pubescence colour: 
brown. Lodging resistance: good. Disease reaction: resistant 
to Phytophthora megasperma races 1-4 but not races 5 and 6. 
Seed characteristics: Normal coat colour: shiny, yellow. Coat 
colour variant: brown. Hilum colour: brown. Hilum colour 
variant: black. Peroxidase activity: low. Oil content: higher 
than Altona or Vansoy. Protein content: lower than Altona or 
Vansoy. Maturity: 2500-2700 Heat Units.
 Performance: In two years of the Ontario Soybean 
Variety Trials (Table 1), Maple Arrow outyielded both 
Altona and Vansoy. Maple Arrow generally matures a few 
days earlier than Altona and a week earlier than Vansoy, and 
possesses signifi cantly stalk strength and seed quality.”
 Maintenance of breeder seed: Agriculture Canada 
Research Station. Canadian distributor: Ontario Pedigreed 
Stock Seed Distribution Committee. Recommended by: 
Ontario Oil and Protein Seed Crop Committee. Experimental 
data: Two tables comparing Maple Arrow, Altona, Vansoy.
 Letter (e-mail) from Harvey Voldeng of Agriculture 
Canada. 2010. Feb. 15. “Maple Arrow was registered on 1 
April, 1976. I have the variety description submitted to the 
Variety Registration Offi ce in Canada, and will send you that 
as soon as I can fi nd someone with a scanner to make a .pdf 
fi le. It gives breeding history and varietal characteristics. 
This information was never published.”

1254. Larson, Gena. 1976. Lactic acid cultured milk 
products. Let’s Live. April. p. 55-58. [1 ref]
• Summary: This article is largely about Piima, a raw 
milk yogurt starter of Finnish origin, which the author 
received from a friend several years ago. “This remarkable 
starter makes it possible to culture fresh raw milk at room 
temperature, thus preserving the valuable enzymes and other 
nutrients present in the unheated milk.” Contains recipes for 
the following (each containing Piima): Homemade Piima. 
Piima cream (a cultured sour cream). Piima cream cheese #1 
and #2. Lebanese cheese balls. Piima beverage. Beet borscht. 
Breakfast sundae (with Piima yogurt). Persimmon ice cream. 
Cheese cake. Quick apricot cheese cake. Berry shake. Prune 
whip.
 For more about Piima see the December 1975 issue of 
Let’s Live (p. 28-29). Two mail-order sources of Piima are 
P.O. Box 582, Leeds, Utah 84746, or P.O. Box 2614, La 
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Mesa, California 92041.
 Note: Soy is not mentioned in this article, but an 
excellent non-dairy piima can be made with soymilk and 
piima culture.

1255. Trowell, Hugh; Southgate, D.A.T.; Wolever, T.M.S.; 
Leeds, A.R.; Gassull, M.A.; Jenkins, D.J.A. 1976. Dietary 
fi bre redefi ned. Lancet i(7966):967. May 1.
• Summary: Traditionally dietary fi bre has been defi ned as 
“the remnants of the plant cell-wall that are not hydrolysed 
by the alimentary enzymes of man.” The authors re-defi ne 
dietary fi ber as “the plant polysaccharides and lignin that are 
resistant to hydrolysis by the digestive enzymes of man.” 
The only plant polysaccharide known to be hydrolyzed by 
man’s digestive enzymes is starch. Address: 1. Windhover, 
Wood Green, near Fordingbridge, Hants., England; 2. Dunn 
Nutritional Lab., Cambridge, England; 3. Univ. Lab. of 
Physiology, Oxford.

1256. Petkau, A.; Chelack, W.S. 1976. Radioprotective effect 
of superoxide dismutase on model phospholipid membranes. 
Biochimica et Biophysica Acta 433(3):445-56. May 21. [42 
ref]
• Summary: Lipids from both soybeans and fresh beef brain 
were used. Hydroperoxide formation in model membranes 
was measured after exposure to X-rays or gamma rays in the 
presence of the enzyme bovine superoxide dismutase and 
other radical scavengers. The enzyme dismutates superoxide 
and protects membranes after an acute exposure to ionizing 
radiation and from low level radiation at natural background. 
The structure of membranes is currently viewed as a mosaic 
array of protein particles fl oating in a double-layered sheet of 
lipid molecules.
 Note: This is the earliest document seen with the term 
“superoxide dismutase” (SOD) in the title in connection 
with soybeans. Address: Atomic Energy of Canada Limited, 
Whiteshell Nuclear Research Establishment, Medical 
Biophysics Branch, Pinawa, Manitoba (Canada).

1257. Crowley, Paul R. 1976. Extrusion cooking as a 
utilizable technology to produce nutritious foods. LEC 
Report No. 1. p. 9-11. D.E. Wilson, ed. Low-Cost Extrusion 
Cookers: International Workshop Proceedings. (Fort Collins, 
CO: Dep. of Agric. and Chemical Engineering, Colorado 
State Univ.).
• Summary: Starts with an introduction to extrusion cooking 
then gives examples of foods that illustrate the potential of 
extrusion cooking in less developed countries: 1. Textured 
soy protein (sold in Colombia; one product is named 
CARVE). 2. Blended foods (such as Bienstarina in Colombia 
and Bal Ahar in India). 3. Snack foods (such as corn curls). 
4. Enzyme inactivation. Address: Nutrition and Agribusiness 
Group, USDA/ERS, Washington, DC.

1258. Shurtleff, William. 1976. Notes on making shoyu from 
visit to Sendai Miso-Shoyu Co. in Sendai, Japan. Tokyo, 
Japan. 2 p. Undated. Unpublished typescript.
• Summary: Shurtleff fi rst visited Sendai Miso-Shoyu in 
Feb. 1974. These are notes from a second visit, with Bob 
Gerner of Westbrae Natural Foods, in June 1976.
 The three keys to making good shoyu are making the 
koji, mixing (kaibo), and pasteurization (hiire).
 Sendai has a new method of making koji in 45 hours. 
It used to take 72 hours, and homemade koji still takes 72 
hours; it cannot be done in 45 hours at home.
 Wheat is roasted at 170ºC for 2 to 3 minutes in sand, 
then the sand is sifted off in a rotating screen. Whole 
soybeans give a better fl avor than defatted soy meal. To cook 
(which?) soak for 12-16 hours, then steam at 0.8 kg/cm2 for 
60 min at 120ºC. Then draw a vacuum on the cooker (to give 
a lighter color?) and cool at 40-45ºC. How? The best protein 
utilization is obtained with a high temperature, short time 
cook. The soybeans break down better. Spray with cold water 
to get it to 40-45ºC?
 Split wheat at 30-50ºC, crack into 8 pieces. Then mix 
soybeans, wheat, and starter which they call Aspergillus 
oryzae (not soyae), with strong protease to break down 
proteins.
 Chitose is a special product; 3-5 years. What does that 
mean?
 Sendai adds yeast (kobo o tenka suru), cools their salt 
water to -10ºC to make it like winter (why?) then mixes with 
koji or salt? to +10ºC, called kanjikomi. In the old days, the 
koji was incubated at 25-30ºC for 72 hours and shoyu was 
not made during the summer. First koji mixing was at 28ºC, 
second 30ºC, third 25ºC. Had to watch out for botulism?
 Ingredients: to make 1000 liters shoyu. 396 kg each 
whole soybeans and wheat, 190 kg salt, 1,100 liters water 
cooled to -10ºC. This makes a total of 1200 kg brine. I 
calculate this as 15.8?% salt but my notes say 22.6% what? 
Baumé? Usually 23.0 to 23.3º Baumé.
 Shikomu = to put in vats. In the old days the best shoyu 
was kanjikomi, that put into vats between Dec. 1 and Feb. 15. 
Also the most expensive.
 Mixing. Not sure of this: mix on third day, then once 
on 10-13th day, then once every 2 or 3 days, then after 3 
months, once every 7-10 days till the end.
 Concrete vats hold 30 tons of moromi; each 10 by 10 by 
6 ft deep. Wood vats hold 14 tons. Mix each time for 7-15 
min.
 Kikkoman now uses Mexican sun-dried salt containing 
nigari or with added nigari.
 What is kejuku?–related to moromi.
 Complex system for getting off oil. See next page.
 What is kiage? After the oil is removed (during how 
many days) the shoyu goes into a kiage chozo for 2 months. 
The lees (ori) settle to the bottom, then are recycled back to 
the moromi and repressed; shoyu is run out of this settling 
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tank by a pipe just above the lees. Then I think heated in an 
old caldron for 3 hours at 80ºC, then something about an iba 
(not in dictionary) at 45-50ºC, then to hiire = pasteurization, 
then number 2 settling (chinden) = precipitation for 7-10 
days, then fi lter with diatomaceous earth or celite or 
diatomite, then bottle and sell. Chinden is 15 days in winter 
or 30 days in summer OR fi lter with diatomaceous earth. 
So shoyu sits for 2-3 months after being pressed from the 
moromi. Problems with kijoyu are mold and production of 
CO2. Even in the old days, shoyu was pasteurized = hiire. 
Lactic acid bacteria give it a vinegar fl avor and a bad mold 
grows unless refrigerated. Kijoyu is used in soba no tsuyu 
= soba dipping sauce. Reason for hiire are 1. better aroma. 
2. darker color, precipitate out sediment, teri ga deru = 
light from within. The fl avor gets mellow and fl avors are 
harmonized. Enzymes do act at 50-60ºC quickly, then die. So 
slowly raise temperature.
 Two hand drawings on the bottom half of page 2 show 
pats of the process. Address: c/o Aoyagi, 278-28 Higashi 
Oizumi, Nerima-ku, Tokyo 177, Japan. Phone: (03) 925-
4974.

1259. Goldin, Barry R.; Gorbach, Sherwood L. 1976. The 
relationship between diet and rat fecal bacterial enzymes 
implicated in colon cancer. J. of the National Cancer 
Institute 57(2):371-75. Aug. [33 ref]
• Summary: A high beef diet in rats was associated with high 
risk of colon cancer, due to elevated levels of enzymes in 
the colon microfl ora. Address: Dep. of Medicine, Infectious 
Disease Service, New England Medical Center Hospital 
and Tufts Univ. School of Medicine, Boston, Massachusetts 
02111.

1260. Cole, Morton S. 1976. Bakery applications for soy 
protein products. In: Archer Daniels Midland Co., comp. 
1976. Edible Soy Protein Seminar. Decatur, Illinois. 220 p. 
See p. 175-87. Held at Moscow, USSR and Warsaw, Poland.
• Summary: Contents: Resumé. Introduction. Types of 
soy protein products used in bakery goods (soy fl ours, soy 
protein concentrates, soy protein isolates, enzyme-active soy 
fl our is a source of lipoxygenase enzyme for bleaching wheat 
fl our, full-fat soy fl our). Nutritional contribution of soy fl ours 
to bakery products. Types of bakery products supplemented 
with soy protein: bread and buns, high-protein breads, cakes, 
cookies, sweet doughs. Effects of soy fl our on processing of 
bakery products: absorption, oxidation, fermentation (they 
act as a buffer), mixing and development.
 Tables: (1) Functions of soy fl ours in bakery products. 
(2) Improvement of wheat fl our nutritional value by addition 
of defatted soy fl our (added at 0, 6, or 12% levels). (3) Soy 
fl our in straight dough bread. Address: PhD, Assoc. Director 
of Research, Archer Daniels Midland Co., Decatur, Illinois.

1261. Son, Jaap van. 1976. Whipping applications for soy 

products. In: Archer Daniels Midland Co., comp. 1976. 
Edible Soy Protein Seminar. Decatur, Illinois. 220 p. See p. 
208-20. Held at Moscow, USSR and Warsaw, Poland.
• Summary: This paper begins (p. 210): “In previous 
speeches the nutritional and functional properties of soya 
proteins have been mentioned and demonstrated many times. 
For instance, the properties of soybean isolates are used to 
stabilize emulsions and dispersions of two- or three-phase 
discontinuous systems, consisting of two immiscible liquids 
with or without solid particles. The surface active properties 
of soya isolates in solution function to stabilize these 
systems, for instance, meat emulsions.
 “Soya whipping agents form another group of functional 
soya proteins and are used in a different type of two- or 
three-phase systems consisting of liquids, air and some 
times solid materials. When the air is regularly dispersed 
throughout the system in the form of larger or smaller 
bubbles, such a system is usually called foam. In the context 
of this presentation it is not possible to go too much in 
detail on the conditions under which foams are formed or 
stabilized. However, in order to obtain a foam structure, two 
conditions must be present:
 “(a) An appropriate surface active agent (whipping 
agent).
 “(b) Suffi cient energy that can be supplied to the system.
 “The thus active agent lowers the surface tension and 
thus reduces the need for energy required for the extension 
of the surface. They have a tendency to concentrate into the 
surface between the air and the liquid. By their presence 
there, they stabilize the interphase and prevent the collapse 
of the initial air bubbles, formed through impact during 
beating.
 “The energy, mostly mechanical energy, is needed for 
the enormous increase in the total surface against the surface 
tension of the liquid.
 “I would like to give a short description of how these 
soya whipping proteins are produced, what their general 
properties are and how they, based on these characteristics, 
assist in the aeration of food products.” Address: European 
Area Manager, A.E. Staley–Europe, Amsterdam, 
Netherlands.

1262. Koch, Carol. 1976. USSR, Polish seminars foundation 
for future contracts. Soybean Digest. Nov. p. 19.
• Summary: “’Edible soy protein seminars being conducted 
in Poland and the USSR are just the foundation on which 
we hope to build a future for soybean market development 
in these countries,’ according to Dennis Blankenship, ASA 
director of market development.
 “Conducted in late October, Blankenship remarked that 
these seminars marked the fi rst time American industry could 
deal directly with prospective Soviet and East European 
customers on the topic of soy protein foods as a means 
of meeting world food needs. The seminars were jointly 
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sponsored by ASA, the Food Protein Council and the Foreign 
Agricultural Service.
 “Drawing together expert technicians in the production 
and application of various soy protein products, the seminars 
briefed government and institutional feeding offi cials 
on the uses soy could have in their nutritional programs. 
Delegates came from the USSR, Hungary, Poland, Romania, 
Yugoslavia, East Germany, Czechoslovakia and Bulgaria.
 “Among, the speakers at the seminars was Richard 
Burket, Archer Daniels Midland. According to Burket, ‘As 
an industry, the edible soy protein industry is rather young.’ 
But as a food product, it fi nds uses ranging ‘from basic [soy] 
fl our to the textured products and are used in everything 
from bakery products to meat and dairy products.’ It looks to 
be a growing market on an international basis, he contends, 
because soy protein provides an economic protein source 
that is versatile. It’s biggest boost came from the U.S. 
Government when it’s use was approved in school lunch 
programs thus opening the door to the growing institutional 
feeding market.
 “One portion of the seminar discussed the nutritional 
aspects of soy protein products; the general manufacturing 
process plus composition, function and nutritional properties 
of soy fl our and grits; textured soy protein products, and 
soy concentrates and isolates. Speaking to these topics, 
respectively, were Dr. Irvin E. Liener, Univ. of Minnesota; 
Dr. Donald Quass, Dawson Mills, Minnesota; Dr. Bernard 
Link, Cargill Inc., Minnesota; Dr. L.D. Williams, Central 
Soya Co., Illinois.
 “The second part of each seminar covered the various 
applications of soy ranging from consumer applications 
to bakery, meat and whipping applications plus a look 
at developments that may take place in the future. Chris 
Edwards, Ralston Purina S.A., Belgium, opened the 
discussion of soy applications and was followed by Robert 
Bartz, Nabisco Protein Foods, New Jersey; Dr. Morton S. 
Cole, Archer Daniels Midland, Illinois; William Readdy, 
Griffi th Laboratories, Illinois; Jaap Van Son, A.E. Staley, The 
Netherlands; and Sheldon J. Hauck, Food Protein Council, 
Washington, D.C.
 “Addressing both seminars on the future soybean 
supply prospects and technology available to U.S. soybean 
farmers were Dick Falb, ASA, and Gerald Michaelson, ASA 
president from Dawson, Minnesota.
 Keynoting the Moscow meeting was U.S. Assistant 
Secretary of Agriculture Richard Bell, and U.S. Ambassador 
Richard T. Davies opened the Warsaw conference.
 “A special 1-day seminar on soybean meal utilization 
followed the USSR meeting.
 “Following an introduction to participants by Alan 
Trick, ag attache, Dick Falb, ASA, provided an overview of 
U.S. soybean production. Then the conferees were given the 
technical information for application of soybean meal in their 
livestock and poultry rations.

 “Dr. Keith Smith, ASA animal nutritionist, discussed 
the production, composition and utilization of soybean meal; 
and Dr. Park Waldroup, Univ. of Arkansas, delineated current 
trends in amino acid nutrition.
 “Dr. Vaughn Speer, Iowa State Univ., addressed the use 
of soybean meal and amino acid requirements for pregnancy 
and lactation in swine. Closing out this special conference 
was W.W. Cravens, Central Soya, discussing soybean meal 
usage in U.S. feed.
 “With favorable reception of these seminars, both from 
the soy for human nutrition standpoint and for livestock 
rations, Blankenship says ASA hopes to be able to expand 
communication channels between the U.S. and these 
countries.”

1263. Naim, Michael; Gestetner, B.; Bondi, A.; Birk, 
Y. 1976. Antioxidative and antihemolytic activities of 
soybean isofl avones. J. of Agricultural and Food Chemistry 
24(6):1174-77. Nov/Dec. [20 ref]
• Summary: Soybean isofl avones, in addition to their 
estrogenic activity, inhibit lipoxygenase activity (thus 
enabling them to behave as antioxidants) and exert 
an antihemolytic effect on erythrocytes subjected to 
peroxidation. Specifi cally, they prevent peroxidative 
hemolysis of sheep erythrocytes in vitro. The extent depends 
on the structures of the isofl avones. “Very high antihemolytic 
activity of some isofl avones such as daidzein was exerted 
toward sheep erythrocytes, very little and only by genistein 
was exerted toward rat erythrocytes, and no antihemolytic 
effect was noted at all on rabbit erythrocytes.” The 
physiological signifi cance of these phenomena in the human 
diet is not clear.
 Table 1 shows inhibition of lipoxygenase by isofl avones 
from soybeans. The inhibitors tested were: Quercetin 
(reference), genistein, genistin, daidzein, daidzin, glycitein, 
glycitein 7-O-Beta glucoside, dimethoxy-daidzein. Address: 
Dep. of Agricultural Biochemistry, Hebrew Univ. of 
Jerusalem, Rehovot, Israel.

1264. Saono, S.; Brotonegoro, S.; Abdulkadir, S.; Basuki, 
T.; Jutono, -; Badjra, I.G.P. 1976. Microbiological studies 
of tempe, kecap, and taoco. I. The microbial content and 
its amylolytic, proteolytic, and lipolytic activities. Progress 
Report Subproject III.b. ASEAN Project for Soybean and 
Low-Cost High Protein Foods. Jan-Dec. 1976. Unpublished 
manuscript. *

1265. Komatsuzaki, T.; Ohkuro, I.; Kohno, T.; Ito, S. 
1976. [Virulence and lipase of bacillus natto]. Igaku to 
Seibutsugaku (Medicine and Biology) 93:403-08. [Jap]*

1266. Otsuki, Kôzô; Kawabata, Noboru; Taguchi, Kuniko. 
1976. [Studies on the cellulase and xylanase in the culture 
medium of Bacillus subtilis var. natto]. Kyoto Furitsu 
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Daigaku Gakujutsu Hokoku B (Scientifi c Reports of the 
Kyoto Prefectural University, B) No. 27. p. 11-15. [Jap]*

1267. Otsuki, Kôzô; Kawabata, Noboru; Taguchi, Kuniko. 
1976. Nattô-kin no kintai-gai seruraaze oyobi kishinaraaze 
[Extra fungal body cellulase and xylanase? of the natto 
bacterium]. Kyoto Furitsu Daigaku Gakujutsu Hokoku 
(Scientifi c Reports of the Kyoto Prefectural University) No. 
27. p. 21. [Jap]*

1268. Otsuki, Kôzô; Kawabata, Noboru; Taguchi, Kuniko. 
1976. Nattô-kin no kintai-gai seruraaze oyobi kishinaraaze 
[Extra fungal body cellulase and xylanase of the natto 
bacterium]. Kyoto Furitsu Daigaku Gakujutsu Hokoku B 
(Scientifi c Reports of the Kyoto Prefectural University, B) 
No. 27. p. 21-26. [Jap]*
• Summary: Note: Webster’s Dictionary defi nes xylan (a 
term fi rst used in about 1894) as “a yellow gummy pentosan 
[a type of polysaccharide, or complex carbohydrate] that 
yields xylose on hydrolysis and is abundantly present in 
plant cell walls and woody tissue.” Thus xylanase is the 
enzyme that hydrolyzes xylan.

1269. Beuchat, Larry R.; Basha, S.M.M. 1976. Protease 
production by the ontjom fungus, Neurospora sitophila. 
European J. of Applied Microbiology 2(3):195-203. [12 ref]
• Summary: “Maximal activity of protease of extracted from 
4-day-old cultures occurred at pH 6.5 when an unfractionated 
peanut (groundnut) protein substrate was used. The greatest 
protease activity and mycelium production occurred during 
the fi rst day of the 4-day test period.” Address: Dep. of Food 
Science, Univ. of Georgia Agric. Exp. Station, Experiment, 
GA 30212.

1270. Dutton, Herbert J. 1976. Developments in edible oil 
production. In: L.D. Hill, ed. 1976. World Soybean Research 
[Conference I: Proceedings]. Danville, Illinois: Interstate 
Printers and Publishers, Inc. xvii + 1073 p. See p. 805-10. 
[17 ref]
• Summary: “In the early 1940’s, soybean oil was considered 
neither a good industrial paint oil nor a good edible oil. 
Only under the exigencies of World War II was it added to 
margarines–and then to the absolute limit of 30 percent! The 
history that I have to review is a story of progress from a 
minor edible oil of dubious value in the 1940’s to the major 
edible oil, labeled on premium products, of the 1970’s.
 “It is also a story of cooperation of government research, 
on the one hand, and industrial implementations of research 
fi ndings on the other. In the 1940’s, the soybean processing 
industry came to the Northern Regional Research Center 
(NRRC) saying, in effect, the fl avor of soybean oil is the 
number one problem of our soybean industry; we have 
tried all the easy Edisonian approaches, and they do not 
work. What is needed is a basic long-term study that is too 

costly and too basic for any one of our individual member 
companies to carry out. Will you undertake to solve this 
problem for the soybean industry?
 “Trivial as it may seem at this point in time, the fi rst 
signifi cant milestone in research was the development of 
more objective methods of assessing fl avor and odor (16). 
With the development of taste panel procedures at NRRC–
i.e., paired samples, triangle tests, and a hedonic scale–
industry now had a way of evaluating the quality of oils. In 
referee samples, numerical values from a taste panel in one 
plant could be reproduced quite easily by a panel in another 
company or research institution. Equally important perhaps, 
research fi nally had a reliable way of comparing samples 
and assessing more reliably the benefi t of a given processing 
treatment rather than the judgment of a single expert.
 “With this new tool, trace metals were identifi ed as 
having special signifi cance in soybean oil compared to other 
edible fats and oils. Whereas, cottonseed oil can tolerate 
copper and iron in the parts per million (p.p.m.) range, 
soybean oil is ruined by as little as 0.3 p.p.m. of iron and 
0.01 p.p.m. of copper (9). What followed this announcement 
about the deleterious effect of trace metals, especially in 
soybean oil, was removal of brass valves in refi neries and 
conversion from cold rolled steel deodorizers to stainless 
steel and even to nickel.
 “Strange as it may seem in retrospect, we had to 
establish that ‘soybean fl avor reversion,’ as it was incorrectly 
called, was an oxidative process. Whereas, in the active 
oxygen method (AOM) a peroxide value of 20 to 30 served 
as an index of rancidity in common oils and fats, soybean oil, 
NRRC research demonstrated, had already passed through 
acceptable ranges of fl avor by the time it had reached a 
peroxide value of merely 3. This was less than one drop 
of thiosulfate in the old procedure and therefore ignored 
as titration of the blank. When we once more sharpened 
up our analytical tools, the relation of peroxidation to off-
fl avor became unmistakable. The response of industry to the 
conclusion that reversion was oxidation was to blanket oils 
with inert gas at all critical high-temperature steps, including 
fi nal packaging.
 “The next milestone has the aspects of a cloak-and-
dagger story. At the close of World War II, Mr. Warren H. 
Goss, a chemical engineer at NRRC, was commissioned a 
major in the Army on special assignment to follow Patton’s 
advancing tanks through Germany and to investigate the 
German oilseed industry. As the troops advanced, he kept 
hearing about a recipe to cure soybean reversion, but not 
until he reached Hamburg did he learn exact details. It 
was a strange formula involving many washings and such 
steps as contacting oil with water glass; but weird or not, 
when tested at NRRC it worked. It worked, as we were to 
learn, not because of the unusual washing treatments, but 
because citric acid was added to the deodorizer (8). We then 
determined what the citric acid was doing; it was complexing 
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and tying up trace metals so that they no longer served as 
prooxidant catalysts. Based upon this discovery came the 
surge of metal deactivators–i.e., sorbitol, phosphoric acid, 
lecithin, polycarboxy acids, and starch phosphates (10). 
The immediate response of industry was to adopt metal 
deactivation, and I suspect that today there is not a pound of 
soybean oil product not protected by citric acid or some other 
metal deactivator.
 “These palliative steps, important as they were, still 
begged the question as to what causes off-fl avor to develop–
i.e., what is the unstable precursor? Unsaponifi ables, i.e., 
sterols, were suspect. Circumstantial evidence pointed to the 
7 percent content of linolenic acid, which draws its name 
from linseed oil where this trienoic fatty acid amounts to ca. 
50 percent.
 “In what is now, I surmise, a classic experiment, we 
interesterifi ed 9 percent per linolenic acid into the glyceride 
structure of a nonreverting non-linolenic acid oil; namely, 
cottonseed oil (7). Just to make sure our interesterifi cation 
step was not deceiving us, as a control we introduced 
9 percent linoleic acid into cottonseed oil that already 
contained ca. 45 percent of this acid. After storage we 
presented these two interesterifi ed oils in organoleptic 
triangle tests, along with stored authentic cottonseed 
and soybean oils. As expected, the taste panel identifi ed 
cottonseed interesterifi ed with linoleic acid as cottonseed oil, 
but the same panel identifi ed cottonseed oil interesterifi ed 
with linolenic acid as soybean oil!
 “Evidence that linolenic acid is the fl avor and odor 
precursor of reversion fl avor has been widely confi rmed and 
is now generally accepted; anything that lowers linolenic 
acid (breeding, extraction, hydrogenation) also improves 
fl avor stability. The observation that highly purifi ed cis-9, 
cis-15 ‘linoleic acid’ on storage smells painty makes us 
suspect that the cis-15 double bond is critical to painty odor 
development in soybean oil.
 “Armed with this new basic information, what can be 
done? Three alternatives suggest themselves with regard to 
linolenic acid removal: (1) breed it out; (2) extract it out; or 
(3) react it out.
 “When the fi rst alternative was presented to the soybean 
breeder, after due refl ection, he replied that soybeans are 
homozygous, which roughly translated to chemist’s language 
meant, ‘It can’t be done.’
 “Extracting linolenic acid-containing glycerides 
appeared practical; all one needed was a better extraction 
column. In fact, during World War II, Pittsburgh Plate Glass 
was extracting a tank car per day of soybean oil with furfural 
to give an improved paint oil fraction and an improved edible 
oil fraction (6). Calculations from the ‘even distribution’ 
theory devised by Professor Hilditch in England said it could 
be done. Unfortunately, for the fl avor problem, soybean oil 
turned out to be not ‘evenly’ distributed but more nearly 
‘randomly distributed’ as studied with countercurrent 

distribution (17), made possible by hundreds of tubes of a 
glass pipe-organ-like instrument. This random pattern of 
distribution also meant it could not be done–not with ‘all the 
king’s horses and all the king’s men.’
 “Of the three alternatives listed, reacting out linolenic 
acid was chosen as the most probable research approach–and 
thereupon began a long search for selective hydrogenation 
catalysts–those that would react with linolenic acid but 
not attack the desired, essential polyunsaturated fatty acid-
linoleic (13).
 “At this point, industry came out with its solution to the 
reversion problem in the form of a mildly hydrogenated (3 
percent linolenic acid rather than 8 percent) and winterized 
soybean salad oil. Sealed in a brown glass bottle to protect it 
from light and from metals, deodorized with citric acid, and 
blanketed and packed with inert gas, this oil represented the 
embodiment of all that research had been preaching. It was 
the epitome of the best American processing technology. 
Storage studies at room and elevated temperatures showed 
this product to be of unusual stability (11).
 “So impressed was I with this oil that armed with 12 
pints in an oversized briefcase I undertook a trip around 
the world under the sponsorship of the Soybean Council of 
America. I spoke to trade associations in Japan, taught oil 
chemistry in India, and held industrial seminars in Germany. 
But when I reached Italy and a soybean plant south of Rome, 
I had my comeuppance. Here the manager fi rst cordially 
thanked me for bringing the oil and then proceeded to pour 
my precious sample, carried half way round the world, into 
a black iron frying pan. He heated the oil to 200ºC. in an 
empty room. A minute later when we reentered the room 
his verdict was–the room had a more pungent odor than 
the manager’s own soybean oil (naturally); but even worse, 
it was unacceptable to the Italian consumer as a substitute 
for olive oil for deep fat frying. That was the day I learned 
our bottle of stable U.S. soybean oil would have to be 
still further improved to compete and fi nd a market in the 
Mediterranean region (12).” Continued. Address: Northern 
Regional Research Lab. ARS USDA, Peoria, Illinois.

1271. Sarett, Herbert P. 1976. Soy-based infant formulas. In: 
L.D. Hill, ed. 1976. World Soybean Research [Conference 
I: Proceedings]. Danville, Illinois: Interstate Printers and 
Publishers, Inc. xvii + 1073 p. See p. 840-49. [24 ref]
• Summary: Contents: Introduction. Development of 
soy-based infant formulas. Protein quality of early soy 
formulas. Soy protein isolates for soy-based infant formulas. 
Conclusions. References.
 “Development of soy-based infant formulas: ‘Allergy’ 
to cow’s milk stimulated the fi rst development of soy-based 
infant formula. For many years, infants who were unable 
to tolerate cows’ milk formulas were all considered to be 
‘allergic’ to milk proteins. Today, we realize that lactose, the 
carbohydrate in cows’ milk, may have been the cause of the 
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problem in some of the infants, especially those who had 
been ill, since gastrointestinal diseases and diarrhea often 
result in temporary defi ciency of the enzyme lactase. In any 
event, soy fl our was used to produce hypoallergenic infant 
formulas as milk-substitutes for feeding ‘allergic’ infants.
 “In 1929, the powdered formula product Sobee, made 
from full-fat soy fl our, was introduced by Mead Johnson... 
This early formula was dark tan in color, had a beany taste 
and contained complex carbohydrates and other factors from 
soybeans which led to fl atus and poor smelling stools. It 
would probably not be aesthetically acceptable today, but in 
1929, it was a godsend for infants allergic to milk.
 “In 1937, liquid Mull-Soy [was] developed by the 
Borden Company... A powdered version of this product 
became available in the late 1940’s.” Liquid Sobee was 
introduced in 1954. ProSobee, based on soy protein 
isolates, was launched in 1965. “From technological 
and physiological standpoints, soy isolate has important 
advantages over soy fl our in making an infant formula. The 
lower viscosity decreases heat requirements in sterilization, 
thereby resulting in better protein quality and a whiter 
formula; in addition, the absence of raffi nose stachyose, and 
hemicelluloses decreases fl atulence and stool problems.” 
Address: V.P., Nutritional Science Resources, Mead Johnson 
Research Center, Evansville, Indiana.

1272. Shanghai Grain and Oil Industry Co. 1976. [Process 
for making soy sauce with enzymes]. Acta Microbiologica 
Sinica (Wei Sheng Wu Xue Bao) 16(1):70. [Chi]

1273. Waller, Coy W.; Johnson, Jacqueline J.; Buelke, 
Judy; Turner, Carlton E. 1976. Marihuana: An annotated 
bibliography. New York, NY: Macmillan. xxii + 560 p. 
[3045* ref]
• Summary: This bibliography focuses on the technical 
literature on marihuana (Cannabis sativa L.). The 3045 
entries, covering the international scientifi c publications 
from 1964 to 1974, are arranged alphabetically by author. 
The literature prior to 1964 can be found in The Question 
of Cannabis, Cannabis Bibliography (United Nations 
Commission on Narcotic Drugs, E/CN7/479, 1965) which 
was edited by the late Dr. Nathan B. Eddy.
 In the Index under Hemp seed we fi nd: canabinoid 
content, edestin, edestinase, fatty acids, germination 
following radiation, isoleucine betaine, pharmacology of oil, 
proteinase in, and users. Under Hemp workers: Many entries 
for “diseases of.” Under History: cannabinoid chemistry, 
Cannabis–etymology, prohibition in the U.S., research, 
review of the literature, use. Drug catastrophes. Drug laws. 
Hallucinogen use. Address: Research Inst. of Pharmaceutical 
Sciences, Univ. of Mississippi.

1274. Wei, L.S. 1976. Soybean food utilization research at 
University of Illinois. Paper presented to Chinese Modern 

Engineering and Technology Seminar, Taiwan. 20 p. 28 cm.
• Summary: Contents: Introduction. Development of canned 
soybean foods and fresh cooked foods. Weaning foods. 
Gruel. Beverages. Soft spreads (analog to peanut butter and 
analog to diet margarine). Frozen desserts. Snack foods (“oil 
roasted soy nuts and a puffed snack”). Effect of inactivation 
of lipoxygenase in the whole soybean on the extracted oil 
and meal quality. Flow sheets (p. 12-20). Address: Univ. of 
Illinois.

1275. Kay, Theodore; Ogunsola, V.A.; Eka, O.U. 1977. The 
prevention of beany taste development and the elimination 
of beany taste in preparing soya bean food in the rural 
community of Nigeria. Samaru Agricultural Newsletter 
19(1):11-12. Feb. [2 ref]
• Summary: These two simple methods are applicable 
to rural Nigerians. Method 1, for a smaller quantity of 
soybeans: Soak soybeans in water overnight in water for 
about 12 hours. Boil plenty of water in a pot. Put the soaked 
beans in a small basket or sifter. The quantity of beans 
should not be more than 1/10 of the boiling water. Dip the 
basket containing the soaked beans into the boiling water, 
shaking constantly for 15 seconds. Do not dip for more 
than 30 seconds lest enzymes other than lipoxygenase be 
inactivated.
 Method 2, for a larger quantity. Have ready a 
thermometer. Put the overnight soaked beans in the cooking 
pot (about half full) and cover them with fresh water. Heat 
the water, stirring constantly, to 90ºC. Remove from the fi re 
and drain off the water.
 “In Nigeria, since 1973, soya bean has been cooked into 
traditional foods which used to be prepared from cowpea 
and cow milk with very similar cooking processes, texture 
and taste.” Address: Inst. for Agricultural Research, Samaru, 
Ahmadu Bello Univ., PMB 1044, Zaria, Nigeria.

1276. Nakadai, Tadanobu; Nasuno, Seiichi. 1977. The action 
of acid proteinase from Aspergillus oryzae on soybean 
proteins. Agricultural and Biological Chemistry 41(2):409-
10. Feb. [14 ref]
• Summary: Until recently it has long been considered that 
large amounts of free amino acids are liberated from proteins 
by the hydrolytic action of acid protease from Aspergillus 
oryzae. However recent reports indicate that the liberation 
of free amino acids in miso brewing is due to the action of 
carboxypeptidase of the mold. This investigation clearly 
indicates that “free amino acids are liberated from soybean 
protein by the hydrolytic action of both acid proteinase and 
acid carboxypeptidase of A. oryzae in the miso brewing, 
but not liberated by the hydrolytic action of only acid 
proteinase.” Address: Noda Inst. for Scientifi c Research, 
Noda, Chiba, Japan.

1277. Tajima, Shigeyuki; Yamamoto, Yukio. 1977. 
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Regulation of uricase activity in developing roots of 
Glycine max, non-nodulating variety A62-2. Plant and Cell 
Physiology (Tokyo) 18(1):247-53. Feb. [12 ref]
• Summary: Nodulated soybeans accumulated a large 
quantity of allantoin in the stem internodes. The distribution 
of related enzymes suggested that allantoin is formed in the 
nodules. The non-nodulated soybeans produced allantoin in 
small quantities by root uricase. The cofactor requirement 
of root uricase differs from that of the Rhizobium uricase. 
Address: Dep. of Agricultural Chemistry, Faculty of 
Agriculture, Nagoya Univ., Chikusa-ku, Nagoya 464, Japan.

1278. Eskin, N.A. Michael; Grossman, S.; Pinsky, A. 1977. 
Biochemistry of lipoxygenase in relation to food quality. 
Critical Reviews in Food Science and Nutrition 9(1):1-40. 
April. [268 ref]
• Summary: An extensive review of lipoxygenase in relation 
to food quality. This enzyme has been recognized since the 
late 1920s. It is well known for the variety and intensity of 
undesirable fl avor it can produce from its normal substrate, 
linolenic acid. Address: 1. Dep. of Foods and Nutrition, 
Univ. of Manitoba, Winnipeg, Manitoba, Canada; 2-3. Bar-
Ilan Univ., Ramat-Gan, Israel.

1279. Matsui, Katsuhiko; Atsusaka, T; Higaki, M.; Sasaki, K. 
1977. Purifi cation and properties of leucine dehydrogenase 
of Bacillus natto KMD 1126. Chemical and Pharmaceutical 
Bulletin 25(4):761-66. April. [14 ref]
• Summary: Leucine dehydrogenase is an enzyme, 
which has high substrate specifi city. “The optimum pH 
for oxidative deamination was 10.7, where it was 9.5 for 
reductive amination. The molecular weight of the enzyme 
was 360,000 daltons as determined by gel fi ltration on 
Sephadex G 200.” This enzyme had no antitumor effects on 
Ehrlich ascites carcinoma bearing mice. Address: Faculty 
of Pharmaceutical Sciences, Kanazawa Univ., 13-1 Takara-
machi, Kanazawa, Japan.

1280. Sudarmadji, Slamet; Markakis, Pericles. 1977. The 
phytate and phytase of soybean tempeh. J. of the Science of 
Food and Agriculture (London) 28(4):381-83. April. [13 ref]
• Summary: In the process of making tempeh, the “phytic 
acid content of soybeans was reduced by about one-third 
as a result of this fermentation, while an equivalent amount 
of phosphate was released in the tempeh. The reduction of 
phytic acid was due to the phytase enzyme elaborated by the 
mould of the fermentation. The pH optimum of this enzyme 
was 5.6.” Address: Dep. of Food Science and Human 
Nutrition, Michigan State Univ., East Lansing, Michigan 
48824.

1281. Yong, F.M.; Wood, B.J.B. 1977. Biochemical changes 
in experimental soy sauce koji. J. of Food Technology 
12(2):163-75. April. [25 ref]

• Summary: “Changes in the levels of major enzymes 
and in amounts of principal groups of compounds, during 
the growth of three strains of the mould Aspergillus 
oryzae on a mixture of soy beans and wheat fl our, under 
laboratory conditions designed to approximate as closely as 
possible those found in practical soy sauce production are 
described. Evidence for the presence of lipase and sucrase is 
presented.” Address: Dep. of Applied Microbiology, Univ. of 
Strathclyde, Royal College Building, Glasgow [Scotland].

1282. Gupta, C.B.; Eskin, N.A.M. 1977. Potential use 
of vegetable rennet in the production of cheese. Food 
Technology 9(2):62-66. May. [10 ref]
• Summary: Many plant proteases are capable of clotting 
milk although the majority proved unsuitable for cheese 
production. The juice of the ash gourd (Benincasa cerifera) 
however gives good results. Address: Dep. of Foods and 
Nutrition, Univ. of Manitoba, Winnipeg, Manitoba R3T 2N2, 
Canada.

1283. Food Engineering. 1977. Frozen fruit juice has ice 
cream texture. 49(6):ef-22, 23, 26. June. In special section on 
Engineered Foods.
• Summary: The product contains Gunther’s whipping 
protein. Ordinarily, if you freeze fruit juice you get ice. But 
by using a soy-derived whipping protein and an appropriate 
stabilizer system, you can freeze fruit juice, whip it, and get 
a smooth texture similar to ice cream or sherbet. The basic 
work on this process was done by Irv Rubenstein in 1963 
and 1964.

1284. Food Engineering International (Chilton’s). 1977. 
Frozen fruit juice has ice cream texture. 2(7):28-29, 33. July. 
*
• Summary: The product contains Gunther’s whipping 
protein.

1285. Privett, O.S.; Phillips, F.; Shimasaki, H.; Nozawa, T.; 
Nickell, E.C. 1977. Studies of effects of trans fatty acids in 
the diet on lipid metabolism in essential fatty acid defi cient 
rats. American J. of Clinical Nutrition 30(7):1009-17. July. 
[41 ref]
• Summary: The authors showed alteration in enzymatic 
activity in tissues of animals fed trans fatty acids, and 
concluded “that the amounts of these acids in the tissues is 
related to the amount consumed in the diet.” The authors 
suggest that trans fatty acids exhibit peculiar effects on 
the metabolism of lipids in addition to aggravation of a 
defi ciency of essential fatty acids. Address: The Hormel Inst., 
Univ. of Minnesota, Austin, MN 55912.

1286. Nelson, Alvin I.; Steinberg, Marvin P.; Wei, Lun-
Shin. Assignors to University of Illinois Foundation. 1977. 
Soybean beverage and process. U.S. Patent 4,041,187. Aug. 
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9. 13 p. Application fi led 23 June 1975. [4 ref]
• Summary: “Abstract: “A process for preparing a bland, 
stable, aqueous dispersion of soybeans comprising:
 “i. providing enzyme active soybean cotyledons, either 
intact or subdivided, while maintaining the moisture level 
thereof within prescribed limits;
 “ii. heating said soybean cotyledons suffi ciently to 
inactivate the lipoxidase enzyme contained therein and to 
partially tenderize said soybean cotyledons;
 “iii. further tenderizing said soybean cotyledons until 
the soybeans exhibit a tenderometer value of between about 
16 and about 300 pounds per 100 grams of soybeans on an 
equivalent whole bean basis; and
 “iv. homogenizing an aqueous slurry of said tenderized 
soybeans, said slurry having a soybean concentration of 
less than about 20% by weight, in at least one pass through 
a homogenization zone at a pressure between about 1000 
and 10,000 psi at a temperature between about 32ºF. and 
a boiling point of the slurry at the pressure within the 
homogenizing zone, thereby obtaining a bland, stable 
soybean dispersion.
 Also describes soy yogurt. Columns 12-13: “The stable, 
bland soybean dispersion obtained in accordance with the 
present invention can be employed in accordance with the 
present invention as a palatable, nutritious beverage base for 
a wide variety of products such as soy milk, fl avored spreads 
or dips, yogurt, diet margarine, soybean butter, custard, 
oriental tofu and the like.”
 Soy is mentioned 270 times in this patent. Address: Dep. 
of Food Science, Univ. of Illinois, Urbana, IL.

1287. Matsui, Katsuhiko; Tamegai, Y.; Miyano, A.; 
Kameda, Y. 1977. Purifi cation and properties of alanine 
dehydrogenase from Bacillus natto KMD 1126. Chemical 
and Pharmaceutical Bulletin 25(8):2061-66. Aug. [17 ref]
• Summary: Alanine dehydrogenase is an enzyme, which 
has high substrate specifi city. Address: School of Pharmacy, 
Hokuriku Univ., 3 Ho, Kanazawa-machi, Kanazawa 920, 
Japan.

1288. Tanner, Robert D.; Hussain, S. Shahid. 1977. 
Kudzu (Pueraria lobata) root starch as a substrate for the 
lysine–enriched baker’s yeast and ethanol fermentation 
process. Paper presented at the 174th National Meeting 
of the American Chemical Society, Div. of Microbial and 
Biochemical Technology, Chicago, Aug. 30, 1977. 19 p. [24 
ref]
• Summary: Begins with an abstract, then an interesting 
review of the literature. The authors propose to use the 
starchy root of the kudzu plant as a fermentation medium 
in order to develop a commercial outlet for kudzu, and to 
add a starch to supplement our renewable food and fuel 
supplies. Purifi ed kudzu starch as well as kudzu root extract 
is compared with other starches (manioc and corn dextrin) to 

determine the relative rate at which -amylase degrades the 
polymer for fermentation purposes.
 "Introduction: In a previous paper (Tanner et al., 1977), 
a fermentation process was proposed for producing lysine-
enriched baker's yeast to help alleviate human protein 
malnutrition, and ethanol, for use as a liquid fuel such as a 
gasoline extender. In that earlier paper, glucose was used 
as a model substrate. Typical substrates are sugar cane, 
sugar beet, sorghum, or saccharifi ed corn, wheat or manioc 
starches. In light of impending world shortages of all of 
these conventional sugar sources, a new substrate source is 
examined in this work: kudzu, a plant which can be grown 
on marginal farming lands.
 "Since kudzu (Pueraria lobata or Pueraria 
Thunbergiana) is a legume, it has minimal nitrogen fertilizer 
requirements and its leaves and vines can be used as protein-
rich forage. (Hill, 1937, Schery, 1952). Having an extensive 
root structure, in addition to its primary starch tap root, 
kudzu has excellent soil erosion control properties, (Bailey, 
1931, Pieters, 1932, and McKee and Stephens, 1943), and 
may have an important role in meeting the global problem of 
soil erosion (Carter, 1977).
 “Kudzu is not without disadvantages, however. To 
one who lives in the southeastern United States, kudzu is 
considered to be, at best, an escaped plant. It was originally 
planted in large amounts in the 1930’s to help restore the 
soil, being a legume, and keep down erosion, because of its 
extensive root structure. But it has gotten out of control in 
the warmer areas of the South because the winters do not 
kill back the vines to the roots, as they do in the North and 
presumably, as in its native Japan and China. The plant is 
tenacious, primarily because of the reservoir of starch in its 
thick root, whose use for fermentation is the subject of this 
paper. An idea of kudzu’s pervasiveness can be glimpsed by 
comments from several popular recent articles:
 “Kudzu has been the inspiration of poetry and song, it 
has starred in movies, it can grow a hundred tangled feet in 
one summer. Kudzu is a vine. It is lush. It is fast growing. It 
is engulfi ng the South.” (Stevens, 1976).
 “(Kudzu).... grows at a phenomenal rate; in rural areas, 
naughty children are warned that they will be thrown into 
the kudzu patch and quickly swallowed up. The threat is not 
entirely unrealistic. Kudzu grows so fast that it can cover 
an abandoned car in a few weeks, completely overgrow 
an empty house in the course of a summer, and keep 
highway crews busy trying to clear roads. It can even cause 
communications problems. In Columbia, South Carolina, last 
month, a fast-climbing kudzu shorted out a transformer and 
cut off power for a while.” (Time Magazine, 1976).
 “The poem of Ollie Reeves was read on the radio in the 
1940’s:
 “’The kudzu vine is a hardy plant
 “’And it grows where other good vines can’t
 “’Where the land is poor and the clay banks stand
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 “’And the gullies run through the tortured land.
 “’Happy the farmer, happy the day
 “’Gathering kudzu, tossing the hay,
 “’Come join the chorus, help us to sing,
 “’Down with erosion, kudzu is king.’ (Woodhead, 1976).
 “By 1945, roughly a half-million acres of kudzu 
were growing on Southeastern farms. The Orientals, more 
accustomed to kudzu than the Southern Americans have 
used their imagination in putting kudzu to work. They 
weave a rough fabric from its stems, and extract a starch for 
noodles from its roots... The prospect of using kudzu to good 
advantage is rarely mentioned (in) the South.” (Woodhead, 
1976).
 “Besides the traditional use of kudzu for hay as an 
animal feed (Bailey and Mayton, 1931, and Pieters, 1932), 
the woody, thicker vines could be used, along with coal, 
for the production of steam in electric power plants. (It 
has roughly about half of the heating value as coal). As a 
low-sulfur, fast growing renewable resource, kudzu plants 
could provide a partial local solution to the twin problems of 
environmental pollution (by blending with high sulfur coal, 
the total sulfur content can be reduced to meet air pollution 
regulations) and an indigenous (renewable) source of energy 
for the South. Here, we shall explore the possibility of 
harvesting the root, like the cassava plant, for a local source 
of starch. The starch, after amylase conversion to glucose 
may provide a fi ne medium for the lysine-enriched yeast and 
alcohol fermentation.
 “Kudzu has been grown in many parts of the world. In 
the 1920’s in Hawaii, young roots were used directly as food, 
and older roots, whose enlargements may be up to two feet 
long and one to one-and-a-half feet in diameter, were used in 
the manufacture of starch (Crawford, 1937).
 “Both Pueraria Thunbergiana and Pueraria phaseolides 
(tropical kudzu) were successfully grown for a high protein 
forage crop in Madagascar (Gaulier, 1968). Tropical kudzu 
is apparently the most successful of the leguminous plants 
introduced to Surinam to reclaim forest land, serving as 
ground cover in tree crops (Dirven, 1966). The average 
temperature in Surinam of 27.1ºC is quite favorable to the 
growth of the tropical plant. It is interesting to note, as an 
aside, that the optimal temperature for photosynthesis of 
the United States kudzu is about 30ºC (Wolf, 1969). As a 
fi nal comment on the widespread geographical possibilities 
for kudzu cultivation, Pueraria Thunbergiana has been 
cultivated in the South Pacifi c, namely New Caledonia 
(Peters, 1959).
 “Kudzu’s medicinal properties have been known for 
centuries in the Orient. A reprint of the Chinese book by 
Li Shih-Chen originally issued in 1578 (Bliss, 1973), lists 
kudzu as Pachyryhizus Thunbergianus and by the common 
Chinese name of Ko. The fi rst kudzu entry in that book 
for the fi ber lists uses as a durable summer cloth (Ko-pu 
or Kung-pu). The root has two additional entries for food 

and medicine, namely for its thirst-relieving, antifebrile, 
anti-emetic and counterpoisonous properties. It has been 
prescribed for colds, snake bites and to counter alcoholic 
excess. The arrowroot-like preparation is called Ko-
fen. Recently, the Japanese have isolated fl avonoids and 
anthraquinones from the root, giving testimony to the root’s 
antispasmodic activity (Shibata et al. 1959 and 1960). The 
root starch is presently sold commercially in Japan as kuzu 
arrowroot powder for food, and can be purchased in the 
United States in Natural Food stores (Erewhon, 1976).” 
Address: Chemical Engineering Dep., Vanderbilt Univ., 
Nashville, Tennessee 37235.

1289. French, Frank. 1977. Bakery uses of soy products. 
Baker’s Digest 51(5):98-103. Oct. [7 ref]
• Summary: Contents: Introduction. Production of soy 
products. Use in bread production. Use of other soy products: 
Lecithin, cakes and doughnuts, sweet goods, variety breads, 
fi ber breads. Conclusion.
 The use of soy fl our in making white bread has several 
signifi cant advantages: Moisture retention, bleaching and 
oxidation using an enzyme active soy fl our, crust color 
improvement, improved nutritional profi le.
 Fig. 3 (p. 100) is a bar chart showing the cost per pound 
of protein from various sources. The three least expensive 
sources are “lowfat soybean fl our, granular soybean 
concentrate, and extruded soybean fl our;” the three most 
expensive are beef (about 15 times as expensive as soy 
fl our), pork, and tuna fi sh.
 Fig. 4 shows the improvements in protein quantity 
realized from fortifying white bread with 12% soy fl our: (1) 
It raises the protein quantity by 50% from 8.0% to 12.0% 
protein; (2) It raises the protein quality by 95% from 1.00 to 
1.95–compared with 2.50 for casein.
 “Nutrisoy fi ber is the toasted ground cotyledon of the 
soybean and at 40 per cent crude fi ber is highest in fi ber 
among natural fi ber materials.” Table V gives a nutritional 
analysis of Nutrisoy fi ber, which contains: Protein 10%, 
moisture 9%, fat 1%, crude fi ber 40%, minerals 4%, 
carbohydrates 36%. Address: Archer Daniels Midland Co., 
Decatur, Illinois.

1290. Hesseltine, C.W.; Wang, H.L. 1977. Contributions of 
the Western World to knowledge of indigenous fermented 
foods of the Orient. Paper presented at Fifth International 
Conference on Global Impacts of Applied Microbiology, 
Nov. 1977, Bangkok, Thailand. 32 p. In: Steinkraus 1983, p. 
607-22. [28 ref]
• Summary: Contents: Introduction. 1. Training of 
teachers and technicians. 2. Scientifi c aspects of the 
fermentation process. 3. Breeding of microorganisms for 
strain improvement. 4. Introduction of pure culture strains. 
5. Substrate changes caused by enzymes. 6. Studies on 
the nutritional value of fermented foods. 7. New uses for 
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traditional fermentations. 8. Developing an awareness of the 
importance of studying indigenous foods. References cited.
 Photos show: (1) The interior of a Japanese sake 
brewery (wood block print, from Atkinson 1881). (2) Dr. 
Ryoji Nakazawa (1878-1974; supplied by Dr. T. Hasegawa). 
(3) Dr. K. Saito, who discovered the tempeh fungus, 
Rhizopus oligosporus (supplied by Dr. T. Hasegawa). (4) 
Rhizopus oligosporus (Saito 1905). (5) Ragi (Eijkman 1894). 
(6) Chinese yeast cakes (Eijkman 1894). (7) The complete 
kit for making tempeh, from Farm Foods, Summertown, 
Tennessee (shows brown paper ag, with large front and back 
labels). Address: Northern Regional Research Center, Peoria, 
Illinois 61604.

1291. Ismail, M.S. 1977. Accelerated fermentation of fi sh-
soy paste and fi sh-soy sauce by using Aspergillus oryzae 

NRRL 1989. Paper presented at Symposium 
on Indigenous Fermented Foods, Bangkok, 
Thailand. Summarized in K.H. Steinkraus, 
ed. 1983. Handbook of Indigenous 
Fermented Foods. New York: Marcel 
Dekker, Inc. ix + 671 p. See p. 526-30.
• Summary: Contents: Description and 
patterns of consumption (in Malaysia). Steps 
in production. Control of fermentation. 
Biochemical changes. Change in volatile 
nitrogen. There are two tables and three fl ow 
sheets.
 The fi sh-soy paste, named budu, is 
consumed in a similar manner to Japanese 
miso, i.e., as a fl avoring agent in soups or 
vegetable dishes. The fi sh-soy sauce, named 
nam-pla, is consumed as a dip, a condiment, 
and as a fl avoring ingredient in vegetable and 
curry dishes. Both are consumed in Malaysia 
by all socioeconomic groups.
 For both products, soaked, boiled, and 
drained soybeans are overgrown by a 
selected proteolytic fungus in trays [to 
make soybean koji]. Address: Dep. of Food 
Science, Univ. of Agriculture, P.O. Box 203, 
Sungai Besi, Selangor, Malaysia.

1292. Yamada, Koichi. 1977. Recent 
advances in industrial fermentation in Japan: 
Bioengineering report. Biotechnology and 
Bioengineering 19(11):1563-1621. Nov. [28 
ref]
• Summary: Table 1 shows the production of 
miso, shoyu, and vinegar in Japan from 1968 
to 1974. Production of both miso and shoyu 
have increased only slowly. Miso production 
increased from 538,156 tonnes (metric tons) 
in 1968 to a peak of 590,137 tonnes in 1973, 
then fell slightly to 587,228 tonnes in 1974.

 Shoyu production increased from 1,026,643 kl 
(kiloliters) in 1968 to a peak of 1,274,987 kl in 1973, then 
fell slightly to 1,199,155 kl in 1974.
 Advances in miso production: Halophilic (salt tolerant) 
bacteria such as Pediococcus halophilus and Streptococcus 
faecalis, and halophylic yeasts such as Saccharomyces 
rouxii, Torulopsis versatilis, and Torulopsis etchellisii were 
shown to be the more important strains. Pure cultures of 
these strains were used as starters for miso fermentation. 
Since much time, work, and skill are required to make 
traditional koji, commercial enzyme preparations with high 
polypeptidase activity and high proteinase activity are used 
for evoking the full fl avors of miso.
 Advances in shoyu production: A new type of cooker 
which can cook soybean meal at high temperatures for short 
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times is now being used, and advances in koji technology 
have raised the enzymatic activity and lowered the level 
of contaminating microorganisms. As a result, nitrogen 
utilization has been raised to 90% from 60% in 1945 and the 
time required for ripening the moromi mash has decreased to 
4-6 months from one year or more in the past.
 Table XIX titled “Production of microbial enzymes 
in Japan” shows 7 major and 8 minor commercial enzyme 
preparations, the number of makers of each, the output per 
year (in tonnes and yen), and the main microorganisms used 
to make each. By far the most important enzyme in terms of 
tonnage is -amylase (11,000 tonnes, 10 makers, Aspergillus 
oryzae), followed by protease (1,050 tonnes, 18 makers, 

Aspergillus oryzae), then glucoamylase 
(400 tonnes, 8 makers, Aspergillus niger). 
Address: Univ. of Tokyo and Sapporo 
Beverages Ltd., Tokyo 153, Japan.

1293. Miyazato, Koshin. 1977. Okinawa 
ni okeru beni-kôji ni yoru tofuyô no seizô 
ni kansuru kenkyû. I. Benikôji no seizô 
ni tsuite [Studies on the manufacture of 
fermented tofu (tofuyo) by beni-koji in 
Okinawa. I. Manufacture of beni-koji]. 
Ryukyu Daigaku Nogaku-bu Gakujutsu 
Hokoku (Science Bulletin of the Faculty 
of Agriculture, University of the Ryukyus) 
24:263-67. Dec. 1. [7 ref. Jap; eng]
• Summary: “In order to determine 
a proper amount of Tane-koji in the 
preparation of Beni-koji, growth tests of 
Beni-koji were carried out. The results 
were as follows;
 “1. The growth tests using fl ask 
culture did not show any signifi cant 
difference among the quantities of Tane-
koji in the range of 1-5% with respect to 
the amount of steamed rice.
 “2. The growth tests using an 
open system, koji cover, showed that a 
proper growth required 5% Tane-koji with 
respect to steamed rice.”
 Note: This is the earliest 
document seen (Nov. 2011) that describes 
how to make tofuyo or fermented tofu 
on a commercial scale. Address: Dep. of 
Agricultural Chemistry, University of 
the Ryukyus, Okinawa (Ryukyu Daigaku 
Nogakubu-bu Nôgei Kagaku-ka).

1294. Kay, Theodore; Ogunsola, V.A. 
(Mrs.). 1977. Elimination of beany taste 
in soya bean preparations for a rural 
community. J. of Tropical Pediatrics and 

Environmental Child Health 23(6):291-92. Dec. [3 ref]
• Summary: Note: Kay (June 2010, personal 
communication) considers this to be his most important 
work. These methods can be used to make a good-tasting 
soya bean fl our or soya milk.
 “The beany taste is due to an enzyme–lipoxidase–acting 
on free fatty acids to produce varieties of small organic 
molecules including a potent beany element, ethyl vinyl 
ketone. However this lipoxidase can be inactivated above 
80ºC, by heating at the fi rst step of cooking thus eliminating 
the beany taste which is palatably unacceptable.”
 “With these two publications (in J. of Tropical 
Pediatrics and Environmental Child Health) technical 
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diffi culties toward soya bean popularization were fully 
solved. Present diffi culties have been mostly political.” 
Address: 1. Dep. of Community Medicine, Univ. of Jos, Jos, 
Nigeria; 2. Dep. of Home Economics, School of Agriculture, 
Ahmadu Bello Univ., Zaria, Nigeria.

1295. Saono, S.; Brotonegoro, S.; Abdulkadir, S.; Basuki, 
T.; Jutono, -; Badjra, I.G.P. 1977. Microbiological studies 
of tempe, kecap, and taoco. II. Qualitative amylolytic and 
proteolytic activities of the isolates from various products 
from west Java. Progress Report Subproject III.b. ASEAN 
Project for Soybean and Low-Cost High Protein Foods. Jan-
Dec. 1977. 8 p. [5 ref]
• Summary: An analysis is given of the types of bacteria, 
yeasts, and molds found in tempe, kecap, and taoco. 
Scientifi c names of these microorganisms are not given. For 
example, in tempeh, molds consistently gave the highest 
number of viable cultures on any of the test media employed, 
followed by yeasts and bacteria in that order. Address: 1-4. 
Treub Lab., the National Biological Inst., Bogor; 5-6. Faculty 
of Agriculture, Gadjah Mada Univ., Yogyakarta.

1296. Ohkuro, I.; Komatsuzaki, T.; Okamura, Y.; Ito, S. 
1977. [Examination for the virulence in lipase active strains 
of Bacillus natto]. Igaku to Seibutsugaku (Medicine and 
Biology) 94:81-93. [Jap]*

1297. Farm Foods. 1977. Fermentation funnies (Leafl et). 
Summertown, Tennessee. 1 p.
• Summary:  Another creative publication from Farm Foods 
and The Farm. Each is a leafl et (8½ by 11 inches) printed on 
both sides with blue ink on white. Each gives, in cartoon-
strip format, an introduction to fermentation, fermented 
foods, tempeh, etc. (1) “For thousands of years friendly 
microorganisms–have helped people produce a variety 
of fermented foods. (2) Literally hundreds of foods have 
enriched our diet... (3) ... which were made available through 
the action of molds, yeasts and bacteria.” An illustration 
shows sauerkraut, yogurt, bread, soy sauce, vinegar, cheese, 

each running forward on two legs, each holding up a hand 
with the index fi nger pointing up.
 (4) “These helpful miniature plants, by secreting 
enzymes, that act on the parent food [substrate] create 
new foods.” An illustration shows a small critter, driving a 
tractor over a cake of tempeh, spraying enzymes on the food 
(as some farmers might spray agrichemicals). (5) “They 
are good nutritionally and often have better taste, texture, 
digestibility and keeping properties.
 (6) “Now, from Indonesia, another new fermented food. 
It’s tempeh! (pronounced TEM-py or TEM-pay). (7) Yes, 
it’s tempeh, a mild white cake of solid soybeans–Those 
high-protein, low-cost beans that farmers feed to their cows! 
(8) First, soybeans are cooked lightly, drained and cooled, 
sprinkled with tempeh starter, wrapped in wax paper or 
plastic, and left in a warm place for about a day.
 (9) “When it forms, the new tempeh is ready to be 
quick-cooked or frozen for future meals. It can be fried, 
boiled, baked, stewed or frozen for different fl avors. Now 
you can prepare tempeh at home and have it as an instant 
main dish any time you want! (10) Order soybeans, starter, 
and our instruction booklet separately or ask for our 
complete kit. Free instructions for making tempeh at home.” 
An illustration shows a packet of tempeh starter. The fi nal 
frame shows the Farm Foods logo. The leafl et is designed to 
be folded crosswise into thirds and mailed. On the back is an 
order form (with prices) and a photo of four kids eating and 

enjoying tempeh.
 Note: An earlier version of this 
same cartoon strip, with the same title, 
but undated (probably 1976 or early 
1977) is not quite as creative. The text 
is somewhat similar but there is less 
promotion of products (only starter kits 
which are $1 each). Farm Foods is not 
mentioned; the return address is: Témpé, 
Box 156, Summertown, Tennessee 
38483. It is also printed with blue ink on 
white paper and designed to be folded 
into thirds.
 On the back is: (1) A table giving 
a detailed composition of soybeans. 
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(2) A bar chart showing “Per acre yields of usable protein 
from different food sources” showing that soybeans (at 356 
pounds) are highest, whereas beef (at 20 pounds) is lowest. 
This chart is adapted from The Book of Tofu (1975, p. 15). 
Address: 156 Drakes Lane, Summertown, Tennessee 38483. 
Phone: (615) 964-3574.

1298. Goldin, Barry R.; Gorbach, Sherwood L. 1977. Diet 
and its effect on enzymes linked to colon cancer (Abstract). 
Digestion 16(3):240-41.
• Summary: The relationship between a meat diet and 
increased incidence of colon cancer appeared to be related 
to the elevation by a meat diet of certain microbial enzymes 
in the intestinal fl ora which generate carcinogens in the 
bowel. Address: Tufts Univ. School of Medicine, Boston, 
Massachusetts, USA.

1299. Rackis, Joseph J. 1977. Enzymes in soybean 
processing and quality control. ACS Symposium Series No. 
147. p. 244-65. Robert L. Ory and Allen J. St. Angelo, eds. 
Enzymes in Food and Beverage Processing (Washington, 
DC: American Chemical Society). [43 ref]
• Summary: “Lipoxygenase, in raw soy fl our, can replace 
chemicals to improve dough and crumb quality and bleach 
pigments during breadmaking. This is the only commercial 
application of the enzymes in soybeans.”
 “Enzyme treatment affords the possibility to develop 
a broader spectrum of functional properties.” Address: 
Northern Regional Research Center, Peoria, Illinois.

1300. Schafer, Edward H. 1977. T’ang. In: K.C. Chang, 
ed. 1977. Food in Chinese Culture. New Haven, CT, 
and London: Yale Univ. Press. 429 p. See p. 85-140. [34 
endnotes]
• Summary: The T’ang dynasty lasted from +618 to 907. 
Contents: Introduction. Foodstuffs. Sweeteners. Condiments 
and spices (incl. salt). Pickles and preservatives. Cooking. 
Beverages. Utensils. Visual aspects. Geographical 
differences. Taboos and prejudices. Food in ceremonies 
and special occasions (incl. feasts and festivals). Inns and 
taverns. Footnotes (34).
 Legumes (tou) were an important part of the Chinese 

diet in T’ang times. Soybeans (ta tou 
= large beans) had a variety of uses 
and received considerable attention 
from the T’ang pharmacologists, 
who claimed to have discovered that 
the beans had different effects on 
the body depending on the way they 
were prepared. For example, when 
stir-roasted they were excessively 
heating, boiled they were too 
chilling [cooling], made into a relish 
(shih = fermented black soybeans) 
they were very cool, but pickled 

to make chiang (Chinese-style miso) they were balanced. 
However when stir-roasted and taken in wine, they were said 
to be curative of certain kinds of paralysis. The young shoots 
of a variety of soybean called “white legume” (po tou) were 
much admired for their fl avor, either cooked or raw, and were 
said to be good for the kidneys (p. 90).
 Also important in the diet were “true” millet (chi; 
Panicum miliaceum), foxtail millet–also called spiked or 
Italian millet (su; Setaria italica), shu was the common 
word for glutinous millet and no was that for glutinous rice, 
various sea vegetables such as purple-leaved laver, green 
laver or “sea lettuce,” and the sugary sweet tangle (p. 91), 
Far Eastern eggplant or brinjal (p. 93), and the jujube–which 
resembled the Western date (p. 95). Sesame seeds were 
chiefl y of interest as a source of oil, but they were also fried 
and eaten (p. 98).
 Concerning animal milk, there is the widespread idea 
that a line divides East Asia into two cultural groups: One 
depends on milk products (Indians, Tibetans, and many 
Central Asian nomads), and the other (which includes the 
Chinese) rejects them with loathing. “Indeed some evidence 
for this classifi cation can be found at every period of Chinese 
history, even though warm milk was regarded as a highly 
nutritious food from very ancient times (Cooper and Sivin 
1973, p. 227). It seems, however, that after Han times, when 
the intermingling of Chinese and Altaic customs became 
pronounced to a new degree, the barrier of prejudice broke 
down, and by T’ang times milk products formed a signifi cant 
part of the diet of the upper classes.” Probable reasons for 
this change are given. “Milk was modifi ed in many ways. It 
was curdled to make, for instance, (ju fu), analogous to bean 
curd [tofu]. Indeed. much more popular than unaltered milk 
were a number of fermented or soured derivatives.” Three of 
these, which formed a hierarchy, were given special attention 
and spiritual signifi cance corresponding to the development 
of the Buddha spirit: kumiss (lo, the lowest), kaymak or 
Devonshire cream (su), and clarifi ed butter (t’i-hu, the 
highest) (p. 105-06).
 Fresh ginger had a cooling property if used with the skin 
intact, but was warming if the root was peeled (p. 111).
 The section titled “Pickles and preservatives” notes that 
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the most characteristic and traditional Chinese methods of 
preserving involved fermentation processes which reduced 
“proteins into their component amino acids and amides by 
the action of enzymes, ferments, and molds. A very special 
species of pickle was called chiang, which has been aptly 
translated ‘bean-pickle.’ The word chiang appears in altered 
form as the fi rst syllable of the Americanized Japanese 
expression for shoyu–soya. However in pre-modern times, 
chiang was not necessarily a soybean product. Indeed the 
word was sometimes applied to pickles based on meats and 
seafoods (Shih 1959, p. 84-85; Fan Sheng-chih Shu)... I 
shall use the term bean-relish to represent the Chinese word 
shih, the name of a popular relish of decomposed soybeans 
that assumes a dark color by interruption of the hydrolytic 
process or by drying at a high temperature (Shih 1959, p. 
87). The name was given to a number of similar concoctions, 
some prepared with wine, some with vinegar, some with 
brine, and so on. The differences were frequently local. One 
authority mentions a variety peculiar to a region in Honan 
that was made from steamed soybeans, with salt and fagara 
added. It matured in two or three days of warm weather. It 
was said that this salty pickle could be kept for ten years 
without spoiling.”
 “The milky bean curd–also known to Westerners by its 
Japanese name, tofu (Chinese tou-fu)–was a ferment made 
from many kinds of beans and peas. It was an ancient and 
familiar product (S.C. Li 1965 ed. of Pen-ts’ao kang-mu, 
25:5).” Note: The author must be referring to fermented tofu, 
which was usually made from soybeans.
 In the discussion of fi sh farming (p. 102) no mention 
is made of soybeans being fed to the fi sh. Address: Prof. of 
Oriental Languages, Univ. of California at Berkeley.

1301. Souser, M.L.; Miller, L. 1977. Characterization of the 
lipase produced by Rhizopus oligosporus, the tempeh fungus 
(Abstract). Abstracts of the Annual Meeting of the American 
Society for Microbiology 77:258.
• Summary: “The extracellular lipase produced by Rhizopus 
oligosporus during tempeh fermentation and in liquid culture 
was partially purifi ed and characterized.” Lipase activity in 
tempeh peaked after 24 hours; its optimum pH is 7.0 and 
optimum temperature for activity is 40ºC. Address: Dep. of 
Microbiology, Cook College, Rutgers Univ.

1302. Wapinski, Jacobo. 1977. Inactivation of lipoxygenase 
and trypsin inhibitor in soybeans with retention of protein 
solubility. PhD thesis, University of Illinois at Urbana-
Champaign. 176 p. Page 129 in volume 38/01-B of 
Dissertation Abstracts International. *
Address: Univ. of Illinois at Urbana-Champaign.

1303. Whitaker, J.R. 1977. Denaturation and renaturation of 
proteins. In: J.R. Whitaker and S.R. Tannenbaum, eds. 1977. 
Food Proteins. Westport, CT: AVI Publishing Co. xi + 602 p. 

See p. 14-49. [95 ref]
• Summary: Contents: Introduction. Folding of proteins: 
Importance of primary structure in protein folding, Nature 
of bonds stabilizing protein structure, Role of the solvent 
in protein folding. Unfolding and refolding of proteins: 
Alkaline phosphatase, Peroxidase, Myoglobin, Other 
proteins. Generalized scheme of protein folding.
 Tables: (1) Energies and bond distances of several types 
of bonds found in proteins. (2) Transition state denaturation 
constants for various proteins. (3) Phosphatase activity in 
220% HTST pasteurized cream after storage at 31º C. (4) 
Effect of time of heating at 76ºC on recovery of peroxidase 
activity. Figures: (1) Bonds which stabilize protein 
structure. (2) Primary structure of Bowman-Birk protease 
inhibitor from soybeans. (3) Schematic representation 
of interaction of hydrophobic groups in proteins with 
water. (4) Effect of storage temperature and MgCl2 on 
regeneration of milk alkaline phosphatase activity. (5) 
Effect of heating temperature and time on reactivation of 
milk alkaline phosphatase. (6) Schematic representation 
of the denaturation and renaturation of Escherichia coli 
Alkaline phosphatase. (7) Effect of heating rate on the 
regeneration of turnip peroxide activity. (8) Effect of pH on 
rate of inactivation and extent of reactivation of horseradish 
peroxidase. (9) Rate and extent of regain of peroxidase 
activity. (10) pH dependence of the rate constants for 
the unfolding and refolding of myoglobin and 25ºC. (11) 
Refolding of denatured myoglobin as a function of pH and 
time of holding and pH 3.4 (times of 2-1400 min given on 
the curves). (12) Schematic representation of the steps in 
the pH-induced denaturation and renaturation of myoglobin. 
(13) Schematic representation of steps in the thermally 
induced unfolding of ribonuclease A. (14) Time dependence 
of the reoxidation of reduced ribonuclease A in the presence 
of oxidized and reduced glutathione as measured by loss 
of sulfhydryl groups change in fl uorescence and regain of 
activity. (15) Schematic representation of steps occurring 
in the folding of a polypeptide chain into native structure 
and assembly into quaternary structure. Address: Univ. of 
California, Davis, CA.

1304. Diel, Eva; Stan, Hans-Jurgen. 1978. Purifi cation and 
characterization of two isoenzymes of lipoxygenase from 
soybeans. Planta (Berlin) 142:321-28. Jan. *
• Summary: “A chromatographic procedure for the 
purifi cation of two lipoxygenase isoenzymes [L-1 and L-2] 
from soybean is described.”

1305. Fukushima, Danji. 1978. Soy sauce manufacturing 
techniques. In: ASEAN Soy Sauce Committee, ed. 
1978. Report of the ASEAN Workshop on Soy Sauce 
Manufacturing Techniques. Singapore. 252 p. See p. 138-47.
• Summary: “Thank you chairman, ladies and gentlemen, it 
is a great pleasure for me to have a chance to present a paper 
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before a distinguished audience in ASEAN countries.
 “According to a legend, the prototype of soy sauce was 
originated in China since 2,500 years ago and introduced 
into Japan during the 6th century by Buddist priests. This 
prototype of soy sauce is referred to as Chiang. During the 
following centuries, Chiang was transformed into the present 
Japanese shoyu and miso, two unique and distinctive foods, 
which are now quite different from Chinese counterparts. 
Though the forerunner of the present Japanese type of soy 
sauce had been created by the 17th century, the progress 
through the recent two decades on the fermentation 
technology and engineering of soy sauce is striking. 
Therefore, I would like to introduce some recent progress in 
soy sauce manufacturing techniques to you.
 “Slide: Samples of 5 kinds of shoyu
 “The annual production of soy sauce in Japan is 
about 1.2 million kiloliters and the Japanese Government 
recognizes fi ve kinds of shoyu: Koikuchi, Usukuchi, Tamari, 
Shiro and Saishikomi. All are prepared by digesting mixtures 
of soybeans and wheat with enzymes produced by so-called 
koji molds, Aspergillus sojae, Aspergillus oryzae, or Asp. 
tamarii in the presence of 17 to 19% salt. But, color and 
chemical compositions are different. Tamari and saishikomi 
are very dark in color whereas shiro is the lightest in color. 
Koikuchi is deep brown and usukuchi is light brown.
 “Slide: Typical composition of different kinds of shoyu 
This slide shows the chemical composition of these soy 
sauces. tamari and saishikomi shoyu are similar to each 
other in chemical composition but different in manufacturing 
method. They are characterized by high concentration 
of total nitrogen, but aroma is weak. Shiro-shoyu is 
characterised by its least total nitrogen and large amount of 
reducing sugar as well as thin colour; Shiro shoyu is also 
weak in aroma. Tamari-, saishikomi-, and shiro-shoyu are 
produced and consumed only in localities for special use 
and therefore, the production is very small. Koikuchi-shoyu 
is a representative Japanese shoyu, which forms 85% of the 
annual consumption of shoyu in Japan. It is characterized 
by a strong aroma and deep brown colour. This aroma is 
produced only when (1) a large amount of wheat is used as 
raw material along with soybeans and (2) these materials 
are subjected to the appropriate fermentations by mold, salt 
tolerant yeasts, and lactic acid bacteria, as explained later. 
Usukuchi-shoyu is characterized by its lighter brown colour 
and milder fl avour. It is mainly used for cooking when one 
wishes to preserve the original fl avour and colour of the 
foodstuff itself. The total nitrogen of usukuchi-shoyu is 
lower than that of koikuchi-shoyu.
 “The Japanese Government recognises three grades for 
each of these soy sauce, that is, Special, Upper, and Standard. 
The grade is determined by organoleptic evaluation, contents 
of total nitrogen, soluble solids other than sodium chloride, 
and colour.
 Slide: Annual production of JAS mark shoyu in Japan.

 “As shown in this slide, over 50% of the total production 
in Japan are of special grade. Special grade is assigned to 
only high quality soy sauce made by fermentation. For Upper 
and Standard grades the addition of chemically hydrolyzed 
plant protein to fermented shoyu is permitted as long as the 
characteristic fl avour of fermented shoyu is not spoiled. The 
amount of chemical hydrolysate in a blended product can be 
determined by its content of levulinic acid, which is present 
only in the chemical hydrolysate.
 “Slide: Production of Chemical Soy Sauce
 “There are three kinds of styles in hydrolyzing the 
raw materials in soy sauce making. In pure fermented soy 
sauce, the proteins are hydrolyzed by the enzymes produced 
by Aspergillus species, whereas in chemical soy sauce, 
the proteins are hydrolyzed by a high concentration of 
hydrochloric acid. Semi-fermented soy sauce is hydrolyzed 
by a low concentration of hydrochloric acid initially, 
followed by the enzymes produced by Aspergillus species. 
The 63% of bottled soy sauce composed of pure-fermented 
soy sauce only, about 30% composed of its blending mixture 
with semi-fermented one, and the rest 7% composed of that 
with chemical one.
 “Well, let me talk about manufacture of koikuchi soy 
sauce, a representative Japanese type of soy sauce. As you 
know, it consists of 3 major processes; namely, koji making 
process, brine fermentation process and refi ning process, as 
shown in the next slide.
 “Slide: Soy Sauce Manufacturing Process
 “Koji at the fi rst process is a source of enzymes for 
converting starch into fermentable sugars and proteins into 
peptides and amino acids, at the second process of brine 
fermentation. As the fi rst step of koji making, soybean and 
wheat are cooked as follows. Soybeans or more commonly 
defatted soybean fl akes are moistened and cooked under 
pressure, but wheat kernels are roasted. The cooking of 
soybeans is carried out under 0.9 kg/cm2 pressure for 40-45 
minutes in a batch-type cooker, as shown in the next slide.
 “Slide: Batch-type Soybean Cooker
 “However, a continuous cooker has been developed 
recently, by which a high pressure-short time cooking of 
soybeans is carried out, as shown in the next slide.
 “Slide: Continuous cooker of soybeans
 “Slide: Wheat roaster
 “This is a continuous roaster of wheat. The whole 
wheat is roasted by continuous roaster at 17º to 180ºC for a 
few minutes and then cracked into 4-5 pieces. Next, equal 
quantities of treated soybeans and wheat are mixed and 
then inoculated with a pure culture of Aspergillus sojae or 
Aspergillus oryzae. This pure culture mold is called ‘seed 
mold’ or ‘seed koji.’
 “In the traditional way of making koji, the resulting 
mixture is put into small wooden trays, as shown in the next 
slide.
 “Slide: Koji making by wooden tray
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 “During koji making, the mixture in each tray is stirred 
with hand two times to cool. The fi rst stirring is held at about 
20 hours, and the second one is held at about 25 hours, after 
the inoculation.
 “Slide: Temperature and time course of koji making
 “This slide shows the temperature of koji material 
during the time course of koji making by small tray. When 
the time of stirring is too late, the temperature of koji mixture 
rises too high. As a result, the production of the enzymes 
is decreased and sometimes koji mold comes to the death. 
After 72 hours, koji mold grows throughout the materials 
and provide the amylases and proteases needed to hydrolyze 
the proteins and starch in the raw materials. At this time, the 
material becomes green-yellow as a result of the sporulation 
of Aspergillus strains and is harvested. This material is called 
‘koji’.
 “Slide: New koji making equipment.
 “In recent years, automatic koji-making processes 
have been developed to replace this traditional way. The 
new equipment includes a continuous cooker, automatic 
inoculator, automatic mixer, large perforated shallow vats 
in closed chambers equipped with forced-air devices, 
temperature controls, and mechanical devices, for turning 
the substrates during incubation. The substrate mixture is 
put into this shallow perforated vat and the forced air is 
circulated through the mass.
 “Slide: Controller
 “This is the controller, by which the temperature and 
humidity of the forced air are controlled.
 “Slide: Stirring of koji
 “The stirring is carried out by these special turning 
devices.
 “Slide: Harvest of koji.
 “ This is the harvest of koji. At this stage, koji is green-
yellow as a result of the sporulation of the Aspergillus 
strains.
 “Slide: Microphotograph of Aspergillus sojae
 “Slide: Cylindrical koji making equipment
 “This is another type of automatic koji making 
equipment on the market. This is a two fl oor system 
cylindrical koji making equipment and there is a perforated 
rotary disk on each fl oor. The second step in preparation of 
soy sauce is brine fermentation.
 “Slide: Moromi tank
 “This is a moromi tank. The harvested koji is transferred 
to deep fermentation vessels with a salt solution of 22-23% 
by a snake pump. The resulting mixture is called moromi or 
moromi mash. Pure cultures of Pedioccccus halophilus and 
Saccharomyces rouxii are added and the moromi is held for 
6 to 8 months at 25ºC with occasional brief aeration to mix 
the contents–and stimulate microbial growth” (Continued). 
Address: PhD, Director of Research, Noda Institute, Tokyo 
[Kikkoman, Walworth, Wisconsin].

1306. Fukushima, Danji. 1978. Soy sauce manufacturing 
techniques (Continued–Document part II). In: ASEAN Soy 
Sauce Committee, ed. 1978. Report of the ASEAN Workshop 
on Soy Sauce Manufacturing Techniques. Singapore. 252 p. 
See p. 138-47.
• Summary: (Continued): “During the fermentation period 
enzymes from the koji hydrolyze most of the protein to 
amino acids and low molecular weight peptides. Much of 
the starch is converted to simple sugars, which are fermented 
primarily to lactic acid, alcohol, and carbon dioxide. The pH 
drops from an initial value of 6.5-7.0 down to 4.7-4.8. The 
high salt concentration around 18% effectively limits growth 
to a few desirable types of microorganisms. Namely, at the 
fi rst stage of moromi mash, Pediococcus halophilus is grown 
and it produces lactic acid, by which pH is brought down. 
The optimum temperature of this stage is about 15ºC.
 “Slide” Microphotograph of Pediococcus halophilus 
This is Pediococcus halophilus, which is a salt-preferable 
lactic acid bacterium.
 “At the second stage, Saccharomyces rouxii is often 
added to the moromi mash to strengthen the alcoholic 
fermentation. The optimum temperature of this stage is about 
28ºC.
 “Slide: Microphotographs of Saccharomyces rouxii. 
This is Saccharomyces rouxii, which is salt-tolerant yeast. 
At the last stage of moromi, Torulopsis strains are grown, 
which are a group of salt-tolerant yeasts. These strains 
produce phenolic compounds which are important as aroma 
compounds of soy sauce. The optimum temperature of this 
stage is about 15ºC.
 “Slide: Aged moromi.
 “This is an aged moromi. Usually, the fermentation 
of moromi is carried out in indoor fermentation vessels as 
shown in this slide. Recently, however, closed type outdoor 
moromi fermenters have appeared on the market as shown in 
the next slide.
 “Slide: Outdoor fermentation tank.
 “These are outdoor type moromi fermenters. After the 
fermentation of moromi is put into a cloth and the liquid part 
of the mash is separated from the residue with a hydraulic 
press.
 “Slide: Filtration of moromi
 “This is a moromi put on a cloth. The edge of the cloth 
is folded and then a new cloth is put on the moromi. Thus, a 
cloth with moromi is piled up. The resulting piled cloths with 
moromi are kept for a day as they are, followed by hydraulic 
pressing.
 “Slide: Hydraulic pressing machine
 “These are hydraulic pressing machines. Pressing is 
carried cut successively by hydraulic pressing machines with 
cylinders having diameters of 8, 12, and 18 inches. Filtering 
is held, until the water content of the residue becomes around 
25%.
 “Now, the pressing machines described here are not 
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automatic. However, a new automatic pressing machine 
appeared on the market recently.
 “Slide: Vertical type of automatic pressing machine This 
is a vertical type of automatic pressing machine.
 “Slide: Automatic moromi fi ller
 “This is an automatic moromi fi ller which is located at 
the top of the press
 “Slide: Filter press type pressing machine
 “This is a fi lter press type pressing machine.
 “Now, let me talk about a fi nal process. The fi nal process 
of soy sauce making is refi ning. The salt content of the 
fi ltrated raw soy sauce is adjusted to 17-18%. The adjusted 
raw soy sauce is heated to 70-80ºC for an hour or so by a 
plate heater. This heat treatment is necessary to develop the 
desired characteristics in the product: Namely,
 “1. It improves clarity by precipitating heat coagulable 
substances;
 “2. It produces large numbers of compounds such as 
aldehydes, acetals, mercaptans, mercaptals, organic acids, 
pyrazines, furfurals, and many others which contribute to 
fl avor;
 “3. It increases resistance to growth of fi lm yeasts 
apparently by production of organic acids and phenolic 
compounds;
 “4. It increases color intensity;
 “5. It inactivates most enzymes.
 “After heating, the shoyu is clarifi ed by sedimentation. 
The clear supernatant can be packaged immediately or it 
can be spray-dried if the powdered form is desired. In some 
cases, sodium benzoate is added to shoyu as a preservative, 
but recent tendencies are for asceptical bottlings without 
adding any synthetic preservatives. More than 50% of shoyu 
on the market in Japan are pure and natural ones, which do 
not contain any preservatives.
 “The revolution on soy sauce technology occurred 
during the recent two decades. It is that on the yield and the 
quality of soy sauce, which are the most important in soy 
sauce making. The yield increase from 65% 25 years ago 
to almost 90% at present, which were brought about by the 
improvement of the treatment of soybeans and koji making 
system. Generally, the degree of the hydrolysis of soybean 
proteins by the enzymes of Aspergillus species is greatly 
infl uenced by the cooking conditions. The relationship 
between the cooking conditions and the yields of soy sauce 
are as follows. The yields are expressed by the per cent of 
hydrolyzed nitrogen against the total nitrogen contained in 
the materials.
 Table 1 shows cooking vs. soy sauce. Cooking has 3 
columns: Pressure, temperature and time. Soy sauce has 4 
columns: NaCl, total nitrogen, amino acid, and yield.
 “The higher the pressure is, that is, the higher the 
temperature is, the higher the yields become, whereas the 
longer the time is the higher the yields become. As you can 
see, the increase of the contents of the total nitrogen and 

amino nitrogen is accompanied with the increase of the 
yields.
 “Next, the application of automatic koji making system 
prevents koji from the infection of undesirable micro-
organisms. Further, the desirable conditions for making koji 
can be made by controlling the temperature and humidity, 
without being infl uenced by the climate, resulting in high 
production of koji enzymes and high yield of soy sauce. 
Namely: -
 Table 2 shows activity of proteases vs. yield of soy 
sauce. Each side has only 1 column.
 “In addition, owing to the prevention of koji from the 
infection of undesirable microorganisms, the high quality 
aroma of soy sauce has come to be produced.” Address: PhD, 
Director of Research, Noda Institute, Tokyo [Kikkoman, 
Walworth, Wisconsin].

1307. Erewhon News (Newbury Street). 1978. Good morning 
rice with overnight amasake. April 10-16. p. 2.
• Summary: “Have you tried Amasake Rice for breakfast? 
Amasake Rice is a naturally sweet breakfast cereal that you 
can make easily at home... Amasake is made by fermenting 
cooked grain with ‘koji’ spores. Koji, the enzyme-rich 
culture used to make miso, breaks down the natural 
carbohydrates in the rice to their simple sugar form. The 
result is a surprisingly sweet rice porridge that is easily 
digestible and gives quick and lasting energy to start the day. 
The recipe for Amasake is quite simple.” This recipe for 
“Overnight Amasake” calls for 3 cups cooked brown rice, 1 
cup water, and ½ handful koji starter.
 This newsletter is produced by Joel Wollner (Editor 
& Assistant Manager), and George Rosendale (Manager). 
Address: 342 Newbury Street [Boston, Massachusetts]. 
Phone: 262-3420.

1308. Saono, Susono; Basuki, Triadi. 1978. The amylolytic, 
lipolytic and proteolytic activities of yeasts and mycelial 
molds from ragi and some Indonesian traditional fermented 
foods. Annales Bogorienses 6(4):207-19. April. [9 ref]
• Summary: The only tempeh mentioned is okara tempeh 
(oncom hitam). Address: Treub Lab., National Biological 
Inst., Bogor, Indonesia.

1309. Nelson, A.I.; Steinberg, M.P.; Wei, L.S. 1978. 
Development of whole soybean foods for home use: 
Rationale, concept and examples. INTSOY Series No. 14. 
p. 1-4. Whole Soybean Foods for Home and Village Use 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[4 ref]
• Summary: Contents: Introduction. The concept: 
Inactivation of the lipoxygenase enzyme system. Bicarbonate 
blanch. Elimination of anti-nutritional factors. Quality and 
variety of soybeans for direct food use. Use of this concept. 
Address: Dep. of Food Science, Univ. of Illinois, Urbana.
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1310. Whitaker, John R. 1978. Biochemical changes 
occurring during the fermentation of high-protein foods. 
Food Technology 32(5):175-80. May. [42 ref]
• Summary: Contents: Introduction. Reasons for fermenting 
foods. Occidental vs. oriental fermentations. Major 
fermented high-protein foods. References.
 Table 1 shows “Some reasons for fermenting foods.” 
Foods are fermented for preservation and to improve the 
fl avor, color, aroma, texture, digestibility and nutritional 
value. Fermentation also increases solubilization, creates 
foods that require less cooking, and removes toxic 
constituents.
 Table 2 gives the “Antinutritional constituents of 
soybeans.” Protease inhibitors. Phytohemagglutins (lectins). 
Goitrogens. Phytic acid. Amylase inhibitor. Estrogens. 
Flatulents. Allergenic substances. Phenolic compounds. 
Sterols. Saponins.
 Table 3 gives “Some fermented high protein foods.” 
The six columns are: (1) Product (divided into animal or 
vegetable). (2) Made from (e.g., milk, soybeans, soybean 
curd). (3) Microorganism used. (4) Nature of product (e.g., 
solid, paste, liquid). (5) Changes produced (e.g., fl avor, 
texture, color). (6) Area of commercial use (e.g., Europe, 
America, Japan, China). The following foods are discussed: 
Animal: Cheeses (particularly Roquefort and Cheddar), sufu, 
yoghurt, meat, fi sh. Plant: shoyu (soy sauce), miso, tempeh, 
ontjom, sufu (Chinese cheese), natto, and ang-kak.
 Figures show: (1) Hydrolysis of lipids. (2) Conversion 
of starch, lactose and cellulose. (3) Flow sheet for the 
production of sufu. (4) Flow sheet for the fermentation of 
soy sauce by the conventional method. (5) Hydrolysis of 
proteins (fi rst into peptides).
 Occidental fermentations generally use bacteria and 
non-fi lamentous fungi, whereas Oriental fermentation 
procedures generally use fi lamentous fungi. Address: Prof., 
Dep. of Food Science and Technology, Univ. of California, 
3450 Chemistry Annex, Davis, California 95616.

1311. Goel, S.K.; Wood, B.J.B. 1978. Technical note: 
Cellulase and exo-amylase in experimental soy sauce 
fermentations. J. of Food Technology 13(3):243-47. June. [13 
ref]
• Summary: Previous reports have dealt with the production 
of various enzymes by Aspergillus oryzae during the koji 
stage of soy sauce production. These include sucrase, endo-
amylase (-amylase), proteinase, lipase, and tyrosinase. The 
research shows that exo-amylase and cellulase can be added 
to the list of carbohydrate-hydrolyzing enzymes present 
in soy sauce fermentations conducted under the controlled 
conditions employed in the authors' work. Cellulase degrades 
the cell walls of intact soybeans. The levels of both enzymes 
increase rapidly starting about 24 hour after inoculation 
of the koji. Address: Dep. of Applied Microbiology, Univ. 

of Strathclyde, Glasgow G1 1XW Scotland; Goel now in 
Maharashtra, India.

1312. Thompson, Lilian U. 1978. Coprecipitation of cheese 
whey with soybean and cottonseed proteins using acid and 
heat treatment. J. of Food Science 43(3):790-92. May/June. 
[11 ref]
• Summary: Compared with a commercial soy protein 
isolate, all coprecipitates had a lower solubility, emulsifying 
and whipping capacities, but equivalent water and fat 
absorption capacities. The whipping properties decreased in 
the coprecipitate isolate but increased in the coprecipitate 
soybean and cottonseed concentrate. Address: Dep. of 
Nutrition & Food Science, Univ. of Toronto, Toronto, 
Ontario, Canada.

1313. Yoshikawa, Mitsuyoshi; Ogura, S. 1978. Reactive sites 
of a trypsin and a chymotrypsin inhibitor, protease inhibitor 
II, from adzuki beans (Phaseolus angularis). Agricultural 
and Biological Chemistry 42(9):1753-59. Sept. [20 ref]
• Summary: “Reactive sites of adzuki bean proteinase 
inhibitor II were determined by limited hydrolyses with 
catalytic amounts of trypsin [EC 3.4.21.4] and chymotrypsin 
[EC 3.4.21.1] at pH 3.0.” Address: Both: Laboratory of 
Biochemistry, Faculty of Agriculture, Kobe Univ., Noda-ku, 
Kobe, Hyogo 657 [Japan].

1314. Goldin, Barry; Dwyer, J.; Gorbach, S.L.; Gordon, 
W.; Swenson, L. 1978. Infl uence of diet and age on fecal 
bacterial enzymes. American J. of Clinical Nutrition 
31(10):S136-S140. Supplement. Oct. [10 ref]
• Summary: A study of rats found that a high-beef diet 
increases the activity of three bacterial enzymes implicated 
in the etiology of colon cancer. Address: Dep. of Medicine, 
Infectious Disease Section and the Frances Stearns Nutrition 
Center. Tufts Univ. School of Medicine and Tufts-New 
England Medical Center Hospital, Boston, Massachusetts 
0211.

1315. Kameda, Yukio; Kanatomo, S.; Matsui, K.; 
Nakabayashi, T.; Ueno, K.; Nagai, S.; Ohki, K. 1978. Nattô-
kin no kôshu yôsei. VI. Nattô-kin no sansei suru eeruriihi 
fuku suigan saibô yôkai kassei no kaiseki [Antitumor 
activity of Bacillus natto. VI. Analysis of cytolytic activity 
on Ehrlich ascites carcinoma cell in the culture medium 
of Bacillus natto KMD 1126]. Yakugaku Zasshi (J. of the 
Pharmaceutical Society of Japan) 98(10):1432-35. Oct. [13 
ref. Jap; eng]
• Summary: By using the new sheet method, it was shown 
that the culture fi ltrate of Bacillus natto KMD 1126 had a 
cytolytic activity on Ehrlich ascites carcinoma cells.
 “As a result of the analysis of the cytolytic activity, 
surfactin (I), protease (II), and an acidic substance (III) 
were separated from the culture fi ltrate. I, II, and III had 
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no cytolytic but a mixture of I, II, and III showed cytolytic 
activity, the same as that of the culture fi ltrate.” Address: 
School of Pharmacy, Hokuriku Univ., and Faculty of 
Pharmaceutical Sciences, Kanazawa Univ. [Japan].

1316. MacDonald, Ian A.; Webb, G.R.; Mahony, D.E. 
1978. Fecal hydroxysteroid dehydrogenase activities in 
vegetarian Seventh-Day Adventists, control subjects, and 
bowel cancer patients. American J. of Clinical Nutrition 
31(10):S233-S238. Supplement. Oct. [30 ref]
• Summary: Compares the fecal anaerobic bacteria, enzyme 
activity, and pH values of the stools of bowel cancer patients, 
vegetarians, and controls. The pH values of stools were 
signifi cantly higher in cancer patients compared to Seventh-
Day Adventists. A plot of pH value versus NADP-dependent 
7 -hydroxysteroid dehydrogenase tended to separate the 
cancer patients from the other groups. Address: Depts. of 
Medicine and Microbiology, Dalhousie Univ., Halifax, Nova 
Scotia, Canada.

1317. Carling, D.E.; Riehle, W.G.; Brown, M.F.; Johnson, 
D.R. 1978. Effects of a vesicular-arbuscular mycorrhizal 
fungus on nitrate reductase and nitrogenase activities in 
nodulating and non-nodulating soybeans. Phytopathology 
68(11):1590-96. Nov. [20 ref]
• Summary: “The root systems of soybeans can be infected 
by vesicular-arbuscular (VA) endomycorrhizal fungi and by 
nitrogen-fi xing bacteria.” This paper suggests that while that 
while the VA fungi, “which can assist legumes in the update 
of phosphorus, do not interact directly with nitrogen-fi xing 
bacteria.”
 Nodulating soybean plants also infected with Glomus 
fasciculatus had higher rates of nitrogenase and nitrate 
reductase activity, and showed increases in total dry weight 
and nodule dry weight compared to singly inoculated or 
noninfected plants. Address: Depts. of Plant Pathology and 
Agronomy, Univ. of Missouri, Columbia, MO 65211.

1318. Ohkuro, I.; Komatsuzaki, T.; Kawashima, M.; 
Kuriyama, S. 1978. [Infl uence of sodium chloride on 
colonies and lipase of natto bacilli]. Igaku to Seibutsugaku 
(Medicine and Biology) 97:171-74. (Chem. Abst. 91:52616. 
1979). [Jap]*

1319. Toho Shuzo Company. 1978. [Amasake production]. 
Japanese Patent 5,315,136. [Jap]*
• Summary: Describes a process for the production of 
amazake from white rice bran using enzymic treatment with 
lactic and succinic acids present as preservatives.

1320. Ballentine, Rudolph. 1978. Diet and nutrition: 
A wholistic approach. Honesdale, Pennsylvania: The 
Himalayan International Inst. 634 p. Illust. Index. 24 cm. 
Seventh printing (revised): 1982. [799* ref]

• Summary: Ballentine is an M.D. The book, advocating 
a vegetarian diet and based in part on the principles of 
Indian Ayurvedic medicine, is carefully researched and well 
written. He has a nice 1-page statement on tofu. Concerning 
de-gassing beans: “The gas that comes from eating beans 
is caused primarily by two unusual starches, stachyose and 
raffi nose (Rackis 1970). They are rather short chains of 
sugar molecules, but they are joined by a special linkage 
that cannot be broken by any of the enzymes usually found 
in the intestine. For this reason they cannot be absorbed, 
but remain behind in the digestive tract where they are 
metabolized by certain bacteria that are more common in 
those who eat meat. Especially in one who is not accustomed 
to a vegetarian diet, these bacteria break down the short 
starches into carbon dioxide and hydrogen, the two main 
components of gastrointestinal gas (Rackis 1975). These 
starchy villains (stachyose and raffi nose), responsible for so 
many unsavory misdeeds, can fortunately be removed from 
the beans. Soaking overnight helps a little since enzymes 
in the bean break down the starches into sugars. But this 
probably eliminates less than a tenth of the problematic 
starches. Boiling for 20 minutes will remove a third of them, 
and 85% can be removed if soybeans, for example, are 
boiled 5 minutes, soaked for a half hour in tap water, rubbed 
until the hulls fl oat free, then cooked for an hour (Wolf 1975, 
Latin Am.).
 Most of the gas-producing starches can be eliminated by 
sprouting. This also increases the protein content, decreases 
the starch content, and shortens the cooking time of legumes.
 “Phytic acid (p. 71) is phosphorous compound found in 
most plant foods but in especially large amounts in whole 
grains, beans, and peas. It has the property of combining with 
minerals, especially calcium, iron and zinc, to form insoluble 
compounds which are carried out in the stool.” It can lead to 
rickets or softening of the bones in adults. Chapter 6, titled 
“Protein,” contains interesting sections on legumes (“The 
soybean holds a position of honor in traditional Chinese 
culture... the higher the income in India the greater the 
quantity of legumes consumed”), history of attitudes toward 
protein (origin of the ideas of complete proteins, incomplete 
proteins, and complementary amino acids), and beans and 
grains (p. 135-40).
 Note 1. By 1987 this book was in its 14th printing and 
had sold over 100,000 copies. Note 2. This is the earliest 
document seen (July 1999) with the word “wholistic” in the 
title. Address: Honesdale, Pennsylvania.

1321. Beuchat, Larry R. 1978. Food and beverage mycology. 
Westport, Connecticut. AVI Publishing Co. x + 527 p. See p. 
224-42. Illust. Index. 23 cm. [300+* ref]
• Summary: Chapter 9, “Traditional fermented food 
products” (p. 224-53), by Larry R. Beuchat, is cited 
separately.
 In Chapter 13, “Metabolites of fungi used in food 
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processing” (p. 368-96), by R.J. Bothast and K.L. Smiley, the 
section on enzymes (p. 378) begins: “Fungal enzymes have 
been used for hundreds of years, especially in the Orient. 
However, modern industrial enzyme technology probably 
started with Takamine (1894) [Note: In Sept. 1894 he was 
issued two U.S. Patents for “Process of making diastatic 
enzyme,” Nos. 525,820 and 525,823] and his work with 
Aspergillus oryzae. Today many industrial enzymes are of 
fungal origin.” These include -amylase (from Aspergillus 
oryzae and A. niger), glucoamylase, pectic enzymes or 
pectinases, naringinase, invertase (sucrase), -galactosidase, 
lactase (Beta-D-galactosidase), protease (from Aspergillus 
oryzae), rennet (called rennin, if pure; from Mucor pusillus, 
Mucor miehei, or Endothia parasitica; used in many types of 
cheeses), and glucose oxidase, cellulase, lipase, catalase.
 There are also chapters on: 14. “Myctoxins,” by 
N.D. Davis and U.L. Diener. 15. “Methods for detecting 
mycotoxins in foods and beverages,” by L.B. Bullerman. 16. 
“Methods for detecting fungi in foods and beverages,” by B. 
Jarvis. Address: Assoc. Prof., Dep. of Food Science, Agric. 
Exp. Station, Univ. of Georgia, Experiment, GA.

1322. Boyer, Robert A. 1978. Technological gaps in 
vegetable protein texturization. J. of Texture Studies 
9(1/2):179-89. [14 ref]
• Summary: Contents: Introduction. Vegetable protein raw 
materials. Raw material fl avor problems. Current texturizing 
methods. Binders. Scientifi c literature gaps. Proposed new 
texturizing techniques. Conclusions.
 “The growth of the textured vegetable protein industry 
has not kept pace with early predictions. High costs and 
marginal quality are among the factors retarding progress. 
Some of the technological gaps handicapping the industry 
are: lack of a process for preventing formation of off-fl avors 
by enzymes while maintaining protein functionality, lack of 
a low cost thermosetting binder, lack of a protein suitable 
for spinning, and the indigestibility of certain soybean 
fractions.”
 “Two methods of texturization dominate the industry 
today: extrusion by screw presses and wet spinning... 
Extrusion accounts for a majority of the tonnage of textured 
vegetable protein (TVP) being produced today.” The 
relatively inexpensive soy fl our (about one-third the cost of 
soy protein concentrate and one-sixth the cost of soy protein 
isolate) can be used as the starting material. The extruded 
products are usually in the form of dry granules or expanded 
and porous chunks.
 Perhaps the most serious problem confronting 
any process based on the use of soy fl our is the lack of 
digestibility and frequent incidence of fl atulence. Address: 
Miles Laboratories, Worthington, Ohio 43085.

1323. Frazier, W.C.; Westhoff, D.C. 1978. Food 
microbiology. 3d ed. New York, NY: McGraw-Hill Book Co. 

xvi + 540 p. Index. 24 cm. [400+* ref]
• Summary: Contents: 1. Food and microorganisms. 
2. Principles of food preservation. 3. Contamination, 
preservation, and spoilage of different kinds of foods. 4. 
Foods and enzymes produced by microorganisms. 5. Foods 
in relation to disease. 6. Food sanitation, control, and 
inspection.
 In the section on “Oriental fermented foods” (p. 387-91), 
the following soy-related foods are mentioned: Koji (chou 
in Chinese), soy sauce, tamari sauce, miso, tempeh, natto, 
soybean cheese or tou-fu-ru. Address: 1. Univ. of Wisconsin 
2. Univ. of Maryland.

1324. Lim, S. 1978. Studies of the behavior of soybean 
lipoxygenase-3. MSc thesis, Purdue University. *
Address: Purdue Univ., W. Lafayette, Indiana.

1325. Moll, Christiane. 1978. Ein Beitrag zur enzymatischen 
Bildung von Bittergeschmack in Sojabohnen [A contribution 
to the enzymatic formation of the bitter taste in soybeans]. 
Thesis, University of Munich, Germany. 72 leaves. [Ger]*

1326. Orthoefer, Frank T. 1978. Processing and utilization 
[of soybeans]. In: A.G. Norman, ed. 1978. Soybean 
Physiology, Agronomy, and Utilization. New York: 
Academic Press. xii + 249 p. See p. 219-46. Chap. 7. [11 ref]
• Summary: Contents. 1. Introduction. 2. Composition of 
the seed: Proximate composition, protein composition, 
enzymes, lipid composition, carbohydrate composition, 
biologically active constituents. 3. Processing: Oil extraction, 
oil processing, processing of the meal. 4. Utilization: 
Soybean oil, protein products, textured proteins, modifi ed 
soy proteins, specialty uses of soybean protein. 5. Future 
projections.
 “The direct consumption of soybean protein in human 
foods accounts for only 26.5 million bushels of the 1,260 
million bushel crop (Table XI, [2.1%]). The utilization of 
soybean proteins as food ingredients is expected to increase 
three to four times by 1985. By 1980 simulated meats and 
meat extenders are projected to reach a sales volume of 
nearly $2 billion. But even by 1985, the expected direct food 
usage of soybeans will only account for approximately 5% of 
the crop.” Address: A.E. Staley Manufacturing Co., Decatur, 
Illinois 62525.

1327. Rackis, Joseph J. 1978. Biochemical changes in 
soybeans: Maturation, postharvest storage and processing, 
and germination. In: Herbert O. Hultin and Max Milner, eds. 
1978. Postharvest Biology and Biotechnology. Westport, CT: 
Food and Nutrition Press. [xii] + 462 p. See p. 34-76. Illust. 
Index. 24 cm. Contains 31 tables and 3 graphs. [125 ref]
• Summary: Contents: Abstract. Introduction. Potential, 
problems and products: Projections (of U.S. production 
of soybeans and edible soy protein products), problems, 
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soybean food products. Characteristics of mature 
soybeans: Garden types, cookability, oil and protein, other 
constituents, protein quality. Compositional changes during 
maturation: Degree of maturity, lipid composition, protein 
composition, carbohydrates, vitamins. Biochemical changes 
occurring during germination: General aspects, protein 
content, carbohydrates and lipids, minerals and vitamins. 
Effect of maturation and germination on protein quality. 
Biological and physiological factors: Trypsin inhibitors 
(TI), maturation, germination, signifi cance of TI, estrogenic 
activity, phytic acid and mineral bioavailability, maturation 
and germination, other aspects (phosphorus, phytic acid, 
phytase). Flatulence: Elimination of fl atulence. Flavor: 
Mature soybeans, immature soybeans, effect of variety. 
Postharvest storage: Whole soybeans. Research needs.
 “The direct use of green immature soybeans because 
their protein content is twice that of other food legumes” 
and only short cooking times are required. “The primary 
diffi culty with immature soybeans is the need for special 
harvesting and shelling equipment to prevent damage.” In 
“immature soybeans, raffi nose and stachyose content is 
very low and starch content is high.” “Garden-type varieties 
are soybeans which the people of the Orient use during 
the summer as green beans for the table. The garden types, 
which are also referred to as vegetable soybeans, were the 
seeds fi rst introduced into the United States (Smith and Van 
Duyne 1951).” Address: USDA, Peoria, Illinois.

1328. Smith, Allan K.; Circle, S.J. eds. 1978. Soybeans: 
Chemistry and technology. Vol. 1. Proteins. Revised. 
Westport, Connecticut: AVI Publishing Co. xiii + 470 p. 
Illust. Index. 24 cm. [500+ ref]
• Summary: This revised edition contains relatively few, 
unimportant changes from the original, classic 1972 edition. 
The following changes have been made: Addition of a 7-line 
preface to the “revised second printing” dated 4 Oct. 1977, 
updating of a graph of U.S. soybean production (p. 1). 
Updating (to 1976) of a table on U.S. and world production 
of important oilseeds (soybeans, cottonseeds, peanuts, 
sunfl ower, rape, sesame) (p. 2). Minor textual changes on 
pages 18-19. Addition of a table showing distribution of 
the 3 leading soybean varieties in 14 major states and the 
percentage of acreage harvested for each variety in 1976 
(e.g., in Illinois, Williams accounted for 25.1% of harvested 
acreage, Amsoy 17.3%, and Wayne 12.8%). And updating of 
a table on U.S. soybean production by state showing acreage 
harvested, yield per acre, and production for 1974, 1975, and 
1976 (p. 32).
 The foreword, chapter titles, and index have not been 
changed at all. Note: Vol. 2 was never published. Address: 
1. Oilseeds protein consultant, Hot Springs, Arkansas; 2. 
Oilseed protein consultant, Protein Technology, Richardson, 
Texas.

1329. Hong, Sik Cheigh. 1979. The LEC program in Korea. 
LEC Report No. 7. p. 115-20. D.E. Wilson, ed. Low-
Cost Extrusion Cookers: Second International Workshop 
Proceedings (Fort Collins, CO: Dept. of Agric. and Chemical 
Engineering, Colorado State Univ.). Held in Dar es Salaam, 
Tanzania. [4 ref]
• Summary: Contents: Introduction. The Wonseong County 
Comprehensive Nutrition Program in Korea. The MFM-
KIST extruder. Development of high-nutrition low-cost 
(HNLC) food with a LEC system for the Wonseong Country 
program. Partial cooking of rice and corn for a pasta program 
with the MFM-Kist extruder. Experiments for rice bran 
stabilization by the extrusion process. Future program.
 “Extrusion cooking is now practiced widely in the 
production of snack foods, blended foods, textured vegetable 
protein and inactivation of enzymes (Crowley, 1976). The 
Korean Institute of Science and Technology (KIST) has had 
several years of experience in the development of a high-
nutrition low-cost (HNLC) food utilizing barley, soybean and 
sesame (BSS) and corn, soybean sesame (CSS) compositions 
through the extrusion process.”
 The MFM-KIST extruder is 1½ [2½] inch diameter 
single-screw unit, and the screw has constant pitch. It is 
driven by a 30-Hp [horsepower] motor whose speed can be 
changed with a 3-speed gear box. The barrel is divided into 
three sections without any cooling or heating jacket.” It “is 
capable of producing 100 kg of product per hour.
 Tables show: (1) Specifi cation of MFM-KIST Extruder. 
(2) Trials for test production of proposed formulas with 
MFM-KIST extruder. (3) Chemical composition of proposed 
products. (4) Amino acid composition of proposed formulas. 
(5) Protein Effi ciency Ratio (PER) and adjusted PER of 
proposed products. The PER ranges from 3.37 to 3.64. The 
adjusted PER (relative to casein, which has a PER of 2.5) 
ranges from 2.33 to 2.53. (6) Results of sensory evaluation 
of products (based on fl avor, taste, texture, and color). 
(7) Effect of extrusion temperature and retention time on 
moisture content and residual peroxidase [enzyme] activity 
in extruded rice bran.
 Figures show: (1) Graph of effect of extrusion 
temperature on free fatty acid development in rice bran 
during storage at 30ºC and 87% humidity. (2) Photo of dryer, 
enrober and packaging machine at KIST. Address: Korea 
Inst. of Science and Technology, Seoul, South Korea.

1330. Nave, Robert. 1979. Experience with extrusion 
cookers in India. LEC Report No. 7. p. 95-100. D.E. Wilson, 
ed. Low-Cost Extrusion Cookers: Second International 
Workshop Proceedings (Fort Collins, CO: Dept. of Agric. 
and Chemical Engineering, Colorado State Univ.). Held in 
Dar es Salaam, Tanzania.
• Summary: Contents: Background and objectives of SPRA. 
Extrusion cookers at SPRA. Other extrusion cookers in 
India. Types of products produced at SPRA on various 
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machines: Commercial products, feeding program products. 
General observations. The Brady Crop Cooker and Wenger 
X-900: Comparisons or machines and cost, advantages of 
each machine. Basic requirements for production facilities 
housing a LEC. Conclusion.
 “1. Background: A. The Soya Production and Research 
Association, which we established in 1971, grew out of 
our desire: (1) To establish a project for the utilization of 
soybeans which were being introduced as a farm crop but for 
which no market seemed to be developing. (2) To develop 
some soybean-based food products which could be processed 
in large quantities and which would be readily accepted by 
the Indian people; and (3) To produce low-cost soybean-
based foods and yet be a viable company which could 
produce some surplus income for use in developmental and 
charitable projects.
 “B. SPRA is a partnership of the Methodist Church 
in India and the G.B. Pant University of Agriculture and 
Technology which is the Uttar Pradesh State Agricultural 
University... (D) SPRA has made it a point not to be 
dependent on government feeding programs.
 “II. There are three extrusion cookers at SPRA. These 
are a Wenger X-25 with the necessary parts to convert it 
to an X-900, a Brady Crop Cooker and a Wenger X-155... 
The X-900 and Brady Crop Cooker can process unground 
soyabeans and do not require water, steam or a drier to 
reduce moisture after processing. (B) Mysore Snack Foods 
Company of Bangalore has an X-25 and is producing 
product for government feeding programs. They attempted to 
produce TVP for the commercial market but withdrew after a 
few months.
 “IV. Types of products produced by SPRA on various 
machines: A. Commercial Products: 2777Textured Vegetable 
Protein, Corn-Defatted Soya Weaning Food, Rice-Defatted 
Soya Snack Food (fl avored with peanut oil and local spices). 
B. Feeding program products: Corn and ground soyabeans, 
Full-fat soya meal from whole ground soyabeans, Full-fat 
soya meal from whole unground soyabeans, Full-fat soya 
meal from whole dehulled soyabeans.
 “Our inability to put the full-fat soya fl our... on the 
market is due to our inability to fi nd suitable packaging.”
 “Advantages of each machine:
 “The X-900: high production per hour, lower cost of 
production, easier cleaning, more versatile, inactivation 
of trypsin inhibitor good (0.05 when measured as urease 
activity).
 “The Brady crop cooker: lower initial cost, easier to 
operate, less skill required for maintenance, inactivation 
of trypsin inhibitor good (0.10 when measured as urease 
activity).”
 “VII. Conclusions: At SPRA we feel that LEC’s can 
fulfi ll an important need in providing low-cost nutritious 
foods for both the commercial market and feeding programs 
in man Third World countries.” Address: Soya Production 

and Research Assoc., Bareilly, India.

1331. Sakaguchi, Kinichiro. 1979. Shôyu no ruutsu o saguru 
[Searching for the roots of shoyu]. Sekai (The World) No. 
398. p. 252-66. Jan. [Jap; eng+]
• Summary: A fascinating enquiry into the early history 
of fermented soyfoods by one of Japan’s most eminent 
microbiology professors. For details, see The Book of Miso, 
and History of Soybeans and Soyfoods, both by Shurtleff and 
Aoyagi.
 Yokotsuka (1986, p. 325) cites this as Sakaguchi. 1981. 
“Searching for the route of shoyu.” SEKAI 398:252-266. 
This magazine is published by Iwanami Shoten in Tokyo.
 “The Chou-li states that this jiang was made by mixing 
the meat of animals, birds, and fi sh with millet koji and salt, 
then pickling it in wine in a crock for a hundred days. It is 
quite remarkable that even at this early date the Chinese were 
consciously using the enzymes produced by the koji molds 
(whose airborne spores fell on the substrate naturally, rather 
than by deliberate inoculation), to make fermented foods 
such as jiang and fermented grain-based alcoholic beverages. 
It is also clear from the context that jiang was regarded as a 
highly prestigious food and a delicacy.”
 “Today’s shoyu traces its ancestry back through early 
shoyu, then through the four fermented soyfoods tamari-
shoyu, tamari miso, Hatcho miso, and savory fermented 
black soybeans (Hamanatto), and ultimately back to 
Chinese fermented black soybeans (chi). Miso, he asserts, 
traces its ancestry back through early Japanese misos and 
hishio to jiang. In the shoyu lineage, the koji is always 
made with either soybeans alone or a mixture of soybeans 
and cracked or ground wheat, whereas in the miso lineage 
the koji is usually (except for soybean misos) made from 
grain. Sakaguchi believes that the fundamental biochemical 
consequences of this difference in koji substrates are of much 
greater importance than the more superfi cial differences of 
consistency or form that have led researchers up until now 
to group solid or semisolid fermented soyfoods in the miso 
lineage and liquid products in the shoyu lineage. Thus it is 
not obvious that liquid shoyu stems from mushy jiang. In 
shoyu, the Aspergillus oryzae molds grow directly on the 
soybeans (and wheat) during the koji fermentation and their 
enzymes begin to digest the koji substrates, then continue to 
digest the soybeans (and wheat) during the subsequent brine 
fermentation. This in vivo and in vitro extended hydrolysis 
leads to the formation of complex metabolic compounds, a 
higher degree of protein hydrolysis and liquefaction, and the 
production of a richer and stronger fl avor in shoyu than in 
miso. Sakaguchi argues that miso has a 3,000 year history 
dating from the development of jiang during the Chou 
dynasty in China, whereas shoyu has a 2,000-year history 
dating from the development of fermented black soybeans 
(shih) during the Han dynasty.
 “It is important to note here that the ancient Chinese 
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language seems to indicate that soy sauce derives from 
jiang and not from shih, as evidenced by the Chinese word 
for soy sauce, jiangyou, meaning ‘the liquid extracted from 
jiang.’ Moreover, most Chinese jiang and fermented black 
soybeans have both always been made with a soy-based koji. 
Sakaguchi’s analysis is helpful, but lacking on a few points. 
The jiang has not, as Sakaguchi argues, been made with a 
grain-based koji. Even in the earliest description of Chinese 
soybean jiang in the Ch’i-min yao-shu (described in detail in 
the Miso chapter) the koji is made primarily from soybeans. 
Thus while retaining the essence of Sakaguchi’s argument, 
we would suggest that it be modifi ed slightly to say that both 
shoyu and miso trace their ancestry back to both fermented 
black soybeans (shih, which existed prior to 206 BC) and to 
soybean jiang (which existed prior to AD 500).
 “Dr. Sakaguchi considers there to be three main reasons 
that shoyu and miso were not developed in the West: (1) very 
few Westerners ever learned how to make koji using molds; 
(2) they had virtually no soybeans until the 20th century; 
and (3) the basic fl avoring components of shoyu and miso, 
especially natural L-glutamic acid and inosinic acid, were 
traditionally unknown in the West.”
 “In 1944 Kinichiro Sakaguchi and Koichi Yamada 
discovered a new species of Aspergillus mold, which 
appeared widely in shoyu koji; they named it Aspergillus 
sojae.”
 Photos show: (1) Three ancient earthenware jars, from 
about the 1770s (Thunberg’s time), in which shoyu was 
pasteurized and shipped to Europe. Address: Professor of 
fermentation science, Tokyo Univ.

1332. Kudo, Shiro; Ishino, K.; Akaba, K. Assignors 
to Asahimatsu Koridofu K.K., Nagano, Japan. 1979. 
Preparation of a cheese food. U.S. Patent 4,144,358. March 
13. 1 p. Application fi led 7 Jan. 1977. [7 ref]
• Summary: Describes a fermented cheese made from 
ground whole soybeans and dairy cheese. The agitated 
mixture is fermented by the enzymatic action of 
microorganisms in the natural cheese. Address: Asahimatsu, 
Iida, Japan.

1333. Bau, H.M.; Debry, G. 1979. Germinated soybean 
protein products: Chemical and nutritional evaluation. J. of 
the American Oil Chemists’ Society 56(3):160-62. March. 
[18 ref]
• Summary: Contents: Abstract. Introduction. Material and 
methods: Preparation of protein products, chemical analyses, 
enzymatic analyses, amino acid analyses, rat bioassays. 
Results and discussion: Composition of protein fractions, 
phosphorus-vitamin changes during germination, amino acid 
composition, nutrition evaluation, rat bioassay.
 Germination reportedly reduced trypsin inhibitors 
by 30% and improved nutritional quality (PER) of some 
soybean protein products. Address: Univ. of Nancy, 40 rue 

Lionnois, 54000, Nancy, France.

1334. Gunther, R.C. 1979. Chemistry and characteristics of 
enzyme-modifi ed whipping proteins. J. of the American Oil 
Chemists’ Society 56(3):345-49. March. [5 ref]
• Summary: Contents: Abstract. Introduction. Manufacture. 
Properties. Chemistry.
 The shortage of egg albumin during World War II 
resulted in the fi rst development of an enzymatically 
hydrolyzed protein food ingredient for purposes of replacing 
an existing ingredient. Enzyme-modifi ed soy protein isolate, 
called “Soy Albumen,” whips faster and has a greater volume 
than egg albumen. Moreover, it does not exhibit the so-called 
“beat down,” which is characteristic of egg albumen.
 Early history: In 1939 Watts and Ulrich prepared an 
active whipping substance from solvent-extracted soy fl our. 
This stimulated interest in the subject. A severe shortage of 
egg albumin [egg white] was created by World War II; this 
gave further impetus to the development and production of 
new types of whipping proteins. Enzyme-modifi ed whipping 
proteins can be prepared by several methods and various 
materials as shown in Figure 3, a schematic drawing.
 Figures show: (1) Effect of papain concentration and 
temperature on soluble nitrogen. (2) Effect of reaction time 
and pH on soluble nitrogen. (3) Processing enzyme-modifi ed 
soy protein–soy isolate process (schematic drawing).
 A photo shows R.C. Gunther. Address: Gunther 
Products, A.E. Staley Mfg. Co., 701 West 6th St., Galesburg, 
Illinois.

1335. Mansvelt, J.W. 1979. Technical application of protein 
whipping agents in sugar confectionery. J. of the American 
Oil Chemists’ Society 56(3):350-52. March. [8 ref]
• Summary: Contents: Introduction. Surface active agents. 
Protein-based whipping agents. Expending mechanical 
energy. Equipment for aeration. Formulation. Application. 
Sugar confectionery. Flavor requirements. Conclusions. 
A photo shows Mansvelt. Address: Technical Consultant, 
Lenderink & Co. B.V. (member of the Naarden International 
Group), Westerkade 18-24, P.O. Box 126, Schiedam, 
Holland.

1336. Rackis, J.J.; Sessa, D.J.; Honig, D.H. 1979. Flavor 
problems of vegetable food proteins. J. of the American Oil 
Chemists’ Society 56(3):262-71. March. [78 ref]
• Summary: Contents: Abstract. Introduction. Recognition 
that a fl avor problem exists. Lipid-derived off-fl avors 
in legumes. Lipid oxidizing potential of legumes. Key 
fl avor compounds in legumes: Volatile fl avor constituents, 
nonvolatile fl avor compounds, nonlipid precursors of off-
fl avors in legumes. Objective analysis of fl avor. Processes to 
improve fl avor: Extraction of lipids, extraction of off-fl avors. 
Flavor of peanut protein products. Flavor aspects of cereal 
products. Discussion.
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 The development of off-fl avor in soy protein is primarily 
due to lipid oxidation of the unsaturated fatty acids in the 
soybean during processing and storage. Tables show: (1) 
Organoleptic evaluation of soy protein products (fl ours, 
concentrates, and isolates) (2) Flavor of full-fat soy fl our: 
Effect of steaming (0-40 minutes). (3) Beany and bitter fl avor 
thresholds of soybean products (fl our, concentrate, isolate; 
off-fl avors in concentrates and isolates can be detected when 
they comprise about 0.16 to 1.25% of the product). (4) Lipid 
oxidizing activity of various leguminosae. (5) Thiobarbituric 
acid (TBA) relative substances in peas and soybean products. 
(6) Formulation of thiobarbituric acid (TBA) relative 
substances formed during processing of soybeans into oil and 
meal.
 A photo shows Dr. Rackis. Address: Northern Regional 
Research Center, Peoria, Illinois.

1337. Satterlee, L.D.; Marshall, H.F.; Tennyson, J.M. 1979. 
Measuring protein quality. J. of the American Oil Chemists’ 
Society 56(3):103-09. March. [44 ref]
• Summary: Contents: Abstract. Introduction. Secondary 
assay methods: Rat assays, PER [protein effi ciency ratio], 
NPR [net protein ratio], NPU [net protein utilization], slope 
ratio assays, assays utilizing microorganisms, assays using 
proteolytic enzymes, assays utilizing the amino acid profi le. 
The T-PER [Tetrahymena estimated PER] and C-PER 
[computed PER] assays. Materials and methods: Food 
sample ingredients and additives tested, protein content, rat 
bioassay for PER, the C-PER assay, computation procedure, 
the T-PER assay, calculation of T-PER. Discussion of the 
C-PER and T-PER assays. A photo shows one of the authors. 
Address: Food Protein Research Group, Univ. of Nebraska.

1338. Rackis, J.J. 1979. Re: Cooking time required to 
inactivate trypsin inhibitors when making tofu. Letter to 
William Shurtleff at New-Age Foods Study Center, April 24. 
2 p. Typed, with signature on letterhead. [1 ref]
• Summary: “The rate of destruction of TI is dependent upon 
time, temperature, pressure, and initial moisture levels prior 
to heat treatment. Particle size is also an important factor... 
It would be generally true that once the temperature of a 
slurry of soybeans reached 100ºC, at least 80% of the TI 
activity would most likely be destroyed. However, in order 
to provide a safety margin because of the factors cited above, 
recommendations call for a longer cook. In thin fl akes, 90% 
of the TI activity can be inactivated in only 20 minutes of 
cooking.”
 “Soybean meal is toasted prior to feeding cattle in order 
to destroy urease activity. This is necessary because urea 
is often added to cattle rations and low urease activity is 
required to prevent conversion of urea into ammonia. Rapid 
release of ammonia from urea can cause toxicity in cattle.” 
Address: Research Chemist, Oilseed Crops Lab., NRRC, 
1815 N. University St., Peoria, Illinois 61604.

1339. Borhan, M.; Snyder, H.E. 1979. Lipoxygenase 
destruction in whole soybeans by combinations of heating 
and soaking in ethanol. J. of Food Science 44(2):586-90. 
March/April. [17 ref]
• Summary: “We treated whole soybeans with heat and 
ethanol (in aqueous suspensions) so that lipoxygenase 
activity was destroyed and nitrogen solubility index 
(NSI) was maximal. As pH increased from 6.8 to 8, the 
susceptibility of lipoxygenase to heat is greatly increased, 
either with or without ethanol exposure, but the pH change 
had little effect on NSI. Increasing the ionic strength did 
not enhance lipoxygenase destruction. Useful ranges of the 
variables are 15-45% ethanol, 40-60ºC, and 2-6 hr exposure. 
The proper combinations of these conditions are suffi cient 
to destroy lipoxygenase and maintain NSI at 50-60, but only 
50% of soybean trypsin inhibitor is destroyed.” Address: 
Dep. of Food Technology, Iowa State Univ., Ames.

1340. Gardner, H.W. 1979. Lipid hydroperoxide reactivity 
with proteins and amino acids: A review. J. of Agricultural 
and Food Chemistry 27(2):220-229. March/April. [127* ref]
• Summary: “Lipoxygenase is responsible for the production 
of lipid hydroperoxides in inadequately processed foods. The 
hydroperoxides as well as their products of decomposition 
are potentially reactive substances that can cause 
deterioration of food proteins or amino acids.”
 It is quite remarkable that living tissue is relatively 
immune to lipid peroxidation although all the necessary 
ingredients are present, i.e., polyunsaturated lipids, oxygen, 
and catalysts. Address: Northern Regional Research Center, 
Federal Research, Science and Education Administration, 
USDA, Peoria, Illinois 61604.

1341. Leviton, Richard. 1979. Itinerary and notes from 
trip to the Midwest in March-April to study soyfoods and 
soybeans. Colrain, Massachusetts. 65 p. April. Unpublished 
manuscript. 28 cm.
• Summary: Contents (places and people visited): The Soy 
Plant, Ann Arbor, Michigan: Their soy deli, deli items on 
sale and prices, talk with Steve Fiering. Wonder Life Corp. 
of America, Des Moines, Iowa: Founded 1957, bio-humic 
method like organic farming. Two bio-humic farmers: Owen 
Langlie in Mankato, Minnesota (p. 10); Cyril Vernon in 
Iowa. Midwest Soya International, Cedar Falls, Iowa: Talk 
with Wes Randall, Altoona processing plant, variety chart 
on wall with 1979 yields and 4-year average yield (Corsoy, 
Amsoy, Marion, Beeson, Private SS, Agripro 25, Wayne). 
George Strayer of Agricultural Exports, Hudson, Iowa (p. 
15). Iowa State University, Ames, Iowa: Walt Fehr and the 
public soybean breeding program, breeding soybeans low in 
lipoxygenase and linolenic acid, Dr. Harry Snyder and work 
on lipoxygenase and antinutritional factors. Robert Fischer, 
Soypro, Cedar Falls, Iowa (p. 25). Professional Farmers in 
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Cedar Falls, Iowa. American Soybean Assoc., St. Louis, 
Missouri (p. 29). Pfi zer Genetics, St. Louis, Missouri (p. 
30). Several organic farmers in Arcola, and Oblong, Illinois. 
Les Karplus. ADM, Decatur, Illinois. A.E. Staley Mfg. Co., 
Decatur, Illinois. INTSOY program at the University of 
Illinois: John Santas, Wm. Thompson, Robert Howell, Joe 
Jackobs, Bill Judy, L.S. Wei, John Erdman, R.L. Bernard, 
Ted Hymowitz, Dr. Hadley. American Oil Chemists’ 
Society, Champaign, Illinois (p. 55). National Soybean Crop 
Improvement Council (NSCIC), Urbana, Illinois: Robert 
Judd. Northern Regional Research Center, Peoria, Illinois: 
Walter Wolf, Joe Rackis. Golden Key Farm: Frank Pilotte. 
Joe Rakosky, food industry consultant. Fearn Soya Foods. 
Address: 100 Heath Rd., Colrain, Massachusetts 01340. 
Phone: 413-624-5591.

1342. Moll, Christiane; Biermann, Ursula; Grosch, Werner. 
1979. Occurrence and formation of bitter-tasting trihydroxy 
fatty acids in soybeans. J. of Agricultural and Food 
Chemistry 27(2):239-243. March/April. [21 ref]
• Summary: Sessa and co-workers (1974, 1976) localized the 
bitter taste in one lysolecithin and two lecithin fractions. The 
authors found that autoxidized soy lecithins are extremely 
bitter with thresholds in the range of 0.006%. Address: 
Deutsche Forschungsanstalt fuer Lebensmittelchemie, 8046 
Garching, West Germany.

1343. Pattee, Harold E. 1979. Symposium on lipoxygenase: 
It’s biochemistry, products, and role in plant and animal 
chemistry. J. of Agricultural and Food Chemistry 27(2):215. 
March/April.
• Summary: “The rapid expansion of lipoxygenase research 
has spread the boundaries of investigation beyond that of the 
plant kingdom, to which it was once thought limited.”
 Not only is the research literature expanding so fast as 
to be challenging, but there are also a growing number of 
meetings at which new lipoxygenase research is presented.
 “One of the aims of this symposium was to attempt 
to bring researchers from both the plant and animal 
lipoxygenase-related areas together.” Address: Mid-Atlantic, 
Southern Region Agricultural Research and Education 
Administration, USDA, North Carolina State Univ., Raleigh, 
North Carolina 27650.

1344. Sessa, David J. 1979. Biochemical aspects of lipid-
derived fl avors in legumes. J. of Agricultural and Food 
Chemistry 27(2):234-239. March/April. [93* ref]
• Summary: “Lipoxygenase-mediated conversion of 
polyunsaturated fatty acids to aldehydes and alcohols is 
a major contributor to the off-fl avors in legume protein 
products. Numerous volatile compounds produced by action 
of either purifi ed pea or soybean lipoxygenases on linoleic 
acid and linolenic acids include 2-n-pentylfuran and 3-cis-
hexenal, both of which reportedly contribute to the green-

beany fl avor of soybeans. Higher alka-2,4-dienals, described 
as tasting oxidized, cardboardlike, oily, and painty, have also 
been generated by enzymic oxidations.” Address: Northern 
Regional Research Center, Agricultural Research and 
Education Administration, USDA, Peoria, Illinois 61604.

1345. Gori, Gio Batta. 1979. Dietary and nutritional 
implications in the multifactorial etiology of certain 
prevalent human cancers. Cancer 43(5 Suppl.):2151-61. 
May. [100 ref]
• Summary: “It has been estimated that 80-90% of the 
cancer rate in the U.S. can be attributed to environmental 
factors. For the last 20 years the role of smoking has been 
recognized by the scientifi c community. However, it is only 
recently that the role of diet, i.e., food and beverages in 
carcinogenesis has begun to be recognized. It is likely that 
diet is more important than smoking in cancer causation. 
Both human and animal studies support this assumption. The 
study of special populations in the U.S. such as the Mormons 
and the Seventh Day Adventists also point to the potential of 
reducing U.S. cancer rates and individual risk factors through 
the modifi cation of dietary habits.”
 Contents: Introduction. Epidemiologic studies: 
Migrant studies, special populations, worldwide high/
low correlations, U.S. trends. Animal studies. Theories on 
the role of diet and nutrition in the causation of cancer: 
Bile acids, protease inhibitors, antioxidant defi ciency, 
fi ber, hormone production, excess nutrient and caloric 
consumption, defi cient nutrient consumption, carcinogenic 
absorption, food-born carcinogens, dietary inducers of the 
mixed-function oxidase system, dietary guidelines. Address: 
Deputy Director, Div. of Cancer Cause and Prevention, 
National Cancer Inst., Bethesda, Maryland 20014.

1346. Chico-San, Inc. 1979. The Yinnies brand Rice Syrup 
cookbook. P.O. Box 1004, Chico, CA 95927. 19 p. June.
• Summary: Contents: Introduction. What is Yinnies 
brand rice syrup? How Yinnies brand rice syrup is made. 
Comparison with refi ned sugar. Contains recipes and shows 
labels for Yinnies Rice Syrup in jar, Taffy and Caramel.
 “Yinnies brand Rice Syrup “is made from a few simple 
ingredients: rice, water, malted barley, and enzymes from 
malted grains. That’s all!” It “is a pure, natural sweetener” 
with a “mild, delicate fl avor. It can be used to replace honey, 
sugar, or other sweeteners that you may now be using.”
 “The process that Chico-San uses to make Yinnies brand 
Rice Syrup involves the conversion of the natural starches in 
the rice into complex sugars. The secret to the process is to 
cook the rice at a low temperature, for a long time, allowing 
the enzymes from the malted grains to create a fermentation. 
This fermentation occurs in a liquid mash.
 “After the mash as fermented for the optimum length 
of time, the process of fermentation is halted. The liquid is 
then squeezed from the mash. This liquid is then vacuum 
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cooked at a low temperature to bring the syrup to the right 
consistency (80 brix).” “The enzymes Chico-San uses in this 
process are related to those used by the Japanese in making 
miso and soy sauce. They are made from the same family, 
Aspergillus oryzae.”
 Note: Yinnies are made using rice koji; they are an 
example of glucose syrup production by enzyme hydrolysis 
of starch [in this case, from rice].
 Note: First printing, 5,000 copies. 20,000 copies of this 
cookbook had been published by Dec. 1981. Address: Chico, 
California.

1347. Shurtleff, William; Aoyagi, Akiko. 1979. The book of 
tempeh: A super soyfood from Indonesia. New York, NY: 
Harper & Row. 160 p. Illust. by Akiko Aoyagi Shurtleff. 
Index. July. 28 cm. [24 ref]
• Summary:  Contents: Acknowledgments. What is 
tempeh? Preface. 1. Soybeans–Protein source of the future: 
Introduction, the causes of hunger and starvation–two 
analyses (The Twenty-Ninth Day, by Lester Brown–
population, affl uence; Food First: Beyond the Myth of 
Scarcity, by Lappé and Collins–population, narrow focus on 
increasing food productivity, international food exploitation, 
land monopolization and misuse, cash crop system of export 
agriculture). Ten reasons soy will be the protein source of the 
future: 1. Optimum land utilization. 2. Lowest cost protein. 
3. High nutritional value. 4. Time tested. 5. Remarkably 
versatile. 6. Appropriate technology. 7. New dairylike 
products. 8. Hardy and adaptive. 9. Free nitrogen fertilizer. 
10. Energy and resource effi cient. “All of these ten factors 
work together synergistically, reinforcing one another, to 
give added weight to the prediction that soybeans will be 
a key protein source for the future on plant earth.” Present 
patterns of soy protein utilization. New developments. An 
idea whose time has come.
 2. Tempeh as a food. 3. Getting started (incl. basic 
preparatory techniques and 18 recipes, incl. a recipe for 
sweet Indonesian soy sauce {kechap manis}). Favorite 
tempeh recipes (13 Western favorites, 6 non-fried favorites, 
and 12 Indonesian favorites; also Suggestions for serving 
tempeh throughout the day). 4. Western-style and Oriental 
tempeh recipes (68 recipes). 5. Indonesian tempeh recipes 
(70 recipes). 6. Making tempeh at home or in a community. 
7. Making tempeh starter. 8. The Indonesian tempeh shop. 
Map of Southeast Asia, including Indonesia. Map of Java, 
Madura, and Bali (p. 144). Appendix A: A brief history 
of tempeh East and West. Appendix B: Tempeh shops in 
the West. Weights, Measures, and Equivalents. Glossary. 
Bibliography. About the authors. About the New-Age Foods 
Study Center.
 This book contains the fi rst sizeable collection of 
American-style and Indonesian tempeh recipes (130 in all), 
the fi rst illustrated descriptions of making tempeh, tempeh 
starter, and onchom on various scales in Indonesian tempeh 

shops, the fi rst history of tempeh, detailed discussion of 
tempeh in Indonesian culture and of the many varieties 
of Indonesian tempeh, and the fi rst recommendations for 
commercial names for the more than 30 types of tempeh that 
could easily be made in the West. It also contains chapters 
and reviews of the literature on tempeh nutrition and the 
microbiology and biochemistry of tempeh fermentation, plus 
the largest bibliography on tempeh to date (including many 
new Indonesian references), an annotated listing of 61 people 
and organizations around the world connected with tempeh, 
and the fi rst list of tempeh companies in the West.
 Page 26 states: “Modern soy-protein products, such 
as textured soy proteins, are increasingly available at 
supermarkets, often in forms that simulate the fi brous, chewy 
texture of meat.”
 Note 1. This is the earliest known book in any language 
worldwide devoted entirely to tempeh. Note 2. This is the 
earliest English-language document seen (Aug. 2011) that 
contains the term “modern soy protein products;” Shurtleff 
would soon start to use it to refer to defatted soy fl our or 
grits, soy protein concentrates, soy protein isolates, and 
textured soy protein products.
 Illustrations (line drawings; unnumbered, not including 
“spots”). Indonesian dancer in sarong and crown. Balinese 
lion mask dancer. Two Indonesian women dancing. Cuts 
of fresh tempeh on a woven bamboo tray. Woman in a 
traditional Indonesian kitchen cooking tempeh. Terraced 
rice patties in Java. Woman selling tempeh in Bali market. 
Masked Indonesian fi gure. Soybeans in the pod. A hand 
holding dry soybeans over a sack of such soybeans. Three 
women selling beans and grains in a Javanese market. Two 
men selling tempeh in a Javanese market. Balinese mask. 
Indonesian mortar and pestle. Traditional oil skimmer for 
deep frying. A wok. Tamarind paste and pods. Soy sprouts. 
Pieces of tempeh on a bamboo tray Gado-gado. Laos root 
& chilies. Palm sugar. Chilies. Indonesian woman carrying 
fruits in a bowl on her head. Salam leaf. Botok tempeh. 
Peté beans. Winged and masked Balinese fi gure. Indonesian 
spices. Soybean (enlarged). Cartoon of a fuzzy little critter 
driving his tiny tractor over a cake of tempeh, inoculating it 
with a secret enzyme (The Farm, Summertown, Tennessee). 
Placing tempeh into a homemade Styrofoam incubator. Cross 
section of good tempeh and bad. Winged beans. Close-up of 
outside of a homemade tempeh incubator. Dry soybeans in 
pods on plant. Woman in the USA making tempeh. A deep 
woven bamboo basket for treading soaked soybeans. Ten 
steps in the process for making traditional soy tempeh in a 
small shop (GIZI, Bogor). Twenty steps in the process for 
making and delivering traditional soy tempeh in a large shop 
(Oeben, Bandung). Two views of a modern dehuller and 
dehuller-separator. Five steps showing making tempeh in 
plastic bags. Three steps showing making tempeh in banana-
leaf wrappers. Fourteen steps in the process for making and 
delivering Malang tempeh.
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 Map of Southeast Asia. Map of Java, Madura, and 
Bali (incl. West, Central and East Java). Indonesian stilt 
house (house on stilts, famous among the Dayak in Borneo, 
the Minangkabu and Batak of Sumatra, and the Toraja of 
Sulawesi). Woman selling leaf-wrapped tempeh in a Balinese 
market (color, back cover).
 Numbered fi gures (line drawings unless otherwise 
stated. The number before the decimal refers to the chapter 
number). 1.1 Table: The changing pattern of world grain 
trade (exporters and importers). 1.2 Graph: Projected 
population densities in various regions of the world. 1.3 
Bar chart: Per capita protein consumption in rich and poor 
countries. 1.4 Bar chart: Per acre yields of usable protein 
from various food sources (pounds per acre). 1.5 Graph: 
Word soybean production (1965-1977). 1.6 Bar chart: 
Protein consumed vs. protein returned from milk, eggs, 
chicken, pork, beef. 1.7. Where the world’s money goes 
(yearly global and U.S.).
 2.1 Table: Percentage of protein in various foods. 2.2 
Table: Composition of nutrients in 100 grams of tempeh 
of different types. 2.3 Table: Protein quality (NPU) of 
various foods. 2.4 Table: Amino acid composition of tempeh 
compared with the FAO/WHO reference pattern. 2.5 Bar 
cart: Limiting amino acids in rice and tempeh. 2.6 Table: 
Combining foods to increase protein. 2.7 Bar chart: Grams 
of dietary fi ber in 100 grams of various foods. 2.8 Table: 
Fatty acids in soy tempeh. 2.9 Table: Vitamins and minerals 
in soy tempeh. 2.0 Table: Price of one day’s supply of usable 
protein from various foods.
 3.1 Bar chart: Comparison of nutrients in brown and 
white rice. 3.2 Shoyu (natural soy sauce) in four wooden 
keg, can, bottle, and small dispenser. 3.3 Grating a coconut. 
3.4 Mortar & pestle (two types). 3.5 Cross section of a 
coconut in the husk. 3.6 Making coconut milk (7 steps). 3.7 
Ladies in a Javanese market selling chilies (in mounds). 4.1 
Deep-frying tempeh, with all utensils shown. 4.2 Shallow-
frying tempeh. 4.3 Seasoned crisp tempeh with dip. 4.4 
Tempeh shish kebab. 4.5 Coriander & garlic crisp tempeh. 
4.6 Tempeh fondue. 4.7 Making tempeh-fi lled pot-stickers 
or gyoza. 4.8 Tempeh pita bread sandwich. 4.9 Tempeh 
burger. 4.10 Tortilla with tempeh & guacamole. 4.11 Tempeh 
guacamole. 4.12 Tomatoes stuffed with tempeh.
 5.1 Woman in an Indonesian village kitchen. 5.2 Woman 
grinding spices with a mortar. 5.3 Table: Indonesia’s 7 most 
popular tempeh recipes, in descending order of popularity: 
Tempeh goreng, tempeh bachem, keripik tempeh, sayur 
lodeh, sambal goreng tempeh, terik tempeh, sambal goreng 
kering tempeh. Recipes for each are given. 5.4 Selling 
traditional banana-leaf wrapped tempeh in Yogyakarta, Java. 
5.5 Deep-frying tempeh keripik in batter. 5.6 Deep-frying 
tempeh keripik in Javanese market. 5.7 Botok tempeh #1. 
5.8 Botok tempeh #2. 5.9 Gadon tempeh. 5.10. Folding leaf 
wrappers for gadon tempeh. 5.11 Rolling leaf wrappers for 
pepes tempeh. 5.12. Pepes tempeh on broiler and packets 

ready to serve. 5.13 Folding leaf wrappers for Balinese 
pepesan. 5.15. Saté tempeh on broiler. 5.15 Saté vendor 
in Java. 5.16. Saté manis tempeh. 5.17 Tempeh sambal 
accompaniment for rice.
 6.1 Flowchart for homemade soy tempeh. 6.2 Tempeh 
incubator (home-made). 6.3 Good soy tempeh (diagonally 
sliced). 6.4 Four types of homemade tempeh. 6.5 Wooden 
tempeh incubation tray designs. 6.6 Community tempeh 
incubator. 6.7 Graph: Tempeh incubation time versus 
temperature for soy tempeh (shows slow, moderate, and 
quick combinations).
 7.1 Graph: Loss of tempeh starter potency when stored 
at various temperatures and humidities. 7.2 Sporulated 
tempeh for starter in bread pan. 7.3 Dry-strainer spore 
extraction. 7.4 Sporulated rice, pressure cooker, and Mason 
jar method of making tempeh starter. 7.5 Picking leaves from 
a hibiscus tree for tempeh starter. 7.6 Arranging inoculated 
soybeans on hibiscus leaves. 7.7 Covering hibiscus leaf 
sandwiches in trays. 7.8 Hibiscus leaves for tempeh starter 
ready to use. 7.9 Hibiscus inoculum leaves on round tray. 
7.10 Drying inoculum leaves in sun on roof. 7.11 Tying 
inoculum leaves under rafters to dry.
 8.1 Flowchart for basic Indonesian soy tempeh method. 
8.2. A small Indonesian tempeh shop (fl oor plan). 8.3 Floor 
plan of the large Oeben tempeh shop in Bandung, Java. 8.4 
Flowchart for Malang tempeh.
 A color photo shows a high-quality cake of tempeh 
sliced on a plate. Address: New-Age Foods Study Center, 
P.O. Box 234, Lafayette, California 94549.

1348. Deeslie, W. David; Cheryan, Munir. 1979. Enzyme-
modifi ed proteins: A new generation of functional food 
ingredients. Illinois Research (Illinois Agric. Exp. Station, 
Urbana) 21(3):10-11. Summer.
• Summary: “The food industry is constantly searching for 
new and better food ingredients to use in making palatable, 
safe, and nutritious products. Particular attention is being 
paid to developing modifi ed proteins for foods such as meat 
extenders, sauces, gravies, and whipped toppings. After 
the nutritional value and safety of protein ingredients are 
established, the functional properties responsible for making 
a food palatable and appetizing become paramount.
 “During the past decade utilization of plant proteins, 
especially from soybeans, has increased tremendously, 
primarily for nutritional and economic reasons. In many 
cases, however, the texture or fl avor needs to be altered for 
certain uses. Functionally modifi ed proteins, collectively 
known as hydrolyzed proteins or hydrolyzates, have been 
introduced quite recently to meet this need.
 “The usual raw materials for manufacturing 
hydrolyzates are meat, fi sh, blood, dairy products, grains, 
alfalfa and other leaves, and oilseeds such as soybeans, 
peanuts, and cottonseed. Either chemical (acid or alkali) or 
enzymatic methods can be used to produce hydrolyzates. 
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In acid hydrolysis, strong acids at high temperatures break 
the chemical bonds of the protein. Uncomplicated but 
relatively harsh, this treatment can result in some loss of 
essential amino acids and in undesirable side-reactions with 
nonprotein components of the reaction mixture. Alkaline 
hydrolysis also requires fairly extreme conditions for 
producing the reaction. Consequently there is always the 
danger that lysinoalanine, a potentially toxic by-product, 
may form. In addition, the large amount of residual acid or 
alkali in the hydrolyzate limits its use in most food products.
 “Enzyme hydrolysis: Enzyme hydrolysis is an attractive 
alternative to chemical treatment because the process is mild. 
Moreover, the inherent specifi city of various proteolytic 
enzymes should enable us to control the nature and extent of 
hydrolysis and thus the functional properties of the product.
 “Two major problems associated with this method have 
so far limited its general use. First, the cost of enzymes 
in conventional, batch-type hydrolytic systems can be 
prohibitive. The protein source and the enzyme are typically 
mixed in suspension at the optimum temperature and pH 
for a few hours. When the desired degree of hydrolysis is 
obtained, the enzyme is inactivated either by changing the 
pH, increasing the temperature, or both. Hence the enzyme 
can be used only once. The heat treatment also adds to the 
cost of this method.
 “Second, the extent of the reaction must be carefully 
controlled. The few studies published to date indicate that if 
hydrolysis goes on too long or is uncontrolled, off-fl avors or 
bitterness may develop.
 “The bitterness, which arises from the production of 
small peptides, seems to be especially pronounced if peptides 
with a molecular weight of less than 6,000 are produced. 
However, our research indicates that this condition depends 
to some extent on the protein and on the specifi city of the 
enzyme. Milk and soy proteins in particular often develop an 
intensely bitter fl avor when hydrolyzed.
 “Many of the unwanted effects can be overcome 
by using enzyme immobilization and ultrafi ltration, two 
technologies that are developing rapidly. In the fi rst of these 
processes, the enzyme is immobilized, either by chemical 
procedures or physical adsorption, when attached to a solid 
support such as silica, alumina, or iron oxide. The reaction 
mixture is then allowed to fl ow through a column containing 
the immobilized enzyme. The extent of hydrolysis is 
controlled essentially by the fl ow rate or length of time in 
the reactor. A major drawback is that immobilization causes 
a large drop in enzyme activity. The procedure is also fairly 
expensive. Ultrafi ltration, an alternative to immobilization, 
is being investigated at present in the Department of 
Food Science under a grant from the Illinois Soybean 
Program Operating Board. This process uses ultrafi ltration 
membranes, which are essentially fi lters with very fi ne pores 
that retain macromolecules but permit passage of small 
molecules. The basic concept is illustrated in Figure 1.

 “Enzyme-membrane reactors have been demonstrated 
by other researchers for hydrolysis of starch, and alfalfa, 
cottonseed, and fi sh proteins. In these early studies, however, 
several problems were encountered, for example, poor 
engineering design of the units and a fairly rapid drop in 
reactor output from the accumulation of unhydrolyzed 
material on the membrane. Our approach was to design 
and perfect the ultrafi ltration unit and the reaction vessel 
separately, then to merge the two parts of the system, and 
fi nally to optimize the entire system.
 “In the operation we developed, a continuous stirred-
tank reactor is connected to a hollow fi ber ultra-fi ltration unit 
in a closed-loop system. Enzyme and protein are allowed 
to react in the vessel until the desired degree of hydrolysis 
is obtained. At this point the reaction mixture–consisting 
of enzyme, unreacted and partly hydrolyzed protein, and 
hydrolyzate–is pumped under pressure past the ultrafi ltration 
membrane.
 “The hydrolyzate molecules, being smaller than the 
pores of the membrane, pass through and are removed as 
product. The enzyme and those partly or unhydrolyzed 
protein molecules too large to go through the membrane 
are returned to the vessel for further reaction. By 
careful selection of operating parameters and membrane 
characteristics, a continuous steady-state operation can 
be achieved. Since the enzyme is still in its soluble form, 
diffusional resistances are much less and enzyme activity is 
much higher than in immobilized systems.
 “Advantages of membrane reactor” This type of 
operation has several advantages. The enzyme stays within 
the system and hence can be recycled and used a number of 
times, thus vastly improving the productivity of the system 
and the effi ciency of enzyme utilization. Unlike the batch 
process, the continuous process can operate for an extended 
time and is relatively easy to maintain.
 “Most important, in ultrafi ltration fairly close control 
of molecular size is possible. With the hollow fi ber unit 
having a molecular weight cut-off of 10,000, the product 
averaged 92 percent protein (N x 6.25) and 7 percent ash, 
compared with 93 percent protein and 4.5 percent ash 
for the unhydrolyzed protein isolate used as feed in the 
reactor. The product’s molecular size, determined by gel 
permeation chromatography, indicated that there were three 
major peptide fractions in the product. The largest one 
corresponded to 2,500 molecular weight and the others to 
900 and 180.
 “The molecular weight or size of the product appears 
to be controlled essentially by the membrane’s pore size, 
while the percent hydrolysis or yields are controlled by the 
amount and activity of the enzyme, reaction volume, fl ow 
rate, and substrate concentration in the feed. (Yield is defi ned 
as product output rate divided by feed input rate.) With our 
enzyme-membrane system we have obtained yields in excess 
of 90 percent, compared with 65 percent in conventional 
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batch hydrolysis systems.
 “Functional properties: Solubility is the most important 
functional property of a protein, which generally has to 
be in solution to exert its other desirable properties. Many 
commercial protein isolates are not too suitable for food 
product formulation, primarily because of poor solubility. 
The hydrolyzate, on the other hand, is completely dispersible 
over the entire pH range, and so can be used to fortify acidic 
foods or beverages. Other properties of interest include 
emulsifi cation, whipping, foaming, and water binding. 
Researchers in the fi eld commonly believe that functional 
properties are governed to a large extent by molecular 
size. The ultrafi ltration method of producing hydrolyzates 
now affords the opportunity to study such effects. The use 
of membranes with different pore sizes should produce 
hydrolyzates of correspondingly different molecular sizes, 
each of which probably has a unique set of functional 
properties.
 “Protein hydrolyzates are important in formulating 
special diets to treat people who are allergic to proteins or are 
unable to properly digest and absorb protein from a normal 
diet. In such cases predigested, protein-based products 
are relied upon, but they are expensive when produced by 
conventional means.
 “Whether made by a chemical or an enzymatic process, 
protein hydrolyzates are generally recognized as safe. 
However, people who consume large amounts of acid-
hydrolyzed protein should do so with caution because 
of the excess salt levels in these products. In the future, 
ultrafi ltration reactors may prove to be a practical method 
for producing safe yet relatively inexpensive protein 
ingredients.” Address: 1. Graduate Research Asst.; 2. Asst. 
Prof. Both: Dep. of Food Science, Univ. of Illinois, Urbana.

1349. Frazier, P.J.; Brimblecombe, F.A.; Daniels, N.W.R.; 
Russell Eggitt, P.W. 1979. Besseres Brot aus schwaecherem 
Weizen–rheologische Ueberlegungen [Better bread from 
low-protein wheat–rheological refl ections]. Getreide, Mehl 
und Brot 33(10):268-71. Oct. [5 ref. Ger]
• Summary: Adding soy fl our to wheat fl our with a 
low gluten content increases its strength in baking. The 
lipoxygenase in enzyme-active soy fl our also has a bleaching 
effect. Address: Spillers Ltd., Research & Technology 
Centre, Station Road, Cambridge, CB1 2JN, England.

1350. Kluding, Richard; Leonard, Thom. 1979. Ohio Miso 
Company, Inc (Leafl et). Monroeville, Ohio. 1 p. Single 
sided. 28 cm.
• Summary: This untitled leafl et, printed with brown ink on 
beige paper, begins: “Thank you for your inquiry about the 
Ohio Miso Company. We are glad to have this opportunity to 
tell you about ourselves and our miso. Our shop is small, the 
equipment simple, the process traditional and labor intensive. 
Because we choose to be a relatively small shop, we are 

able to make miso as craftsmen, continuing a tradition of 
centuries, always mindful that we do not, in fact, make miso, 
but merely do our best to provide the ideal conditions for the 
miso to mature and ripen.”
 “We leave our miso in its unpureed state, giving it a 
traditional whole koji texture. It is not pasteurized, or heat-
treated to increase its shelf life; neither are any preservatives 
used. It is a live food containing myriad yeasts, enzymes, and 
bacteria.
 “We offer the following varieties: Mellow Brown Rice 
Miso, Mellow Barley Miso, 8 Month Barley Miso.
 “Beginning in the spring of 1980 we will have: 1 Year 
Barley Miso, 1 Year Brown Rice Miso.”
 At the bottom is the company name, address, and logo, 
a handsome illustration of a wooden miso vat with stones 
on top. Address: Route 2, Monroeville, Ohio 44827. Phone: 
419/668-9512.

1351. Spaapen, Leopold Jacobus Maria. 1979. Spectroscopic 
and mechanistic studies on soybean and pea lipoxygenases. 
Culemborg, Netherlands: Drukkerij Princo BV. 79 p. PhD 
thesis from Rijksuniversiteit te Utrecht. [191 ref. Eng; dut]
• Summary: “Lipoxygenase is a mononuclear non-
heme iron dioxygenase, which catalyzes the conversion 
of polyunsaturated fatty acids containing a 1,4-cis,cis-
pentadiene system into conjugated hydroperoxy fatty acids. 
Under optimum conditions, with regard to pH, temperature, 
and concentration of the substrate fatty acid predominantly 
optically active hydroperoxides are formed... The richest 
sources of lipoxygenase are the seeds of leguminosae, e.g. 
soybeans and peas.” Address: Netherlands.

1352. Rodale, Robert. 1979. The amazing three-way bean: 
With the editor. Organic Gardening. Nov. p. 28-35.
• Summary: Some people see soybeans as just another 
bean. Soycrafters see in soybeans the potential for a natural, 
healthful and even profi table new way of life. And one doctor 
even sees in soybeans a possible way of controlling cancer.
 After discussing tofu and tempeh, and why one might 
want to become a soycrafter, Rodale continues: “What may 
really cause soycraft to boom, though, is new information 
that the eating of soy foods may give people a potent weapon 
in the control of cancer. Walter Troll, Ph.D., a researcher at 
New York University Medical Center, is about to publish 
details of experiments which show that experimental animals 
fed soybeans were able to resist the effects of chemical 
carcinogens (cancer-causing substances). It is already known 
that women living in countries where soybeans and other 
seeds are important sources of protein have less breast 
cancer. Now there is laboratory evidence showing why. 
Substances called protease inhibitors [or trypsin inhibitors] 
are the key.”
 “If you are interested in tofu or tempeh-making as a 
business, you may want to check out Soycraft magazine. The 
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address is 158 Main Street #3, Greenfi eld, Massachusetts 
01301. A one-year subscription–four issues–is $15.” Photos 
show: (1) Robert Rodale. (2) Tofu being made at the New 
England Soy Dairy.

1353. Abernethy, John D. 1979. Sodium and potassium in 
high blood pressure. Food Technology 32(12):57-59. Dec. 
[31 ref]
• Summary: “Man evolved in a low-salt environment. 
Recent studies on the teeth of early hominids suggest that 
they were in fact fruit eaters (Rensberger 1979). Home 
erectus, the precursor of Homo sapiens, does appear to have 
become a meat eater, but analysis of coprolites (fossilized 
feces or fossil excrements) indicates that the proportion of 
animal protein in the diet was small... These recent fi ndings 
are supported by comparative anatomical evidence. Relative 
to body length, the intestine of a herbivore is longer than that 
of a carnivorous animal; presumably this difference refl ects 
the greater processing required for plant food. The relative 
length of human intestines is closer to the herbivore model. 
From a comparative biochemical aspect, human saliva 
contains the enzyme ptyalin, which is not found in carnivores 
and which requires starches and plants as substrate...” 
Address: Asst. Prof., Dep. of Medicine, The Univ. of 
Mississippi Medical Center, 2500 N. State St., Jackson, MS 
39216.

1354. Escueta, E.E.; Banzon, J. 1979. Comparative 
acceptability of soymilks produced by different processing 
methods. Philippine Agriculturist 62(4):248-54. Oct/Dec. [19 
ref]
• Summary: Soymilks were prepared by 5 different methods: 
1. Boiling-water grind technique; 2. Cold grind process 
followed by 30 minute boiling in a steam jacketed kettle; 3. 
Cold grind process followed by 30 minutes boiling by direct 
steam injection; 4. Soymilk from soaked soybeans plus 3 
minute immersion boiling; and 5. Soymilk from unsoaked 
beans plus 5 minute immersion boiling.
 “Soymilks produced by the 5 methods were acceptable 
to the Filipino tasters with previous experience with soymilk. 
Process 4 was more acceptable (though not signifi cant) than 
the other soymilks. Addition of 1% chocolate powder further 
increased the acceptability of the soymilks.
 “The study shows that some factors other than the 
lipoxygenase enzyme action on the fats of the soybeans 
affect the acceptability of the soymilks.” Address: Asst. 
Prof. and Emeritus Prof. respectively, Dep. of Food Science 
& Technology, Univ. of Philippines at Los Baños, College, 
Laguna, Philippines.

1355. Frazier, Peter J. 1979. Lipoxygenase action and lipid 
binding in breadmaking. Baker’s Digest 53(6):8-10, 12-13, 
16, 18, 20, 29. Dec. [60 ref]
• Summary: Reviews the literature on the important role 

that enzyme-active soya fl our can play in breadmaking, 
and the complex interactions of chemical and enzymic 
bread improvers, “examining in particular the breadmaking 
function of soya lipoxygenase enzymes and the lipid-protein-
air system in which they operate.” Address: Spillers Limited, 
Research & Technology Centre, Cambridge, England.

1356. Matsuura, Yoshiki; Kusunoki, M.; Date, W.; Harada, 
S.; Bando, S.; Tanaka, N.; Kakudo, M. 1979. Low resolution 
crystal structures of Taka-amylase A and its complexes with 
inhibitors. J. of Biochemistry (Tokyo) 86(6):1773-83. Dec. 
[23 ref. Eng]
• Summary: Taka-amylase A, an enzyme which was 
extracted from “Taka-Diastase Sankyo,” is an -amylase 
from Aspergillus oryzae. Its molecular structure was studied 
by x-ray diffraction analysis. Two interesting and very 
complex balsa wood models on p. 1778 show the averaged 
electron density of the Taka-amylase A molecule. Address: 
Inst. of Protein Research, Osaka Univ., Suita, Japan 565.

1357. Takahashi, N.; Sasaki, R.; Chiba, H. 1979. Enzymatic 
improvement of food fl avor. IV. Oxidation of aldehydes 
in soybean extracts by aldehyde oxidase. Agricultural and 
Biological Chemistry 43(12):2557-62. Dec. [15 ref]
• Summary: The conversion of aldehydes to less 
objectionable fl avor compounds by using aldehyde 
dehydrogenase and aldehyde oxidase was effective in 
reducing the beany odors of soybean fl our. Address: Dep. of 
Food Science & Technology, Faculty of Agriculture, Kyoto 
Univ., Kyoto 606, Japan.

1358. Kobayashi, S.; Honda, T.; Hayashi, U. 1979. 
Hydrolysis of food proteins by proteases of B. natto. Natto 
Kagaku Kenkyu Kaishi (J. of the Natto Research Society) 
3:21-29. [Eng]*

1359. Komatsuzaki, T.; Ohkuro, I.; Kuriyama, S.; 
Kawashima, M. 1979. [Lipolytic activity of natto bacilli in 
the presence of sugar or casein, and the infl uence of salt on 
this activity]. Igaku to Seibutsugaku (Medicine and Biology) 
99:211-16. [Jap]*

1360. Komatsuzaki, T.; Ohkuro, I.; Kawashima, M.; 
Kuriyama, S. 1979. [Lipolytic activity of natto bacilli in the 
presence of sugar or casein, and the infl uence of salt on this 
activity]. Igaku to Seibutsugaku (Medicine and Biology) 
101:219-22. [Jap]*

1361. Tsurumaki, Y.; Sano, M.; Hayashi, U. 1979. [Proteases 
of natto]. Natto Kagaku Kenkyu Kaishi (J. of the Natto 
Research Society) 3:67-72. (Chem. Abst. 93:44103k). [Jap]*
Address: Japan.

1362. Abjah, Koesbianti. 1979. Studi perbandingan aktivitas 
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proteolytik dan amilolytik kapang Rhizopus dan isolasi 
khamir dari tempe [Comparative study on the proteolytic and 
amylolytic activity of Rhizopus enzymes, and the isolation 
of yeasts from tempeh]. Thesis (Skripsi), Bagian Biologi 
Institut Teknologi Bandung, Bandung, Indonesia. 88 p. 
PBITB. [Ind]*
Address: Bandung, Indonesia.

1363. Borhan, Manoochehr. 1979. Lipoxygenase activity 
and protein solubility in extracts from soybeans treated with 
heat and ethanol. PhD thesis, Iowa State University. 110 
p. Page 149 in volume 40/01-B of Dissertation Abstracts 
International. *
Address: Iowa State Univ., Ames, Iowa.

1364. Emken, Edward A.; Dutton, H.J. eds. 1979. 
Geometrical and positional fatty acid isomers. Champaign, 
Illinois: American Oil Chemists Society. xii + 344 p. [500+* 
ref]
• Summary: Consists of 11 chapters, several of which are 
cited separately. The index, under soy, lists soybean fat, 
hydrogenated (p. 69), and soybean lipoxidase (p. 286).
 One chapter in this book cites and summarizes most 
of the important early studies on trans fatty acids and their 
effect on cholesterol levels. Address: Northern Regional 
Research Center, Peoria, Illinois.

1365. Etienne, P.; Gauthier, S.; Dastoor, D.; Collier, B.; 
Ratner, J. 1979. Alzheimer’s disease: Clinical effect of 
lecithin treatment. Nutrition and the Brain 5:389-96. (A. 
Barbeau, J.H. Growdon, and R.J. Wurtman, eds. Vol. 5. 
Choline and Lecithin in Brain Disorders. New York: Raven 
Press). [24 ref]
• Summary: Contents: Introduction. Methods. Results. 
Discussion. Acknowledgments. Summary. Alzheimer’s 
disease appears to be associated with a selective, 
partial degeneration of central cholinergic neurones. 
There are indications that the activity of the enzyme 
choline acetyltransferase (CAT) is reduced. Address: 1. 
Allan Memorial Inst., Montreal H4K 1B3; 2. Montreal 
Neurological Inst., Montreal H3A 2B4; 3. Douglas Hospital 
Center, Verdun H4H 1R3; 4. Dep. of Pharmacology 
and Therapeutics, McGill Univ., Montreal H3G 1Y6; 5. 
Maimonides Hospital and Home for the Aged, Montreal 
H4W 1W3. All: Canada.

1366. National Academy of Sciences, National Research 
Council, Board of Science and Technology for International 
Development, Commission on International Relations, 
Advisory Committee on Technology Innovation. 1979. 
Microbial processes: Promising technologies for developing 
countries. Washington, DC. xii + 198 p. Illust. No index. 23 
cm.
• Summary: Soy-related chapters include: 1. Raw materials 

for microbial processes. In 1977 an estimated 13,842,000 
metric tons of soybeans were grown in developing countries. 
Soybeans were number 15 on a list of 22 major food crops 
grown in developing countries, and accounted for 1.59% 
of the total production. The largest crops produced were 
paddy/rice (21.36% of total), cassava (11.87%), wheat 
(10.90%), maize/corn (8.41%), and banana/plantain (6.33%). 
2. Food and animal feed. Discusses production of meatlike 
fl avors using miso and shoyu, the koji method of producing 
enzymes, and Indonesian tempeh.
 3. Soil microbes in plant health and nutrition. 
“Mycorrhizal fungi: Most plants, both wild and cultivated, 
have roots infected with fungi that increase nutrient and 
water uptake and may also protect the root from certain 
diseases. These infected roots are called mycorrhizae. 
Although the mycorrhizal fungi probably increase uptake of 
all the essential elements, they are usually most important 
in improving phosphorus nutrition. Phosphate is generally 
present in the soil in low concentrations and it is also 
highly immobile. Strands of fungal hyphae grow out from 
mycorrhizae and greatly increase the volume of soil from 
which phosphorus is obtained. So mycorrhizal plants, 
in general, can grow and thrive in soils much lower in 
phosphate and other essential nutrients than a comparable 
nonmycorrhizal plant. Many plants are so dependent 
on mycorrhizal fungi for nutrient uptake that they may 
starve if these fungi are absent. There are a number of 
types of mycorrhizae. The two that occur on the most 
economically important crops, the endomycorrhizae and the 
ectomycorrhizae, are discussed.”
 4. Nitrogen fi xation. “Air is four-fi fths nitrogen, yet it is 
the absence of this particular element that most commonly 
limits food production. Neither man, animals, nor higher 
plants can use elemental nitrogen; it must fi rst be ‘fi xed,’ that 
is, combined with other elements such as hydrogen, carbon, 
or oxygen before it can be assimilated.
 “Certain bacteria and algae have the ability to utilize 
(fi x) gaseous nitrogen from the air. Some microorganisms 
work symbiotically in nodules on the roots of plants, with the 
plant providing food and energy for the bacteria, which, in 
turn, fi x nitrogen from the air for their host...
 “Bacteria that fi x nitrogen in nodules on the roots of 
leguminous plants are called rhizobia...
 “Leguminous plants have been known for centuries 
to enrich soils, but the reason was not understood until 
1886 when two German scientists, Hellriegel and Wilfarth, 
found that the bacteria in the nodules on the leguminous 
root brought about nitrogen fi xation. Nitrogen-fi xing 
microorganisms fi x an estimated 175 million metric tons 
of nitrogen annually, or about 70% of our total supply. The 
remainder is produced in chemical fertilizer factories.” The 
nitrogen fi xed by the soybean-rhizobium association is about 
60-80 kg/ha/year. 5. Microbial insect control agents. Green 
cloverworm on soybeans can be controlled by Bacillus 
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thuringiensis. 10. Pure cultures for microbial processes. 
Discusses world culture collections. Address: Washington, 
DC; Peoria, Illinois.

1367. Swern, Daniel. 1979. Bailey’s industrial oil and fat 
products. 4th ed. Vol. 1. New York, Chichester, Brisbane, 
Toronto: John Wiley & Sons. xii + 841 p. Illust. Index. 24 
cm. A Wiley-Interscience Publication.
• Summary: Contents: 1. Structure and composition of fats 
and oils, by N.O.V. Sonntag. 2. Reactions of fats and fatty 
acids, by N.O.V. Sonntag. 3. Physical properties of fats and 
fatty acids, by M.W. Formo. 4. Fats in the diet, by M.W. 
Formo. 5. Sources, utilization, and classifi cation of oils and 
fats, by N.O.V. Sonntag. 6. Composition and characteristics 
of individual fats and oils, by N.O.V. Sonntag. 7. Handling, 
storage, and grading of oils and oil-bearing materials, by F.A. 
Norris. 8. Soap, by E. Jungermann. 9. Fat-based surface-
active agents, by E. Jungermann. 10. Paints, varnishes, and 
related products, by M.W. Formo.
 Soy is mentioned on the following pages: 21 
(composition of soy oil), 32 (linoleic acid content of soy oil), 
33 (linolenic acid content of soy oil), 47 (phosphatides of soy 
oil), 77 (buttery fl avor of soy oil), 124 (addition of hydrogen 
peroxide to soy oil), 130 (epoxides of soy oil), 156 (reversion 
of soy oil), 222 (adsorption spectrum of soy oil), 290 
(linolenic acid content of soy oil), 429-34 (soybean oil, incl. 
characteristics, fatty acid composition, genetic development, 
linolenic acid content, lipoxygenase, HOM stability, 
reesterifi cation, reversion, tocopherols, triglycerides, 
unsaponifi ables, uses, world consumption), 485 (hygroscopic 
equilibrium of soybeans), 486 (deterioration of soybeans), 
489 (soybean oil yield after storage), 493 (soybean grades), 
498 (classifi cation of soy oil), 500 (color of soy oil), 742 
(pentaerythritol esters of soy oil). Address: Fels Research 
Inst. and Temple Univ., Philadelphia, Pennsylvania.

1368. Walker, James B. 1979. Creatine: Biosynthesis, 
regulation, and function. Advances in Enzymology and 
Related Areas of Molecular Biology 50:177-242. [170* ref]
• Summary: This comprehensive review of the literature 
related to creatine contains a brief section on creatine 
excretion in vegetarian diets. Address: Houston, Texas.

1369. Carr, Bob, Jr. 1980. Miso (Made in the U.S.A.). East 
West Journal. Jan. p. 68-69.
• Summary: The Ohio Miso Company, run by Thom 
Leonard and Dick Kluding, supplies over 40,000 pounds of 
miso a year from their 26 acre farm. Thom explained that 
one of the benefi ts of including miso in one’s diet came 
from the microfl ora it contained. He discovered that much 
of the natural foods miso available in this country has been 
heat-treated to prevent excessive fermentation and package 
swelling. “This pasteurization process destroys most, if not 
all, of the lactic acid bacteria, yeast, and enzymes present in 

the unheated miso. Making our own miso, we could be sure 
it is not subjected to damaging processes.”
 The key to making good miso lies in using good koji 
as the starter. The koji is usually made by soaking over 100 
pounds of grain, which is then steamed in a stainless steel 
kettle for 1.5-2 hours in a room that smells like a heavenly 
bakery. Through past experience, Thom has learned to trust 
in the koji’s ability to communicate its needs in times of 
danger.
 The Ohio miso is aged at room temperatures. The 
rhythmic changes from hot to cold give the miso a living, 
adaptive pulse. The 300-gallon cypress fermentation vats are 
made to Ohio Miso’s specifi cations in Buffalo, New York, 
shipped to the shop broken down, and assembled on site.
 A large photo shows Thom Leonard ladling koji from 
a deep koji box into koji trays. Many koji trays are stagger-
stacked behind him.

1370. Staley (A.E.) Manufacturing Co. Protein Div. 1980. 
Staley protein products. 2200 E. Eldorado St., Decatur, IL 
62525. 115 p. Jan. 29 cm.
• Summary:  See next 3 pages. Contents: Introduction. 
Soy fl our / grits. Textured proteins. Whipping agents. 
Concentrates. Hydrolyzed vegetable proteins. Lecithin.
 Consists of about 300-350 numbered sheets, printed 
on of Staley Protein Division letterhead, in a 3-ring plastic 
binder. A typical section has pages about technical data and 
formulas. An example of a formula is “Minced Luncheon 
Loaf with Procon® Soy Protein Concentrate.” Address: 
Decatur, Illinois.

1371. Warren, Bacil B. 1980. Vail’s impossible shrine: It’s 
better known in far corners of the world than in Arizona. 
Tucson Magazine (Arizona). Jan. p. 79-80.
• Summary: “The village of Vail, a wide place in the railroad 
tracks, 25 miles southeast of Tucson, is the unlikely location 
of a memorial church apparently known in some distant parts 
of the world but almost totally overlooked by Arizonians.”
 “The soberly-colored stained glass in this Catholic 
shrine has a protestant look about it, which is understandable 
when you know that it came from the historic First Methodist 
Church in Tucson when that early-day landmark was torn 
down.” Mrs. Charles P. Beach asked architect H.D.R. Figge 
to plan the church building around these windows. Mrs. 
Beach planned the landscaping, designed to integrate the 
building with its natural desert setting which includes cholla 
cactus, ocotillo, century plants, palo verde, mesquite trees, 
and stately sahuaros.
 “The unpretentious church, seating 115,” was dedicated 
to the memory of Jokichi Takamine by the late Bishop Daniel 
Gercke on 31 March 1935.
 “Father Vincent Putzer, parish priest at the Shrine of 
Santa Rita, estimates that well over a thousand people visit 
the shrine each year. Most, he says stop by while on their 
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way to visit Colossal Cave, a few miles away, because they 
see the roadside sign identifying the church. But a few 
visitors have heard of the shrine previously and make a 
special visit while in the Tucson area.”
 A biography of Jokichi Takamine followed; he 
“specialized in the commercial production of enzymes, 
substances normally produced by living organisms, that 
promote [catalyze] chemical changes without themselves 
being changed or used up in the process.
 “Many patented products bearing the Takamine name 
are used today to tenderize meats, improve the texture 
of baked products, digest starch, improve the whipping 
properties of egg albumen, and dissolve gelatine coatings 
from silk screens without damaging the silk.”
 Takamine Laboratory, Inc., of Clifton, New Jersey, was 
later sold to Miles Laboratories.
 Mrs. Takamine married Mr. Beach, a pioneer Arizona 
rancher and mining man. They “lived near Vail at Casa de los 
Ocotillos, one of the largest cattle ranches in the area.” Mrs. 
Beach died in 1954 at age 88 and Beach died in 1967 at age 
78.
 A large photo shows the front exterior of the church, 
with its stained-glass windows and bell tower / belfry.

1372. Wosje, Duane. 1980. Processing procedures 
and functional properties of soy products. In: Amara 
Bhumiratana, ed. 1980. Proceedings: ASEAN Workshop 
on Extruder Technology. Bangkok, Thailand: Kasetsart 
University. xiv + 249 p. See p. 116-25.
• Summary: Contents: Introduction. General bean / meal 
processing. Solvent extraction. Other solvents. Commercial 
soy protein products (full fat soy fl our, defatted soy fl our, 
soy protein concentrates (70% protein), soy protein isolates 
(90+% protein)). Functional characteristics of soy protein 
products (water absorption, aerating capability, emulsifying 
capacity, rheological properties, importance of maintaining 
consistent protein solubility), new processing techniques. 
Conclusion.
 “Introduction: In the United States and many other 
countries, great interest in food uses of soy beans has been 
stimulated by the high nutritive value of proteins, the high 
content of polyunsaturated fatty acids and the low cost of 
their production. Despite the great interests in soy protein 
foods, progress in their development and improvement has 
been slower than anticipated or desired. This is attributed to 
the characteristic fl avor of most soy products which is very 
diffi cult to remove. The fl avor problem has been diffi cult to 
solve, (1) because of the low concentration of slide (sic) the 
fl avor components naturally occurring in the raw bean and 
diffi culty involved in their isolation in suffi cient quantities 
or characterization in other investigational purposes, (2) 
when the bean cell structure is crushed in processing, the 
natural enzymes of the bean such as lipoxidases and lipases, 
become active and introduce new fl avor components in the 

system from these lipid precursors, (3) the solvents used for 
fat extraction may leave residues and, (4) the heat used in 
processing may stimulate interactions between many of the 
minor components in the protein and from other artifacts, 
thereby greatly increasing the diffi culty of their identifi cation 
and elimination.” Address: PhD, General Mills, Inc. (on 
behalf of American Soybean Association).

1373. Bhumiratana, A.; Flegel, T.W.; Glinsukon, T.; 
Somporan, W. 1980. Isolation and analysis of molds from 
soy sauce koji in Thailand. Applied and Environmental 
Microbiology 39(2):430-35. Feb. [12 ref]
• Summary: Studies to modernize the soy sauce fermentation 
industry in Thailand began in 1978 when a locally isolated 
Aspergillus strain was recommended for use in soy sauce 
factories because it was a high protease producer, it was free 
of afl atoxin and other toxins, and it produced good taste and 
aroma in the fi nal fermentation product.
 This paper was fi rst published in 1979 by the Inst. of 
Food Research and Product Development, Kasetsart Univ., 
Bangkok. Address: 1. Dep. of Mcrobiology, Faculty of 
Science, Mahidol Univ., Bangkok, Thailand.

1374. Goldin, Barry R.; Swenson, Linda; Dwyer, Johanna; 
Sexton, Margaret; Gorbach, Sherwood L. 1980. Effect of 
diet and Lactobacillus acidophilus supplements on human 
fecal bacterial enzymes. J. of the National Cancer Institute 
64(2):255-61. Feb. [29 ref]
• Summary: The bacterial enzymes which were studied are 
known to catalyze reactions that may result in formation of 
carcinogens. Compared to vegetarians, omnivores eating 
a standard “western-type” diet had higher levels of beta-
glucuronidase, nitroreductase, azoreductase, and steroid 
7-alpha-dehydroxylase in their fecal microfl ora. The removal 
of red meat or addition of fi ber in the form of bran or wheat 
germ to the diet of omnivores for 30 days had no effect on 
beta-glucuronidase, nitroreductase, or azoreductase activity. 
However, it did reduce steroid 7-alpha-dehydroxylase 
activity. The addition of viable Lactobacillus acidophilus 
supplements to the diet of omnivores signifi cantly decreased 
fecal bacterial beta-glucuronidase and nitroreductase 
activities. “Thirty days after Lactobacillus supplements were 
curtailed, fecal enzyme levels returned to normal base-line 
activities.” Address: New England Medical Center Hospital, 
171 Harrison Avenue, Boston, Massachusetts 02111.

1375. Hildebrand, D.F.; Hymowitz, T. 1980. The Sp1 locus in 
soybean codes for beta-amylase. Crop Science 20(2):165-68. 
March/April. [19 ref]
• Summary: “Mature soybean... seeds contain both [the 
enzymes] alpha and beta-amylase The alpha-amylase activity 
is considerably less than the beta-amylase activity in soybean 
seeds.”
 “The use of selective alpha and beta-amylase inhibition 
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and studies of the hydrolysis of amylopectin by the amylase 
variant support the hypothesis that the Sp1 locus in soybeans 
codes for beta-amylase.” Address: Dep. of Agronomy, Univ. 
of Illinois, Urbana, IL 61801.

1376. Vegetarian Times. 1980. Japanese remove “soybean 
taste.” No. 36. March. p. 14-15.
• Summary: “Scientists at the Dep. of Food Science and 
Technology at Kyoto Univ. have found a way to treat 
defatted soybean extract with an enzyme which removes the 
‘beany’ fl avor that many people fi nd disagreeable.”

1377. Kikkoman International Inc. (KII). 1980. Kikkoman: 
the company and its soy sauce (Interview). SoyaScan Notes. 
April 17. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Shurtleff and Aoyagi visited Kikkoman’s offi ce 
in Japantown, armed with a list of questions.
 Why doesn’t Kikkoman use alcohol as a preservative in 
their shoyu in the USA? (1) Some people, such as Seventh-
day Adventists, object to its use in foods. (2) There is a high 
tax on U.S. products containing added alcohol (ethyl alcohol 
= ethanol); for shoyu it is about $0.15 per gallon of shoyu. 
(3) Kikkoman believes that sodium benzoate, which has been 
approved by the FDA, is safe. It is contained in some natural 
foods such as dry shiitake mushrooms and cranberries.
 Kikkoman conducted a chemical analysis of San Jirushi 
tamari. The regular contains 2.5% ethanol (alcohol) and 
the low-salt (low-sodium) contains 3.5%. Ordinarily tamari 
in Japan contains only about 0.1% ethanol. Therefore they 
must be adding alcohol as a preservative and not listing it 
on the label. This tamari also contains 6-10% carbohydrates. 
If it contained no wheat, it have only 5-6% carbohydrates. 
Therefore they must be adding wheat.

Saccharomyces rouxii and Torula are yeasts, not 
molds; they can eventually form a white fi lm on the surface 
of shoyu. They are salt tolerant. Most are killed by heat 
treatment (hiire; also called pasteurization). In the old days, 
Japanese would just fi lter off this white fi lm.
 To make their shoyu (soy sauce) Kikkoman uses a 
specially made soybean meal called kakko daizu. More of 
the natural soybean oil is left in it, and the nitrogen solubility 
index (NSI) is 25-30% instead of the typical 10%. It has 
a fl aky rather than a meal-like, texture. Who makes it for 
Kikkoman in the USA? At Walworth, Wisconsin, is any 
soybean oil left over from the process? If yes, what is done 
with it?
 In Japan Kikkoman uses whole soybeans in their 
Tokusen (Special) grade soy sauce. Why?
 Beatrice Foods makes La Choy soy sauce (America’s 
#2 brand) and RJR Foods made Chun King, but Del Monte 
recently bought RJR Foods, so Del Monte now makes Chun 
King.
 The three JAS (Japanese Agricultural Standard) shoyu 

grades (in Japan) are Tokkyu (which has 1.50 or more grams 
of nitrogen per ml volume of shoyu = w/v), Jokyu and 
1.35 to 1.49 gm, and Hyojun has 1.2 to 1.35 gm. Higher in 
nitrogen than all of these is Tokusen, which is not recognized 
by JAS. Who uses the word Tokusen? Kikkoman does. U.S. 
shoyu is equivalent to Tokkyu in nitrogen content. Kikkoman 
makes no Hyojun grade. More than 90% is Tokkyu. Grades 
lower than Tokkyu are made by Kikkoman only on special 
request. The specifi c gravity of shoyu is 1.19.
 In Japan, the real name for “tamari” is tamari shoyu. The 
defi nition of tamari shoyu from the Ministry of Agriculture 
(Norinsho) is vague. The word kikaku means “standard of 
identity.”
 Hawaiian-style shoyu is called amakuchi (sweet); it is 
made in Japan but sold in Hawaii, not in the USA. It does 
not have an identity in the JAS standards, but it is considered 
a type of koikuchi (regular shoyu). After fermentation, a 
natural sweetener (typically kanzo, an extract of liquorice 
root) is added. It contains less salt than typical koikuchi.
 Milder soy sauce (Kikkoman’s green label) has the 
salt removed after fermentation by use of the ion exchange 
membrane method–the same used to extract salt from sea 
water. This is done after pressing but before heating.
 Lots of HVP / chemical soy sauce is made and 
consumed in Kyushu–Japan’s southernmost main island; lots 
of it is sweet.
 After shoyu is pressed, the oil layer on top and the 
bottom layer of high molecular weight substances are both 
discarded. The middle is the choice. The process is called 
“clarifi cation” (seicho).
 Kikkoman says the last time they made a product made 
by blending shoyu of different ages (1, 2, and 3 years old) 
was in the 1940s. Ask Dr. Yokotsuka or Fukushima. In 1967 
Kikkoman was making a Tokusen consisting of a mixture 
of 1 year and 2 year fermented shoyus. They called it an 
18-month shoyu. If they now had to return to “naturally 
fermented” with temperature control (tennen jôzô) they 
would ferment the shoyu for 1 year, then mix winter shikomi 
and summer shikomi.
 The Chinese traditionally did temperature controlled 
fermentation by placing the large earthenware jars in a 
courtyard in the sunlight.
 Concerning heat treatment or pasteurization (hiire), 
people nowadays like a lighter colored shoyu than formerly. 
Kikkoman’s heat treatment is done using a plate heater at 
82ºC. There are two methods of heating: (1) Put hot shoyu 
into a large open top tank and allow it to cool very slowly. 
During this time, lots of the natural alcohol evaporates 
off (0.3 percentage points of the total). (2) Run the shoyu 
through a plate cooler after a plate heater. Get details of 
times and temperatures from Drs. Yokotsuka or Fukushima.
 After heat treatment there are almost no enzymes left in 
the shoyu. All the molds have been killed but a small number 
of spore-forming bacteria and yeasts survive–about 10 to 100 
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per ml.
 Semichemical shoyu is called shinshiki shoyu (“new-
style shoyu”) in Japanese. Kikkoman stopped making it 
about 15 years ago. There are an estimated 4 commercial 
shoyu makers in Hawaii and 24 in the United States, but 
only 5 of those in the U.S. make fermented shoyu; the rest 
just mix ingredients to make quick HVP soy sauce. One can 
do this in a small room. The American Soybean Association 
might have the addresses of these companies. Why are 
they not in the Soya Bluebook? One may be in Seattle 
[Washington]. The shoyu makers in Hawaii are Diamond 
& Marumasa, Honolulu Sake and Shoyu, Aloha Shoyu, and 
Island Shoyu. U.S. shoyu makers include Jan-U-Wine and 
Sona, both in Los Angeles, Chinese Maid, and Reese Finer 
Food Co.
 In making shoyu, something is fi ltered with a ceramic 
fi lter. What? And at what stage?
 The emperor of Japan does not use shoyu made by 
Kikkoman at their Goyo Gura in Noda. It is forbidden for 
him to use any special products. No one is allowed to supply 
him specially–even as a gift. The imperial household must 
pay for everything on the open market.
 Dehydrated shoyu is most widely used in dehydrated 
instant ramen–in the broth packet; it is also used in making 
beef jerky and salami / sausages.
 In making tamari shoyu, salt water is always added (to 
the presscake?) to get assaku tamari, which is usually called 
niira tamari. Why didn’t San Jirushi mention this?
 What is bansui? Ichiban (“number one”) is the shoyu 
itself. The 2nd extraction (ni-ban) is made by washing the 
presscake with salt water; this is called shokuen-sui. Only 
makers of low-quality shoyu do this nowadays. Ensan means 
hydrochloric acid; it is used in making HVP.
 To make saishikomi shoyu, the koji is mixed with shoyu 
rather than with salt water. Saishikomi is also called kanro 
shoyu; it is used to season sashimi and sushi.
 HVP / chemical soy sauce costs 10-15% less than 
Kikkoman.
 Shiro shoyu is made in Nagoya. They roast the 
soybeans and steam the wheat. See fl ow chart. The moromi 
is fermented for 3 months. It is salty, and is used in nimono 
(dishes simmered in broth). It is 1/3 as light as usukuchi = 
much lighter than usukuchi. Usukuchi does not add rice koji 
any more. They add mirin instead.
 The character for hishio fi rst appeared in Japan in about 
600 AD. In which document? Hishio Tsukasa? Continued. 
Address: San Francisco, California.

1378. Lorenz, K.; Jansen, G.R.; Harper, J. 1980. Nutrient 
stability of full-fat soy fl our and corn-soy blends produced 
by low-cost extrusion. Cereal Foods World 25(4):161-62, 
171-72. April. [6 ref]
• Summary: “Abstract: Full-fat soy fl our (FFSF) and corn-
soy blends were extruded with the Brady and Insta-Pro 

extruders. Antitrypsin activity in FFSF decreased with 
increasing extrusion temperature and with addition of small 
quantities of water during extrusion. Urease activity was 
more easily destroyed than antitrypsin activity and was a 
less adequate indicator of the effectiveness of heat treatment 
of soybeans. Extrusion at 143ºC produced the highest 
FFSF protein effi ciency ratio (1.94), compared with 2.3 for 
casein...” Address: 1-2. Dep. of Food Science and Nutrition; 
3. Dep. of Agricultural and Chemical Engineering. All: 
Colorado State Univ., Fort Collins, CO.

1379. Miles Laboratories, Inc., Enzyme Products Div. 1980. 
Bob, Linda and Bill make end-product quality. Miles makes 
enzymes work (Ad). Cereal Foods World 25(4):169. April.
• Summary: “Years ago, Dr. Takamine pioneered the use 
of Miles enzymes for food technology. Drawing upon that 
genius, Miles scientists such as Linda Lasure have developed 
additional enzymes to bring about greater effectiveness 
and unique performance.” Address: P.O. Box 932, Elkhart, 
Indiana 46515.

1380. Urbanski, G.E.; Wei, L.S.; Nelson, A.I. 1980. Effect of 
freeze damage on soybean quality and storage stability. J. of 
Food Science 45(2):208-12. March/April. [25 ref]
• Summary: When growth of the soybean planted is arrested 
prematurely by freeze damage, soybeans that would turn 
yellow if allowed to mature normally, are green when 
harvested. The authors harvested green immature soybean 
pods from growing plants, froze them at -5.5ºC (22ºF) for 6 
hours, dried the pods with room-temperature air, removed the 
beans from their pods, and stored them at room temperature. 
Samples were analyzed after preparation and at the end of 
2, 4, 6, 8, and 14 months. Average protein and oil content 
remained fairly constant. Trypsin inhibitor activity increased 
by 17.6% indicating a decrease in protein digestibility during 
storage. Before storage, the lipoxygenase activity of the 
freeze-damaged beans was only 43% as much as that found 
in sound dry soybeans, and this activity remained fairly 
constant during storage, indicating that freeze-damaged 
samples have a lower potential for development of off 
fl avors. Storage resulted in an increase in average free fatty 
acid content (FFA) to 1.63% after 14 months from 0.26% for 
the freeze-damaged samples and to 0.48% from 0.14% sound 
dry soybeans. Therefore storage of freeze damaged soybeans 
greatly increases the losses associated with refi ning crude oil 
from them.
 Organoleptic evaluation of the cooked samples showed 
freeze damaged samples inferior to control samples in color, 
fl avor, and off-fl avors. Address: Dep. of Food Science, Univ. 
of Illinois, Urbana, IL 61810.

1381. Blix, Glen. 1980. Dr. Harry Miller and his 
International Nutrition Laboratory (Interview). SoyaScan 
Notes. June 4. Conducted by William Shurtleff of Soyfoods 
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Center.
• Summary: Shurtleff and Aoyagi drove their large white 
Dodge van to visit the Loma Linda Foods plant in Mt. 
Vernon, Ohio. As they were welcomed by Glen Blix (super 
guy) and invited to be seated at his desk, the fi rst thing they 
noticed was a sign, about 15 inches long and triangular 
in cross section, on his desk, between him and his guests, 
facing both him and his guests, which stated clearly: “Do 
unto others as you would have them do unto you.” Wow!
 History: Dr. Harry W. Miller was born north of Dayton, 
Ohio. He returned to the USA from China after the Japanese 
occupation of 1937, to Mount Vernon, a lovely remote rural 
area, where he had attended secondary school (Adventist). 
While building his soy dairy building, he taught at the local 
secondary school; also bought a local hospital with his 
brother and served as a physician. He lived in the big white 
house by the plant.
 He bought a 120-acre farm for $7,000. He got free 
bricks from a demolished schoolhouse. He and his son 
collected these, hired academy students to clean the bricks, 
then he and his son built the original building for the soy 
dairy about 1937-38. It was called the International Nutrition 
Laboratory.
 Here he set up the soymilk process he had developed in 
China. He also set up a plant to can fresh green soybeans; 
this paid his way. And he developed a gluten meat analog, 
Miller’s Cutlets, a gluten patty with fl avorings added, based 
on research done by Dr. John Harvey Kellogg. It contained 
no soy; he later sold it to Worthington Foods. Dr. Kellogg 
was Dr. Miller’s professor in a small class at the Battle Creek 
Sanitarium [Michigan]; Dr. Kellogg taught the class lots 
about nutrition. All students in the class lived past the age of 
80. Miller lived to 97½. In 1951 Miller sold his soy dairy at 
Mt. Vernon, Ohio, to Loma Linda Foods and went back to 
Hong Kong. He returned to America in 1972.
 When he sold the plant he felt he could not sell the 
soymilk process, which he felt had been taught to him 
directly by God, who spoke to him and told him to try certain 
ideas that had eluded him. Thus he gave this process to 
the Adventist church, but sold the building to Loma Linda 
Foods and loaned them the money to buy it. They paid 
him in installments and he used this income to set up the 
International Nutrition Research Foundation in 1951.
 One product he developed and felt he perfected here 
was Acidophilus soymilk. but it couldn’t be canned or the 
organism would be killed. Oliver Miller, no relation to Harry, 
is a top director in Loma Linda; he is a poor correspondent, 
so best to phone him.
 Loma Linda Foods started in 1906 in Southern Calif 
20 miles from Riverside. Kellogg in the early days had a 
philosophical / ideological split with the Adventist church 
and took back for himself the Battle Creek Sanitarium, whole 
wheat bread bakery, and breakfast cereal operation/plant (no 
soyfoods). The Loma Linda Riverside plant was built about 

1936. It started making meat analogs, pressed wheat fl akes, 
rusket biscuits. Now only two Adventist plants in the world 
make soymilk. Ohio and Saniku in Japan. The method now 
used is an improved variation on the Cornell method [boiling 
water grind]. The Ohio plant used the method patented by 
Miles Laboratories from 1968-69. Blix thinks that the Illinois 
whole-bean method has poor mouthfeel and problems with 
fl atulence. Their claims were overexaggerated. Dr. Miller 
found / felt that the highest percentage of oligosaccharides 
were located just under the soybean hull. The present hot 
soak leaches them out. A high fi ber diet may cause more gas 
than usual, so maybe some fl atulence in fi ber itself explains 
why whole soybeans cause more gas than soymilk. Most 
now use the word “lipoxydase” rather than lipoxygenase. 
More comments on Illinois whole-bean method. Chalky 
mouthfeel, corrosive on the homogenizer. Best to use 
stellite for homogenizer valve seats. At Loma Linda they 
also homogenize whole beans, then extract soymilk, and 
rehomogenize the soymilk etc. Loma Linda sells two types 
of soymilk products. Soyalac is for infants and Soyagen 
is for adults. About 75-80% of their sales are the infant 
Soyalac, so fl avor is not so crucial. Nutritional properties 
are more important. Concerning protein quality: Rats have 
a large demand for sulfur-containing amino acids since they 
have lots of hair, for which these amino acids are largely 
used. Commercial cystine is hydrolyzed hair protein, so its 
not vegetarian.
 Loma Linda started making isolate soymilk out of 
pressure from salesmen since all other infant formula 
makers have an isolate soymilk. They feel it is inferior to 
their regular Soyalac since it is less natural (has less all-
natural ingredients) and has poorer fl avor. But it is lighter 
colored, It is acceptable to Feingold hyperactive kids since 
it contains no additives, and it gives lower fl atulence since 
it contains no carbohydrates (but this is not a signifi cant 
problem), and the stools do not smell bad, i.e. different 
from the stools from animal milks. Loma Linda non-isolate 
soymilk sells best by 2:1 among the Loma Linda products. 
LLF makes 8 basic soymilks. (1) i-soyalac is the isolate and 
Soyalac is the natural. Both come in concentrate, ready to 
feed, and powdered. Soyagen, the adult preparation, comes 
in powdered, with either all purpose or no cane sugar (it 
uses corn syrup as a sweetener), Also carob. All Soyagen 
brands are powdered. The number 1 best seller is Soyalac 
concentrate, #2 is isolate concentrated, #3 is ready to feed 
Soyalac, #4 is powdered Soyalac. Their only competitor is 
Worthington Soyamel, sold powdered in Pure Pak cartons in 
health food stores.
 Dorothea Van Gundy Jones died in 1979.
 Soymilk regulatory problems: Lots of hassle from FDA. 
(1) Cook time in cans. (2) waste disposal.
 Do old soybeans cause low protein extractability? They 
feel extractability is more directly affected by the hardness 
or pH of the water. Alkaline pH gives good extractability; 
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that’s why some people cook beans with baking soda. In late 
summer as the water table falls, the pH rises to pH = 8 in late 
summer, then drops to 6.3 in the spring.
 Loma Linda soymilk has 65 employees. They grow 
much of their own beans on 500 acres of nearby land. They 
use fi eld-type soybeans. Best is Williams, which has good 
fl avor and extractability. Beeson and Amsoy are also good. 
Beans are not strictly organically grown but use less and 
milder herbicides so herbicides residues are near the lower 
limits of detectibility. They use 30,000 bu per year = 900 
tons/yr of dry beans. Beans are stored in silos by the plant 
and dried there to 12% moisture. If lower moisture, they 
crack and split. (Honey is not acceptable in baby formulae). 
Botulism problem; also it gets very dark when sterilized in 
cans. Babies can’t digest starch. So LLF uses corn and beet 
sugars.
 The process: Weigh beans in a dry batch, wash, and 
run over stainless steel “stone pans” that look like a sloping 
scrub board to pick up metal and stones. Float off stems and 
sticks. Spray wash beans over a screen. Run into a large 
Rietz screw cooker (open top, 3 feet diameter by 20 feet 
long) and blanch beans at a little above 80*C for about 1 
hour to draw off oligosaccharides, deactivate lipoxydase, 
and hydrate to double weight. This is a key innovation in 
the process. Drain. Mix with hot water (but no steam) and 
run into a Rietz disintegrator to do a hot grind at over 80ºC. 
Repump some of the slurry back into the hopper of the Rietz 
as the hot “water” for the hot grind. When the batch has been 
ground, do a semi-high-temperature short-time cook for 
sterilization in a pressure cooker; this prevents subsequent 
bacterial growth in the holding vats. Then run through a 
high pressure Gaulin homogenizer at 5,000 psi to get high 
soymilk extractability; it works like a colloid mill to break 
up the cooked beans to particles of 20 microns diameter. This 
is essential if you do a hot pre-soak. Continued. Address: 
General Manager, Loma Linda Foods, Mt. Vernon, Ohio.

1382. Takahashi, N.; Kitabatake, N.; Sasaki, R.; Chiba, H. 
1980. Enzymatic improvement of food fl avor. V. Oxidation 
of aldehydes in Soybean extracts by an NAD+ -regenerating 
system made up of aldehyde dehydrogenase and diaphorase. 
Agricultural and Biological Chemistry 44(7):1669-70. July. 
[6 ref]
• Summary: The conversion of aldehydes to less 
objectionable fl avor compounds by using aldehyde 
dehydrogenase and aldehyde oxidase was effective in 
reducing the beany odors of soybean fl our. Address: Dep. of 
Food Science & Technology, Faculty of Agriculture, Kyoto 
Univ., Kyoto 606, Japan.

1383. Toda, Hiroko; Kondo, K.; Narita, K. 1980. N-terminal 
amino acid sequence of Taka-amylase A from Aspergillus 
oryzae. Agricultural and Biological Chemistry 44(8):1945-
47. Aug. [24 ref. Eng]

• Summary: Taka-amylase A (TAA) is an -amylase from 
Aspergillus oryzae made by Sankyo Co. Ltd. and sold under 
the trade name Takadiastase Sankyo. Address: Inst. of 
Protein Research, Osaka Univ., Suita, Japan 565.

1384. Belleme, John. 1980. Re: Building a miso factory 
in North Carolina. Pasteurizing miso and selling dry koji. 
Letter to William Shurtleff at Soyfoods Center, Sept. 29. 2 p. 
Typed, without signature or letterhead.
• Summary:  “Our miso project is going quite well. This 
summer I located the remaining equipment in New Jersey 
and ordered our vats from Arrow Tank Co. in Buffalo 
[New York]. The owner is stone deaf; it was an interesting 
afternoon.
 “We are now leveling the site for the miso factory. 
It’s going to be one of those metal Butler buildings, about 
4,000-sq-feet. Besides the miso project, we are working on 
other projects such as building a structure for summer camps, 
shiitake mushroom farming, and preparing our land for 
growing soybeans. There’s just Jan. and I, so our hands are 
full.”
 While in Japan, John noticed that Mr. Onozaki’s wife 
and most older traditional people never boil their miso 
soup. “People go out of their way to buy Mr. Onozaki’s 
unpasteurized miso. These people believe that there is a very 
benefi cial bacteria in miso which is killed by heat. More 
specifi cally, old people in rural Japan strongly feel that if you 
smoke, it is best to drink unpasteurized miso every day.
 “On the other hand, the people at Sendai [Miso Shoyu 
Co.] and Michio [Kushi] believe this is nonsense. I have 
great faith in the wisdom of tradition. People that live close 
to the earth do not waste their time if not for good reason. 
Also, the people at Sendai pasteurize all exported miso, 
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much of which is sold by Erewhon.” John asks Shurtleff’s 
opinion on these matters.
 John would like to sell some of the koji he makes as dry 
koji. He asks how to dry it and the effect of drying on the 
enzyme activity of the koji. “Finally, do you know anything 
about the nutritional benefi ts of koji in making amasake or 
pickles?”
 Talk with John Belleme. 1980. Oct. 3. The rebuilt 
cypress vats are 7 feet tall and 5 feet in diameter. Each costs 
$1,000 with stainless steel hoops. John is deeply interested in 
macrobiotics.
 Note: Rutherfordton, North Carolina, is located in the 
beautiful Blue Ridge Mountains of western North Carolina. 
Address: Route 3, Box 541, Rutherfordton, North Carolina. 
Phone: (704) 287-2940.

1385. Aihara, Cornellia. 1980. Corneliasan’s corner: Tamari. 
GOMF News (Oroville, California). Sept. p. 3-4.
• Summary: George Ohsawa called his soy sauce ‘Ohsawa 
Soy Sauce,’ when he started teaching macrobiotics in Europe 
around 1957. He made a Frenchman the sole distributing 
agent for macrobiotic foods imported from Japan. This agent 
later began to import cheap, poor quality soy sauce from 
Japan under the name ‘Ohsawa Soy Sauce.’ As a result, 
Ohsawa had to import traditional natural soy sauce from 
Japan once again. He could no longer use the name ‘Ohsawa 
Soy Sauce’ because the other importer had copyrighted the 
name. Ohsawa therefore called the traditional natural soy 
sauce imported from Japan ‘tamari’–even though, in the 
strict sense of the word, it was not tamari.
 “Tamari sauce was a historical precursor to soy sauce 
and is available today in very limited quantities. It is a by-
product of a particular type of miso that is made with only 
salt and soybeans (with a bit of koji enzyme). Its fl avor and 
taste-enhancing qualities are not as distinctive as natural 
traditional soy sauce.

“The Calendar Cookbook was published last year but 
was written in 1972 when I was using natural soy sauce; in 
this as well as in Macrobiotic Child Care (1979) I called 
it ‘tamari.’ This was a mistake. I meant natural soy sauce, 
not tamari. Really, tamari means the liquid that comes to 
the bottom of the barrel under stone pressure when making 
miso... Making 100 pounds of miso, only one or two cups of 
tamari come. But I don’t like to take this tamari off–I mix it 
up with the miso. If you remove it, the miso is less sweet... I 
never used tamari in my cooking.
 “Last summer in Japan, Mr. Murata of Ohsawa Japan 
introduced us to the Yamaki factory. They are using good 
quality salt, not commercial government salt.” Address: 
GOMF, 1544 Oak St., Oroville, California 95965.

1386. Dubois, Donald K. 1980. Soy products in bakery 
foods. AIB Research Department, Technical Bulletin 2(9):1-
10. Sept. [12 ref]

• Summary: Contents: Introduction. Processing of soy 
products. Quality factors. Defatted soy fl our. Enzyme active 
soy fl our. Full fat, high fat and lecithinated soy fl ours. Soy 
grits. Soy protein concentrates. Soy protein isolates. Milk 
replacer blends. Soy bran. Nutrition. Products. Summary.
 AIB stands for the American Institute of Baking. “Soy 
products, because of their unique functional and nutritional 
properties, have become major ingredients in many food 
systems. The use of soy protein as an ingredient, extender, 
or analog has spread to every category of food, and 
consumption of edible soy protein in the United States has 
grown from less than one hundred million pounds per year in 
the early 1960’s to over one billion pounds per year in 1978.”
 Ten tables give the nutritional composition plus NSI 
(Nitrogen Solubility Index) and PDI (Protein Dispersibility 
Index) of different soy products, and the manufacturer of 
each, as follows: Table IV–15 defatted soy fl ours: A.E. 
Staley: Bland 50, I-200, and F-200. ADM Company: Baker’s 
Nutrisoy, Nutrisoy, and Toasted Nutrisoy. Central Soya Co.: 
Soyafl uff 200W. Cargill, Inc.: 70 PDI Soy Flour and 20 PDI 
Soy Flour. Dawson Food Ingredients: Dawsoy Flour 100/70, 
Dawsoy Flour 200/20, Dawsoy Flour 200/70, and Dawsoy 
Flour 200/88. Farmland Industries: 200L and 200E.
 Table V–2 enzyme active soy fl ours: ADM Company: 
Nutrisoy 7-B. Cargill, Inc.: 90 PDI Soy Flour.
 Table VI–1 full fat soy fl our made by Ingredients 
Systems, Inc.
 Table VII–1 low fat soy fl our made by Food Ingredients.
 Table VIII–4 refatted soy fl ours made by ADM: 15% 
High Fat, Bakers Nutrisoy, Toasted Nutrisoy T-6, and 
Nutrisoy 220T.
 Table IX–8 lecithinated soy fl ours: ADM Company: 
Soylec C6, Soylec C15, and Soylec T15. Central Soya: 
Soyalose 105W and Soyarich 115W. Cargill, Inc.: 3% 
Relecithinated soy fl our, 6% Relicithinated soy fl our, and 
15% Relecithinated soy fl our.
 Table X–13 brands of soy grits: ADM Company: 
Defatted Soy Grits 8-20, Defatted Soy Grits 20-40, Defatted 
Soy Grits 40-80, and Defatted Soy Grits 80-0. A.E. Staley: 
Bland 50-Medium Grits and Bland 50-Coarse Grits. Lauhoff: 
Soy Grits 5/16, Soy Grits 8/30, and Soy Grits 20/0. Dawson 
Food Ind. [sic, Ingredients]: Dawson Grits 10, Dawson Grits 
20, Dawson Grits 40, and Dawson Grits 60.
 Table XI–3 “soy protein concentrates”: Griffi th Labs: 
Promax 70. ADM Company: Ardex 700F and Ardex 700G. 
A.R. Staley: Sta-Pro.
 Table XII–16 “soy isolates” (incl. pH, particle size, 
and special properties of each): Ralston Purina: Edipro A, 
Supro HD 90, Protein 220, Supro 350, Supro 610, Supro 
620, Supro 630, Supro 660, and Supro 710. Dawson Food 
Ind.: Isoprime 900, Isoprime 900GL, Isoprime 900G, and 
Isoprime 900L. Grain Processing Corp.: Pro-Fam S-955 and 
Pro-Fam S-970.
 Table XIII–1 type of soy bran: Nutrisoy Fiber, made 
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by ADM. Address: American Inst. of Baking, Manhattan, 
Kansas.

1387. Martin, Charles W.; Fjermestad, Jerry; Smith-Barbaro, 
Peggy; Reddy, Bandaru S. 1980. Dietary modifi cation of 
mixed function oxidases. Nutritional Reports International 
22(3):395-407. Sept. [37 ref]
• Summary: “Introduction: Epidemiological evaluation of 
human cancer incidence in various populations has suggested 
that environmental factors, particularly dietary factors, 
are strongly associated with large bowel carcinogenesis 
(1, 2). Overnutrition in terms of dietary fat and meat (a 
major source of fat in the westernized diet), is one of the 
major risk factors for the development of colon cancer (1 
[Wynder 1975]), whereas a low fat or vegetarian source diet 
is associated with low risk (3 [Reddy & Wynder 1973]).” 
Address: Naylor Dana Inst. for Disease Prevention, Valhalla, 
New York 10595.

1388. Wood, P.S. 1980. Recent advances in bread improvers. 
Process Biochemistry. Aug/Sept. p. 12, 14-16, 32. [1 ref]
• Summary: Since the 1920s, bread improvers (premixes 
of essential ingredients) have been available in one form or 
another. The early improvers consisted mainly of mixes of 
yeast foods with potassium bromate and were often carried 
on soya fl our. “With the introduction of high-speed dough 
mixing processes, such as the Chorleywood Bread process, 
dough production became a highly mechanized process with 
doughs being produced every few minutes.”
 Soya fl our has long been used as a dough conditioner. 
Perhaps its main function is to bring about a whitening of 
the bread crumb, caused by the presence of an enzyme, 
lipoxygenase, in the soya fl our. Address: PhD, Head, R&D, 
Soya Foods Ltd.

1389. Wang, H.L.; Swain, E.W.; Hesseltine, C.W. 1980. 
Phytase of molds used in Oriental food fermentation. J. of 
Food Science 45(5):1262-66. Sept/Oct. [26 ref]
• Summary: “Except for Mucor dispersus NRRL 3103 and 
Actinomucor elegans NRRL 3104, all the other molds tested 
produced both extra- and intracellular phytase.” Molds 
were tested that make the following fermented foods: Sufu, 
tempeh, Lao-chao, soy sauce, and miso. Address: Northern 
Regional Research Center, Peoria, Illinois.

1390. Miyazato, Koshin; Yasuda, Masaaki; Uechi, Genso. 
1980. Okinawa ni okeru tofuyô no seizô ni kansuru kenkyû. 
III. Benikôji-kin o mochiita tôfuyô jukusei katei ni okeru 
nippan seibun no henka ni tsuite [Studies on the manufacture 
of fermented tofu (tofuyo) in Okinawa. III. On the changes 
in chemical components during tofuyo ripening process with 
Monascus sp].¼ Ryukyu Daigaku Nogaku-bu Gakujutsu 
Hokoku (Science Bulletin of the Faculty of Agriculture, 
University of the Ryukyus) 27:103-08. Nov. 29. [14 ref. Jap; 

eng]
• Summary: “This paper reports changes in the chemical 
components of the Tofuyo and Soak processed by Beni-Koji 
as a function of an aging process. The results obtained were 
as follows:
 “1. In the dehydration process of Tofu, moisture and 
protein decreased remarkably.
 “2. The chemical components of Tofuyo behaved in a 
way different from those of Soak.
 “(i) The contents of the total nitrogen and protein 
nitrogen of Tofuyo decreased markedly, and those of amino 
nitrogen and reducing sugar increased signifi cantly. But after 
soaking, other components did not change notably.
 “(ii) The contents of the total nitrogen, amino nitrogen, 
and reducing sugar of Soak increased at an early stage, 
but these contents decreased at the fi nal stage. However, 
the contents of the ammonia nitrogen and protein nitrogen 
of Soak increased, after that, these contents decreased 
gradually.
 “3. As one of the indicators for determining the ripeness 
of Tofuyo, a use of a coeffi cient, a percentage of Tofuyo 
protein nitrogen to Tofu protein nitrogen, was proposed. And 
the value for the best ripening stage was determined as 52%.
 “4. Beni-Koji pigments in Tofuyo increased throughout 
the aging process carried out.” Address: Dep. of Agricultural 
Chemistry, University of the Ryukyus, Okinawa (Ryukyu 
Daigaku Nogakubu-bu Nôgei Kagaku-ka).

1391. Flegel, T.W.; Bhumiratana, A. 1980. Studies on 
Aspergillus fl avus var. columnaris in soy sauce koji. In: 
ASEAN Sub-Committee on Protein, ed. 1980. Report on the 
Second ASEAN Workshop on Solid Substrate Fermentation. 
Kuala Lumpur, Malaysia. 415 p. See p. 106-20. [6 ref]
• Summary: Reviews attempts to improve the quality of soy 
sauce and tao chieo [miso] in Thailand by the introduction 
of Aspergillus fl avus var. columnaris inoculum (found to 
produce the most protease) for the koji stage of production. 
Two major proteases were isolated and characterized. A 
low-cost, easy, and reliable method is described for the 
production of koji inoculum by factory personnel using 
plastic bag incubators.
 Good quality soy sauce should have a high soluble 
nitrogen and a high reducing sugar content in the fi nal 
product. To obtain this, one must optimize production of 
protease and amylase during the koji stage. Factory owners 
all prefer green koji (made in cool weather, dominated by 
Aspergillus species) to black koji (resulting from hot weather 
and dominated by Zygomycetous molds such as Rhizopus, 
Syncephal, Mucor, Absidia, etc.). In the moromi stage, 
factory owners say that the total salt content of the moromi 
and fi nal soy sauce should not fall below 18% (w/v = weight 
to volume) lest the soy sauce spoil, nor exceed 22% (w/v) 
lest it be too salty. Koji usually takes 5-7 days to make. The 
optimum growth temperature for the koji mold, determined 
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by radial growth on agar, was found to be 30ºC. When tao 
chieo was made by the new method, white crystals of pure 
tyrosine appeared’ since they were not harmful, they were 
accepted by factory owners. An increase in soluble nitrogen 
leads to a darkening of color caused by the complexing 
of glucose with amino acids such as lysine. Address: 
Microbiology Dep., Faculty of Science, Mahidol Univ., 
Rama VI Road, Bangkok, Thailand.

1392. Impoolsup, Attawut; Flegel, T.W.; Bhumiratana, 
A. 1980. Isolation and characterization of proteases from 
Aspergillus fl avus var. columnaris. In: ASEAN Sub-
Committee on Protein, ed. 1980. Report on the Second 
ASEAN Workshop on Solid Substrate Fermentation. Kuala 
Lumpur, Malaysia. 415 p. See p. 369-400. [21 ref]
• Summary: Aspergillus fl avus var. columnaris is a mold 
that was isolated from a soy sauce factory near Bangkok, 
Thailand. It is recommended for use in preparing soy sauce 
koji because it does not produce afl atoxins and because it 
is an exceptionally high producer of protease. This study 
examines the various types of protease produced by the 
mold. Address: Dep. of Microbiology, Faculty of Science, 
Mahidol Univ., Rama VI Road, Bangkok 4, Thailand.

1393. Staley (A.E.) Manufacturing Co. 1980. Annual report. 
2200 Eldorado St., Decatur, IL 62525. 48 p. 28 cm.
• Summary: Page 2: “The company: A.E. Staley 
Manufacturing Company is a leading processor of grain and 
oilseeds, ranking as one of the largest corn refi ners in the 
United States and as a major domestic soybean crusher.
 “Through product innovation, the Company has 
achieved the status of a prominent supplier of corn 
sweeteners, starches, vegetable oils, soy proteins and other 
ingredients to the food and beverage industries.
 “From its several corn refi ning and soybean processing 
plants, Staley supplies soybean meal and corn feeds that 
are vital protein sources for the nation’s poultry, swine and 
cattle.
 “With emphasis on advanced technology, the Company 
manufactures numerous industrial starches from corn, waxy 
maize, potatoes and tapioca. The products are essential in the 
production of paper, textiles, adhesives, building materials 
and many other goods.
 “In addition to corn refi ning and soybean milling 
[crushing], Staley is active in other agribusinesses–grain 
merchandising and commodity futures trading. The 
Company is diversifi ed in consumer brands–primarily food, 
beverage and home care products–and as a supplier to the 
food service fi eld. Staley international interests refl ect its 
grain processing orientation.”
 Page 3: For the year ended Sept. 30, 1980: Sales: 
$1,655.992 million. Net earnings: $73.81 million. Earning 
per common share: $5.27. Price range of common stock: 
High $33. Low 23½.

 Pages 4-5: Staley’s two principal businesses are corn 
refi ning (incl. high fructose corn syrup or HFCS) and 
soybean processing. “Our soybean crush reached a new 
high in 1980 and a meaningful gain in market share was 
achieved.” Donald E. Nordlund is Chairman.
 Note: Nordlund was named Staley’s chairman of the 
board in May 1975. He had been named Staley’s president 
in 1965. Prior to that he served as Staley’s vice president 
with responsibility for the fi nancial, legal, international and 
administrative functions. A 1948 Graduate of the University 
of Michigan Law School, Nordlund was associated with a 
Chicago Law fi rm for eight years before joining Staley’s law 
division.
 Pages 15-16: “The Company’s food protein line 
includes soy fl our and grits, soy protein concentrate, 
textured soy proteins, Vico hydrolyzed vegetable proteins 
and Gunther whipping proteins. Soy fl our and soy protein 
concentrate play nutritional and functional roles in baked 
goods and meat products. Textured soy fl our and textured 
soy protein concentrate are used to improve such foods as 
chili, pizza topping, ground beef and breaded patties. Vico 
hydrolyzed vegetable proteins are popular fl avor enhancers 
in convenience foods. Gunther proteins are utilized as egg 
albumen replacers in confections and cake icings. The 
Company’s principal food protein production facility is 
located in Decatur. It can produce more than 40 million 
pounds of soy protein concentrate and 120 million pounds of 
soy fl our annually as well as texturized versions of each.
 “Soy Concentrate Important: Sales emphasis was placed 
on soy protein concentrate in 1980. The largest use of Staley 
soy protein concentrate is in calf milk replacer, a market 
that continues to grow. Staley has been instrumental in the 
development of calf milk replacer formulas utilizing soy 
protein. Staley believes, however, that the greatest long-term 
market potential for soy protein concentrate is in the food 
processing industry.
 “During the year, food processors were encouraged to 
upgrade from soy fl our to soy protein concentrate, which has 
superior functional and physical properties. Food processors 
responded favorably, which was one reason the Company’s 
domestic soy protein concentrate sales increased by nearly 
40 percent.
 “In 1980, the U.S. Army began using ground beef 
and soy concentrate blends in its food service operations, 
positively infl uencing sales of Staley soy proteins.
 “In January, a new soy protein concentrate with 
improved solubility was introduced. The product–Sta-Pro–is 
positioned as a replacement for more expensive soy isolate 
or sodium caseinate in a range of foods. In coming months, 
the protein division plans to emphasize sales of Sta-Pro for 
use in meat products in the U.S. and abroad.
 “Protein Development Unit Added: A new facility for 
protein development was added to the Galesburg, Illinois, 
plant in 1980. The Galesburg plant produces Gunther 
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whipping proteins. The new pilot unit is further evidence of 
the Company’s belief that edible soy proteins will become 
increasingly important in the world food picture. Sales of 
Staley food proteins are expected to advance in 1981, with 
growth in both domestic and international markets. Refi ned 
Oil Sales Increase
 “Sales volume of refi ned vegetable oils–especially 
hydrogenated types–increased in 1980. Staley processes both 
corn and soybean oils at its Decatur refi nery. The facility can 
produce 400 million pounds of salad oil annually and 100 
million pounds of hydrogenated oil. Hydrogenated oil is a 
principal ingredient in margarine.”
 Page 22: Fiscal 1980 was an excellent period for Staley 
soybean milling. The Company’s soybean mills operated at 
close to capacity for the year.
 “The fi ve plants have a combined daily capacity of 
more than 350,000 bushels, making Staley the nation’s 
third largest soybean processor. Among Staley mills, the 
largest are Decatur with a daily processing capability of 
120,000 bushels, Des Moines with 100,000 bushels and the 
Champaign mill with 70,000 bushels.” Address: Decatur, 
Illinois.

1394. Anderson, Eugene N. 1980. Re: Soybeans, tofu, and 
tempeh. Letter to William Shurtleff at Soyfoods Center, 
Dec. 12–in reply to inquiry. 2 p. Typed, with signature on 
letterhead. [4 ref]
• Summary: A sinophile, he is collaborating with Dr. Paul 
Buell (an historian at Western Washington University, 
Bellingham, WA) on various books on Chinese agriculture, 
including an economic botany. “We are currently working 
on the soybean article for this and drawing heavily on your 
books. He is an inveterate tofu maker who lives by your 
books.”
 The spices in real curry are fascinating and much 
different from those in the “nauseating and disgusting ‘curry 
powder’ of commerce.”
 He is aware of some spectacularly fi ne Chinese books on 
vegetarian soyfoods cookery, written by Buddhist religious 
groups. “Most of the Chinese cookbooks in English are 
obscene and should be banned as pornography.”
 It is now known that the old Shen Nung Herbal is from 
ca. 100 A.D.
 “Tempe I assume to be an application to soybeans of 
earlier technology used on coconut. Incidentally the soybean 
was introduced to the Malay world by people from the 
Fujian-Guangdong border between Xinmen (Amoy) and 
Swatow (Shandou), as shown by the distinctive dialect words 
borrowed into Malay (bahasa Indonesia, bahasa Malaysia)–
taohu, taugé, taucho, tausi, etc. These are also in Indonesian 
and Filipino–though tausi could be from Cantonese. These 
are direct borrowings of precisely the dialect forms of the 
border area, the southern dialects of the Southern Min or 
Hokkien language. Tauhu, for instance, is their pronunciation 

of tofu (doufu in standard Chinese). One word I can’t explain 
is kecap (formerly spelled ketjap and so pronounced), the 
Malay word for soy sauce. It seems to have referred earlier 
to quite a different, local brew. It has nothing whatever to do 
with ketchup.
 “The latest soy news is yet another proof that peasant 
techniques have their reasons. It now appears that soybeans 
have a huge amount of phytate, amounting to up to several 
percent of the bean. Phytate (the distinctive ion of phytic 
acid) takes up calcium, zinc magnesium, niacin and other 
chemically active items in food and makes chemical 
compounds that humans can’t digest effectively. Thus the 
calcium, niacin, etc., of food is lost. This leads to calcium 
defi ciency, zinc defi ciency (as with whole-grain wheat 
bread eaters in the Near East), or worst of all, pellagra (corn 
is classically associated with pellagra because it’s high in 
phytate and low in niacin). But of course if you add calcium 
or magnesium or the like to your food, it takes up the phytate 
and you’re OK. Heat also destroys some of it. Micro-
organisms such as yeasts and Aspergillus can also destroy 
it, having appropriate enzymes. Thus processing soybeans 
with gypsum, nigari or fungal fermentation wipes out this 
danger.” Address: Dep. of Anthropology, Univ. of California, 
Riverside, CA 92521.

1395. Wakana, Teruo; Okubo, Kunio; Hanaoka, Yutaka. 
Assignors to Kibun Company, Ltd. (Tokyo, Japan). 1980. 
Process for producing soybean milk. U.S. Patent 4,241,100. 
Dec. 23. 4 p. Application fi led 11 Sept. 1978. [10 ref]
• Summary: Unsteeped soybeans are boiled in an alkaline 
aqueous medium for a few minutes to inactivate the 
lipoxygenase enzyme before grinding the beans. “A process 
for producing soybean milk without undesirable beany fl avor 
or bitterness and giving soft and pleasant feel to the tongue, 
which comprises cooking unsoaked soybeans in an aqueous 
medium for as short a period as practicable, grinding the 
boiled soybeans while bringing them into contact with a 
sodium bicarbonate aqueous solution at a relatively high 
temperature, extracting the soyprotein and other water 
soluble components from the ground soybeans and removing 
a substantial amount of the solids from the slurry.” Address: 
1. Hidaka, Japan; 2. Ogose, Japan; 3. Akishima, Japan.

1396. Bourne, Malcolm C. 1980. Re: History of research on 
food uses of soybeans at Cornell University and the New 
York State Agric. Exp. Station (Ithaca, New York). Letter to 
William Shurtleff at Soyfoods Center, Dec. 29. 2 p. Typed, 
with signature on letterhead.
• Summary: “Dr. David Hand, Professor Emeritus of Food 
Science and Chairman of the Department at Geneva for 
many years, established the soybean food research program 
at Geneva in the 1950s. You may wish to contact him. His 
present address is 1002 York Lane, Annapolis, Maryland 
21403. He was awarded the Babcock-Hart Award of the 
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Institute of Food Technologists in 1977 largely because of 
his active interest in soyfoods. The Babcock-Hart award is 
given to individuals who have distinguished by contributions 
to food technology which have resulted in improved public 
health through more nutritious food.
 “I presume you are familiar with the work of Dr. James 
B. Sumner, Professor of Biochemistry at Cornell, who 
worked with soybean enzymes in the 1940s. Dr. Sumner won 
the Nobel Prize in chemistry in 1946 for crystallizing the fi rst 
enzyme, urease, derived from jackbeans. Also Clive McCay, 
Professor of Nutrition, developed Cornell Formula Bread 
which contains soy fl our to improve the bread’s protein 
content. Also Dr. R.H. Barnes, Chairman of the Department 
of Nutrition, was deeply involved in many studies that 
established the nutritional quality of soybean proteins.
 “Best wishes for 1981. Sincerely,...” Address: Prof., 
Food Science & Technology, New York State Agric. Exp. 
Station, Geneva, NY 14456.

1397. Bobalik, Julia M.; Taranto, M.V. 1980. The effect of 
enzymic modifi cation on the foaming, water absorption and 
baking quality of defatted soya fl our. J. of Food Technology 
15(6):637-46. Dec. [26 ref]
• Summary: Enzymatic hydrolysis of food proteins usually 
results in profound changes in their functional properties. In 
this case, defatted soy fl our slurries were treated for 0.5, 10, 
15 and 30 minutes with papain and tested for whipability, 
water absorption and baking quality at three replacement 
levels in wheat fl our. Address: Room 104 Dairy Mfgs. 
Building, Dep. of Food Science, Univ. of Illinois, Urbana, IL 
61801.

1398. Borhan, M.; Snyder, H. 1980. Inactivation of soybean 
lipoxygenase in situ by combinations of ethanol and heat 
treatments (Abstract). In: F.T. Corbin, ed. 1980. World 
Soybean Research Conference II: Abstracts. Boulder, 
Colorado: Westview Press. 124 p. See p. 33.
• Summary: “Soaking soybeans at 45ºC in 15 percent 
ethanol for 24 hours extracted 2 percent protein and 6 
percent oligosaccharides based on the original weight of 
soybeans. Of the total phytate, approximately 20 percent 
was extracted. These changes (loss of oligosaccharides and 
phytate) are benefi cial for products consumed by humans.” 
Address: Dep. of Food Technology, Iowa State Univ., Ames, 
IA 50011.

1399. Cheryan, Munir; Deeslie, W. David. 1980. Production 
of protein hydrolyzates in ultrafi ltration-enzyme reactors. 
In: Anthony R. Cooper, ed. 1980. Ultrafi ltration Membranes 
and Applications. New York: Plenum Press. See p. 591-601. 
Proceedings of a symposium “Ultrafi ltration Membranes and 
Applications” held 11-13 Sept. 1979 at the 178th National 
Meeting of the American Chemical Society in Washington, 
DC. [21 ref]

• Summary: “From a historical perspective, the development 
of soy sauce manufacture in the 13th century may be the 
earliest and most successful batch-enzymatic hydrolysis 
process known. Recently, there has been a great interest 
in functionally-modifi ed proteins known collectively as 
protein hydrolyzates for specifi c end uses. The shortage 
of egg albumin during World War II resulted in the fi rst 
development of an enzymatically hydrolyzed protein food 
ingredient for purposes of replacing an existing ingredient; 
its use as a whipping aid is still a major market today. Protein 
hydrolyzates, whether chemically or enzymatically modifi ed, 
are also used as fl avor enhancers...
 “The major advantage of UF-enzyme reactors is that 
the enzyme is theoretically retained within the system and 
can be re-used a number of times; also, some control is 
possible over the molecular size of the product by choosing 
the appropriate membrane pore size.” Address: Dep. of Food 
Science, Univ. of Illinois, Urbana, IL 61801.

1400. Hua, J.J.; Wang, I.H.; Chen, S.K.; Hsu, W.H. 1980. 
Studies on inyu (black bean sauce) fermentation. In: 
Proceedings of the Oriental Fermented Foods. Food Industry 
Research and Development Institute, P.O. Box 246, Hsinchu, 
(300) Taiwan. iv + 229 p. See p. 102-11. Held 10-14 Dec. 
1979 in Taipei, Taiwan. 8 tables. 3 fi gs. [12 ref]
• Summary: Inyu is a fermented soy sauce made with 
black soy beans (Glycine soja Sieb. and Zucc). The annual 
consumption of regular fermented soy sauce and of inyu 
in Taiwan was worth over 25 million U.S. dollars in 1974; 
inyu accounted for 30% of this. Unlike soy sauce, the fl avor 
of inyu is intensifi ed after cooking. This is one of its major 
characteristics and makes it better than soy sauce for use 
in cooking. Fig. 1 shows the traditional inyu fermentation 
process.
 “The chemical composition, enzyme activities, and 
microbial population in the process for Inyu fermentation 
from black bean were investigated. The results indicate 
that the major microorganism responsible for the aging of 
Inyu is the halophilic lactobacilli, while yeast has only a 
minor role in Inyu fermentation. When the washed-koji was 
preincubated at 40-45ºC for 4 hours, the aging period could 
be reduced from 90 to 40 days. The conversion of total 
nitrogen from Inyu-mash to Inyu increased from 60% to 
66%.
 “To further improve the productivity of Inyu 
fermentation, the defatted black bean fl akes and crushed 
black bean fl akes were used to replace the whole black bean 
as raw material. The nitrogen utilization of Inyu-mash also 
increased from 60% to more than 72% after 56 days at 30ºC. 
However, the fl avor and aroma of Inyu made from defatted 
black bean fl akes need to be further improved.” Address: 
Food Industry Research and Development Inst., Hsinchu 
300, Taiwan.
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1401. Kiang, Y.T. 1980. Genetic variation of Glycine max, G. 
soja, and G. javanica (Abstract). Genetics 94(4, Part 2):S53.
• Summary: Many soybeans of each of the three types were 
examined for amylase variation by gel electrophoresis. Some 
contained no amylase. Address: Univ. of New Hampshire, 
Durham, NH.

1402. Kinsella, John E.; Damodaran, Srinivasan. 1980. 
Flavor problems in soy proteins: Origin, nature, control and 
binding phenomena. In: G. Charalambous, ed. 1980. The 
Analysis and Control of Less Desirable Flavors in Food and 
Beverages. New York. Academic Press. See p. 95-131. [79 
ref]
• Summary: Contents: Introduction. Off-fl avors in soy 
proteins. Lipoxygenase and off-fl avors. Control of off-
fl avors: Lipoxygenase inactivation, off-fl avor removal. 
Flavor protein interactions. Conclusions.
 The development of off-fl avor in soy protein is primarily 
due to lipid oxidation of the unsaturated fatty acids in the 
soybean during processing and storage. Address: Inst. of 
Food Science, Cornell Univ., Ithaca, New York 14853.

1403. Kreutler, Patricia. 1980. Nutrition in perspective. 
Englewood Cliffs, New Jersey: Prentice-Hall, Inc. 692 p. 
Illust. Index. 24 x 20 cm. [300+* ref]
• Summary: An exceptionally good nutrition textbook, with 
an excellent chapter on proteins (p. 120-62), containing 
a supportive sidebar (p. 157-58) titled “Perspective on 
vegetarianism.” Contents of the chapter titled “Proteins”: 
Introduction. Classifi cation, structures, and sources of dietary 
protein: Introduction, classifi cation of amino acids, structure 
of proteins, other ways of classifying proteins, proteins in 
foods. Digestion and absorption: Introduction. Enzymatic 
hydrolysis, amino acid absorption, protein synthesis 
(“breaking” the genetic code, the making of a polypeptide, 
functions of synthesized proteins), synthesis of nonessential 
amino acids, gluconeogenesis and energy metabolism 
(disposal of the carbon skeleton, disposal of nitrogen–the 
urea cycle, lipid synthesis, summary of protein metabolism). 
Protein requirements: Introduction. Nitrogen balance studies, 
determination of protein quality (biological value, net protein 
utilization, protein effi ciency ratio), protein and amino 
acid requirements. Protein excess and protein defi ciency: 
Introduction. High protein intake and the arctic Eskimo, 
protein defi ciency. Trends in U.S. protein consumption. 
Summary.
 The word protein (from the Greek proteios, meaning 
“of the fi rst rank”) was fi rst used by two scientists during 
the 1830s. The Swedish chemist Jöns Jakob Berzelius had 
fi rst proposed the word in a communication to the Dutch 
agricultural chemist Gerard Johannes Mulder. Mulder fi rst 
used the word in published papers in 1838 to describe what 
he thought was a single substance that was a component of 
all living matter.

 Although research since Mulder’s time has shown 
that protein is not one but a multiplicity of substances, it 
has confi rmed that proteins are truly “of the fi rst rank” 
in importance to all life. Some amino acids had been 
chemically identifi ed as far back as 1810, even before 
proteins were described, but others were still being identifi ed 
more than a hundred years later. Amino acids are essential 
for every body process, from transmission of the genetic 
information necessary to perpetuate every species, to the 
growth and maintenance of the cells of the individual 
organism.
 Ever since proteins were identifi ed, controversy has 
raged over dietary requirements. Although most Americans 
already consume amounts far in excess of any known 
need, numerous advertisements for protein-enriched 
products imply that we as a nation are a protein-deprived 
people. Protein-energy malnutrition is, however, of critical 
importance in a number of developing nations, where 
inadequate food supplies led to both protein and energy 
undernutrition. Address: Chair, Dep. of Nutrition, Simmons 
College, Boston, Massachusetts.

1404. Liener, Irvin E. 1980. Miscellaneous toxic factors. In: 
I.E. Liener, ed. 1980. Toxic Constituents of Plant Foodstuffs. 
2nd ed. New York: Academic Press. xiv + 502 p. See p. 430-
67. Chap. 13. [322* ref]
• Summary: Soya is discussed under: Estrogenic factors (p. 
430). Antivitamin A (Raw soybeans are know to contain the 
enzyme lipoxidase, which oxidizes and destroys carotene; 
p. 442). Antivitamin D (which leads to rachitogenic activity 
and can cause rickets; p. 442-43). Antivitamin E (p. 444). 
Antivitamin B-12 (p. 447). Other enzyme inhibitors 
(inhibitor of pancreatic lipase; p. 452). Flatus-producing 
factors (p. 455-56).
 The estrogenic principles of plants have been, in most 
cases, chemically identifi ed as isofl avones, which occur 
naturally in the form of glucosides. Isofl avones have been 
isolated from the soybean.
 “One of the major factors limiting the human 
consumption of legumes is their ability to produce gas in 
the gastrointestinal tract, also referred to as fl atulence.” 
The intestinal gas is “composed largely of carbon dioxide, 
hydrogen, and, to a lesser extent, methane. Studies 
have clearly implicated the oligosaccharides raffi nose 
and stachyose as causative factors of fl atus. These 
oligosaccharides are related by having one or two -D-
galactopyranosyl groups attached to sucrose via -1,6-
galactosidic linkages. Owing to the absence of enzymes in 
the human intestinal mucosa that are capable of hydrolyzing 
this linkage, the intact oligosaccharides accumulate in 
the lower intestine, where they undergo fermentation by 
anaerobic bacteria. The gases so produced are responsible 
for the characteristic features of fl atulence, namely, nausea, 
cramps, diarrhea, abdominal rumbling, and the social 
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discomfort associated with the ejection of rectal gas. Such 
traditional soybean foods as tofu (soybean curd) and tempeh 
have little fl atus activity." Address: Dep. of Biochemistry, 
College of Biological Sciences, Univ. of Minnesota, St. Paul, 
MN 55108.

1405. Lin, Ching-Fwu. 1980. Preparation of shrimp-fl avored 
tempeh using a thermo-tolerable Rhizopus sp. T-3 isolated 
from Indonesia. In: Proceedings of the Oriental Fermented 
Foods. Food Industry Research and Development Institute, 
P.O. Box 246, Hsinchu, (300) Taiwan. iv + 229 p. See p. 
167-79. Held 10-14 Dec. 1979 in Taipei, Taiwan. 8 tables. 3 
fi gs. [20 ref]
• Summary: This T-3 strain of Rhizopus mold, which was 
isolated from indigenous tempeh collected on Bali island, 
grew vigorously even at 45ºC or more, and the stolon 
and sporangiophore were found to be larger than for any 
Rhizopus species listed in the “Taxonomical Studies on the 
Genus Rhizopus” by Inui et al. This mold produced abundant 
hydrolytic enzymes, such as acid protease, glucoamylase, 
lipase, cell separating enzymes and milk clotting enzyme in 
soybean substrate. The tempeh prepared by this mold after 
18 hours fermentation at 30ºC–40ºC had the fl avor of shrimp. 
The tempeh thus made was easily macerated into a single 
cell from slight blending in a blender.
 “An improved procedure for preparation of tempeh 
using raw soybean as substrate is presented in this paper.” 
Address: Inst. for Microbial Resources, Taiwan Branch, 100 
Chien-Hsing St. East, Taichung, Taiwan.

1406. Mogi, Koya. 1980. Recent progress of soy sauce 
manufacturing in Japan. In: Proceedings of the Oriental 
Fermented Foods. Food Industry Research and Development 
Institute, P.O. Box 246, Hsinchu, (300) Taiwan. iv + 229 p. 
See p. 88-101. Held 10-14 Dec. 1979 in Taipei, Taiwan. 13 
tables. 6 fi gs. [2 ref]
• Summary: Contents: Introduction. Manufacture: Treatment 
of raw materials, koji making, aging, pressing, refi ning. High 
temperature and short time cooking method. The following 
tables are included: 1. Classifi cation of shoyu (5 kinds, 
3 grades, 3 production methods). 2. Some characteristics 
of different kinds of shoyu (kinds, color, soybean:wheat 
ratio). 3. Typical composition of 5 different kinds of shoyu. 
4. Differences in koikuchi shoyu grades (total nitrogen, 
soluble solids except NaCl, alcohol). 5. Differences in 
shoyu production methods (hon-jozo, shinshiki, amino acids 
liquid mix). 6. Shoyu production of different kinds in 1977 
(koikuchi 917,738 kl = 85% of total, usukuchi 124,829 kl = 
11.6% of total, tamari 23,437 kl = 2.2% of total, shiro 4,456 
kl = 0.4% of total, saishikomi 3,072 = 0.3% of total). 7. 
Shoyu production in different grades in 1977 (special 59.3% 
of total, upper 27.5%, standard 13.2%). 8. Shoyu production 
by different methods in 1977 (hon-jozo 66.9% of total, 
shinshiki-jozo 28.4%, amino acids liquid mix 4.7%).

 The innovation of treating soybeans using the high 
temperature and short time cooking method increased 
the yield of shoyu very much and was patented in Japan, 
the USA, and Canada. The protein in raw soybeans is 
undenatured and cannot be hydrolyzed (digested) by the 
enzymes of koji molds. Therefore it is necessary to denature 
the soybean protein by cooking so that it can be hydrolyzed. 
“The phenomenon of the so-called ‘N-property’ (turbidity 
nature) appears, if portions of soybean protein remain 
undenatured. ‘N-property’ is the phenomenon that shoyu 
becomes turbid when it is diluted and heated. This is the 
appearance of insoluble form of undenatured protein and 
remarkably diminishes the commercial value of shoyu.
 “Undenatured protein is soluble in water, especially 
saline water, and goes into the product. If the product 
contains undenatured protein, ‘N-property’ described 
above appears as a coagulant when shoyu is diluted to the 
concentration fi tted to the specifi ed cuisine and/or further 
heated. However, excess denaturation also makes soybean 
protein undecomposable by proteolytic enzymes. Thus, over-
denaturation results in a decrease of the yield of shoyu and 
an increase of the production cost.
 “Steam cooking has been used as a means to increase 
digestibility of soybean protein. Technical know-how of so-
called ‘NK-method’ developed by Mr. Tateno et al. of the 
author’s company in 1952 has been generally used by many 
soy sauce manufacturers. It was an epoch-making method 
of soybean treatment in shoyu making. Before that time, the 
utilization rate of nitrogen was about 66 to 70%. A utilization 
rate of nitrogen is defi ned as a percentage of soluble nitrogen 
in moromi mash to total nitrogen in the raw materials used. 
In this method, soybeans are cooled rapidly after cooking to 
prevent excess denaturation. Soybeans are steamed at 0.9 to 
1 kilogram per square centimeter gauge pressure for 30 to 
60 minutes (average 45 minutes) and then cooled as soon as 
possible with the aid of jet condenser to reduce the pressure 
inside the cooker. Thus, the utilization rate of nitrogen 
attained by the ‘NK-method’ is 81 to 82%. After many years, 
the ‘NK-method’ was fi rst replaced with ‘high temperature 
and short time cooking method’ in about 1970.
 “It has long been believed that the treatment of the 
‘NK-method’ is best with steam at 0.9 kilograms per square 
centimeter for 30 to 60 minutes and that either higher 
temperature or longer time causes excess denaturation and 
decrease of the utilization rate of nitrogen. However, the 
author’s results of bench-scale experiments indicate better 
digestibility of soybeans when the conditions of higher 
temperature and shorter time are used for denaturation of 
protein.” Address: Kikkoman Shoyu Co., Ltd., Plant No. 7, 
339 Noda, Noda-shi, Chiba-ken, Japan.

1407. Nelson, A.I.; Wei, L.S.; Steinberg, M.P. 1980. Foods 
from whole soybeans. In: F.T. Corbin, ed. 1980. World 
Soybean Research Conference II: Proceedings. Boulder, 
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Colorado: Westview Press. xv + 897 p. See p. 745-62. [12 
ref]
• Summary: Contents: Introduction: Nutritional value. 
A concept for preparation of whole soybeans for human 
food use: Inactivation of the lipoxygenase system, use of 
sodium bicarbonate blanch, inactivation of anti-nutritional 
factors, effects of quality and variety of soybeans for 
direct food use, use of the concept. Home preparation of 
soymilk: Introduction, experimental, results and discussion, 
conclusions, recommendations. Soybean breakfast and 
patty foods: Introduction, raw bean treatments, hydration, 
tenderization, trypsin inhibitor inactivation, soybean foods. 
Weaning or breakfast foods: Soy-whole wheat, soy-corn, 
soy-sweet potato. Fried patty meat substitute: Soy-potato, 
soy-rice. Conclusions. Notes. Address: Dep. of Food 
Science, Univ. of Illinois, Urbana, IL 61801.

1408. Pryde, E.H. 1980. Nonfood uses for soybean oil. 
In: D.R. Erickson, et al., eds. 1980. Handbook of Soy Oil 
Processing and Utilization. American Soybean Assoc. 
(St. Louis, MO) and American Oil Chemists’ Society 
(Champaign, IL). viii + 598 p. See p. 459-481. [87 ref]
• Summary: In 1976 non-food utilization of soy oil was as 
follows (million lb/percentage of total, not including foots 
and loss): Paint and varnish (85/36.5%), resins and plastics 
(83/35.5%), other drying oil products (4/1.7%), fatty acids 
(26/11.3%), other inedible (32/13.9%). Foots (a source of 
soybean fatty acids) and loss was 278 million lb.
 The quantities of soy oil consumed over the last 30 
years in the drying oil industries reached a maximum of 
242 million lb in 1953 and a minimum of 141 million lb in 
1972. Soy oil use was 178 million lb in 1963 (accounting 
or 20% of the total oil used by the drying oil industry), 214 
million lb in 1966 (23% of total), and 164 million lb in 1976 
(but 30% of total). These estimates include utilization in 
paints, varnishes, fl oor coverings, printing inks, core oil, 
resins, insulation, linings, packings, caulking compounds, 
oilcloth, and other coated fabrics. The most important use 
for soy oil in the drying oil industries is in alkyd resins. 
Other uses discussed in detail include: Modifi ed soy oil 
products (conjugated, adducts), plasticizers (epoxidized soy 
oil), dimer acids (nonreactive and reactive polyamide resins, 
alkyds, coil coatings, unsaturated polyester resins, urethane 
coatings, dimer diisocyanate [DDI]), surfactants, and 
miscellaneous uses.
 Future products and uses and miscellaneous uses.
 Future products and uses include: acrylated epoxidized 
soy oil, alcohols, aldehyde oils, coatings, hydroformylated 
(oxo) products, nylon 9, plasticizers, and miscellaneous 
(cyclic fatty acids, diesel oil, enzymatically modifi ed 
soybean soapstock, special lubricants).
 Conclusion: Now that petroleum and petrochemical 
prices are increasing at greater rates than those for soybean 
oil, the traditional markets may start growing again. Soybean 

oil, of course, is a renewable resource, and this factor will 
become ever more important as the 20th century draws to a 
close.
 Concerning surfactants (p. 466-67): At least 15 million 
pounds (7,000 metric tons) per year of soybean oil or its fatty 
acids are used in various surface active agents. Among these 
products are the sodium and potassium salts, diethanolamine 
condensates, and polyethylene glycol esters of soybean 
fatty acids. Each year some 8-9 million lb (3,600 to 4,100 
metric tons) of the glycerol monoester of hydrogenated 
soybean acids are produced. Some of these products have 
antimicrobial, pesticidal, or anti-corrosion properties. 
Address: Northern Regional Research Center, Peoria, 
Illinois.

1409. Wang, H.L. 1980. Research on Oriental fermented 
foods at the Northern Regional Research Center. In: 
Proceedings of the Oriental Fermented Foods. Food Industry 
Research and Development Institute, P.O. Box 246, Hsinchu, 
(300) Taiwan. iv + 229 p. See p. 1-14. Held 10-14 Dec. 1979 
in Taipei, Taiwan. 6 tables. [21 ref]
• Summary: Contents: Introduction. Objectives and 
approaches. Introduction of pure culture strains. Enzymes 
produced by the molds. New compounds formed by the 
molds. Nutritional value of fermented foods. Conclusion.
 “Not until the late 1950s were studies on Oriental food 
fermentation begun in the United States at the Northern 
Regional Research Center in Illinois and the Agricultural 
Experiment Station in Geneva, New York. The United 
States Department of Agriculture under Public Law 480, 
has also provided grants to foreign countries for research 
on fermented soybean foods. These arrangements have 
broadened our knowledge of the size and scope of Oriental 
food fermentations.
 “The original objective of our Center’s research with 
respect to Oriental food fermentations was to solve the 
problems involved in the use of U.S. soybeans by the 
Japanese miso industry. The results of that research project 
stimulated our interest in Oriental food fermentations, 
especially those based on soybeans.” Address: Northern 
Regional Research Center, Peoria, Illinois.

1410. Chico-San, Inc. 1981. Chico-San products: A catalog 
of unique natural foods. P.O. Box 1004, Chico, CA 95927. 28 
p. Revised Jan. 1981.
• Summary: Contents: A message from the president, J. 
Robert Kennedy. Chico-San rice products: Rice Cakes 
(6 varieties; plain, millet, or buckwheat, each salted or 
unsalted), Carob Crunch (carob-coated rice cakes in plain or 
mint fl avors), Golden Rice Nuggets, Yinnies candies (Taffy 
made from rice and barley; Caramel made from rice, barley, 
oat powder, raisins, almonds, sesame oil, coconut, rice bran, 
lecithin, natural vanilla, and agar agar).
 Yinnies brand Rice Syrup (“A pure, natural sweetener 
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made from rice, water, and barley malt...”). “How Yinnies 
brand Rice Syrup is made: Chico-San’s process involves the 
conversion of the natural starches in the rice into complex 
sugars. Extended low temperature cooking allows the 
enzymes from the malted grains to create a fermentation 
which occurs in a liquid mash. After an optimum period 
of fermentation, the process is halted and liquid squeezed 
from the mash. This liquid is then vacuum cooked at low 
temperature, bringing the syrup to the proper consistency.” 
Yinnies brand rice syrup and refi ned sugar comparison. This 
rice syrup is high in maltose.
 How Chico-San guarantees Oriental-type organically-
grown brown rice (describes in detail how the rice is grown 
in California). Chico-San whole grains, seeds and beans 
(Incl. organically-grown brown rice, sweet brown rice, 
sesame seeds, black soybeans, and azuki beans). Chico-San 
condiments: Lima soy sauce, soybean puree (miso, in 3 
types, mugi, kome, or hacho), barley koji, kuzu, malt vinegar 
malt vinegar, salt plums, nigari (for tofu making), sesame oil 
(light or dark), tekka. Chico-San imported seaweeds: Hijiki, 
kombu, wakame, nori, sea vegetable gelatin (kanten). Herb 
teas and other products. Chico-San cookbooks. Chico-San 
special recipes–including recipes for Sesame miso spread, 
Black soy beans, Azuki beans, and Wakame miso soup. 
Address: Chico, California.

1411. Tanaka, Teruo; Kawano, N.; Oshima, T. 1981. Cloning 
of 3-isopropylmalate dehydrogenase gene of an extreme 
thermophile and partial purifi cation of the gene product. J. of 
Biochemistry (Tokyo) 89(2):677-82. Feb. [28 ref. Eng]
• Summary: “Amplifi cation [purifi cation] of specifi c 
enzymes has been achieved by the recent technology of 
recombinant DNA.” This paper describes another method 
using a recombinant plasmid. The gene of an extreme 
thermophile, Thermus thermophilus HB8, which codes for a 
leucine biosynthetic enzyme, was cloned in E. coli using the 
recombinant plasmid, pBR322 as a vector. Address: Lab. of 
Biochemical Reactions and Biocatalysts, Mitsubishi-Kasei 
Inst. of Life Sciences, Minamiooya, Machida, Tokyo 194, 
Japan.

1412. Hesseltine, C.W. 1981. Work with soyfoods, Dr. 
Charles Thom, the NRRC culture collection, and the 
NRRC’s main contributions related to fermented foods 
(Interview). Conducted by William Shurtleff of Soyfoods 
Center, March 20. 1 p. transcript.
• Summary: Contributions: (1) The development of solid-
substrate fermentation, an indirect spinoff of work with 
foods, is now widely used in the West. Originally it was used 
for the production of enzymes, and later for experimental 
production of afl atoxins from Aspergillus species. (2) The 
introduction of pure culture yeasts in the miso fermentation 
process in place of the addition of lots of old miso. This is 
now completely accepted and widely used; (3) The use of 

perforated plastic bags to make tempeh.
 Dr. Hesseltine’s PhD thesis was titled “The Mucorales 
of Wisconsin.” This great work has never been published in 
detail because of the lack of funds.
 From 1953-65 he was mostly working on the taxonomy 
of Mucorales, but he was also working on the taxonomy of 
Rhizopus and on the Center’s collection.
 In July 1976 the name was changed from Northern 
Regional Research laboratory to Northern Regional Research 
Center.
 Dr. Charles Thom went to France carrying a collection 
of molds. He got interested in Aspergillus and Penicillium, 
which are important in storage. He also discovered citric acid 
and went to Pfi zer. The collection is at his lab in Arlington 
Farm [Virginia]. He did this all on his own, at his own 
expense. At the time he was a member of the NAS–National 
Academy of Sciences. The department had some other 
collections scattered around and they were all combined at 
Peoria.
 In 1980 Dr. Clifford W. Hesseltine won the Charles 
Thom award; the fi rst winner was Kenneth B. Raper in 
1967. The award is presented by the Society for Industrial 
Microbiology.
 To date Dr. Hesseltine’s lab has sent out about 35,000 
tempeh cultures. The proper name for the room in which koji 
is made is “koji room,” rather than fermentation room or 
incubation room.
 Dr. H.L. Wang came to work at NRRL in 1962 as a 
temporary full-time employee. She is not a U.S. citizen. Her 
husband was hired fi rst. She is now a research biochemist. 
Her main contributions have been in the biochemistry of 
tempeh fermentation, and in how to make tempeh from 
grains and legumes. She is a nutritional biochemist whereas 
Dr. Hesseltine is a microbiologist; they complement one 
another.
 Dr. A.K. Smith was a very good friend of Dr. Harry 
Miller; he was always interested in food. Right after World 
War II, before the Communists took over China, he went to 
China to study primarily foods made from soy; he probably 
got encouragement from Dr. Miller. When he returned, 
he said that NRRC ought to be doing work to help out the 
Japanese. He got Dr. Watanabe and Dr. Shibasaki to come 
to work at NRRL from Japan. They fi rst introduced Dr. 
Hesseltine to fermented foods, such as miso.
 This morning Dr. Hesseltine was looking at viilia; 
he isolated the organism. He like the fermented soymilk 
just fi ne. It is amazing what that microorganism does to 
soymilk. He didn’t notice any beany fl avor, nor did he add 
any sweetener. No one has yet studied the viilia’s polymer. 
Address: Chief, Fermentation Lab., NRRC, Peoria, Illinois.

1413. Hicks, Alastair. 1981. Re: History of the full-fat soy 
fl our factory in Thailand. Letter to William Shurtleff at 
Soyfoods Center, March 25. 2 p. Typed, with signature on 
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letterhead.
• Summary: “The full fat soy fl our factory in Thailand 
commenced production of soyfl our during commissioning 
trials which I ran in the week April 24-28, 1978, as food 
engineer to the project. The location is Mae Chan, a small 
village outside Chiang Rai in the far north of Thailand, near 
the Golden Triangle. The plant was initiated by the ASEAN 
Sub-Committee on Protein, whose chairman is Professor 
Amara Bhumiratana, Director of the Institute of Food 
Research and Product Development (IFRPD), Kasetsart 
University, Bangkok, Thailand.
 “The king of Thailand, King Bhumibol Adulyadej, 
provided the land and buildings, as part of the Thai 
contribution to the project. One aim of the Royal Preserved 
Foods Project is to encourage Hill tribe farmers to grow 
crops other than opium poppies, in this case, nutritious 
soybeans, as part of an overall crop substitution program...
 “The factory is able to make the following products: 
cleaned soybeans (up to 3 ton/hour); clean, cracked, 
debittered soybeans (a possible tempeh raw material); 
enzyme inactive full fat soyfl our. The latter products can be 
produced at 1.1 tonne/hour. Enzyme active products could 
also be produced. Most of the full fat soyfl our is utilized in 
the production of Kaset Infant food, a baby food produced at 
the I.F.R.P.D. in Bangkok. This product in turn is supplied to 
the hundreds of baby health centers throughout Thailand.
 “For further information on these and other details, I 
suggest you write to Professor Amara... Meanwhile, I would 
like you to record the Department of Food Technology, 
Hawkesbury Agricultural College of Advanced Education, 
Richmond, N.S.W., Australia, as a center for soyfoods 
processing and research in Australia.
 “We have an ongoing program of agricultural research 
in soybean varieties suitable for the Asian market. Related to 
this we have developed tofu trials and soybean canning trials. 
Presently we are developing soymilk from full fat soyfl our 
and tempeh as a soyfood in Australia.” Address: Lecturer, 
Dep. of Food Technology, Hawkesbury Agricultural College, 
Richmond, NSW 2753, Australia. Phone: (045) 701 333.

1414. Dubois, Donald K.; Hoover, William J. 1981. Soya 
protein products in cereal grain foods. J. of the American Oil 
Chemists’ Society 58(3):343-46. March. [12 ref]
• Summary: Contents: Abstract. Introduction. Quality 
factors. Defatted soy fl our. Enzyme-active soya fl our 
(defatted; “processed to retain its lipoxidase enzyme activity. 
This enzyme effects changes in bread doughs which result 
in the bleaching of carotenoid pigments and which produce 
peroxides that strengthen gluten proteins”). Full-fat, high-
fat and lecithinated soya fl ours. Soya grits. Soya protein 
concentrates. Soya protein isolates. Milk replacer blends (to 
replace nonfat dried milk in baked goods). Soya bran / fi ber. 
Nutrition. A photo shows W.J. Hoover.
 An estimated 132 million lb of soya fl our was sold to the 

baking industry in 1978.
 Making soy protein isolates involves three main steps: 
(1) The protein is extracted from defatted soy fl our; (2) The 
protein-rich curd is precipitated (isolated) from the soya 
whey; (3) The isolated proteins are neutralized to a pH of 6.5 
to 7.
 The largest use for soya products in the bakery foods 
industry is in combination with other ingredients, such as 
sweet dairy whey, to replaced nonfat dry milk in baked 
goods. Milk replacer blends containing 20-40% protein are 
sold commercially.
 “Soya bran / fi ber” is made by toasting then grinding 
the soybean seed coat. The resulting product has a crude 
fi ber content of about 38%, making it one of the highest fi ber 
sources available commercially. It can be used in multigrain 
breads, in blended fi ber systems or as the sole source of 
added fi ber in such breads.
 Note: This is the earliest English-language document 
seen (June 2013) that uses the term “Soya bran” to refer to 
soy bran.
 Adding soy protein to white bread increases its 
nutritional value. The approximate PER for different types 
of white bread is as follows: Regular–0.7. With 3% soya 
fl our added–0.83. With 6% soya fl our–1.3. With 12% soy 
fl our 1.95. In addition to increases in protein quality, at the 
12% soya fl our level, the protein content is increased by 
50%. Wheat fl our fortifi ed with soy protein has been used 
worldwide in mass feeding programs, including school lunch 
programs, since 1975. This commodity is available through 
the U.S. Food for Peace Programs (P.L. 480). Address: 
American Inst. of Baking, Manhattan, Kansas.

1415. Dutton, H.J. 1981. History of the development of soy 
oil for edible uses. J. of the American Oil Chemists’ Society 
58(3):234-36. March. [10 ref]
• Summary: In 1938, the production of soybean oil was 300 
million lb. By 1945 it had grown to 1,300 million lb, and in 
that year its production fi rst passed that of cottonseed oil, to 
make it the leading edible oil in the U.S.–a position it has 
continued to hold, with 1978 production at 8,700 million lb.
 “This increased consumption was attained, despite the 
well known fl avor and odor defi ciencies of the oil. In part, it 
was occasioned by the exigencies of World War II shortages. 
As much as 30% of soybean oil was ‘forced’ into certain 
margarine formulations and, at the same time, soybean oil 
was discounted 4-9 cents a pound over cottonseed oil for its 
fl avor defi ciency. Despite its expanding market, the fl avor 
of soybean oil was singled out in 1945 as the ‘number one 
problem of the soybean industry’–a problem that would limit 
future soybean production. Soybean oil had been destined 
to become an industrial oil. However, as a paint oil, it dried 
slowly and developed ‘after tack.’ But then, as an edible oil, 
it tasted like paint.
 “It was in this critical state of affairs for the soybean 
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industry that the Chairman of the Board of National Soybean 
Processors Association, Edward J. Dies, summoned the 
Soybean Research Council to the fi rst of what was to become 
annual conferences on the Flavor Stability of Soybean 
Oil in Chicago 1946. He welcomed 28 representatives of 
government, academic, and industrial research organizations 
and immediately charged them with, ‘I cannot too strongly 
emphasize the economic advantages of rapid solution of the 
problem of fl avor stability in soybean oil and soybean oil 
products–let us solve it at the earliest possible moment...’
 “Trivial as it may seem now, the fi rst signifi cant research 
development was the establishment of objective methods 
to assess fl avor and odor... With this new tool, trace metals 
were identifi ed as having special signifi cance in soybean oil 
compared to other edible fats and oils. While cottonseed oil 
can tolerate copper and iron in the parts per million (ppm) 
range, soybean oil is ruined by as little as 0.3 ppm of iron 
and 0.01 ppm of copper. Following this announcement of the 
deleterious effect of trace metals, especially in soybean oil, 
was the removal of brass valves in refi neries and conversion 
from cold, rolled-steel deodorizers to stainless steel and even 
to nickel.
 “Strange as it may seem in retrospect, scientists had 
to establish that ‘soybean fl avor reversion,’ as it was 
then called, was an oxidative process. When government 
scientists sharpened their analytical tools, the relationship of 
peroxidation to off-fl avor became unmistakable. Industry’s 
response was to blanket oils with inert gas at all critical, 
high-temperature steps, including fi nal packaging.
 Note: This is the earliest publication seen (July 2003) 
showing that peroxidation causes off-fl avors.
 “The development reported at the 1946 conference 
has the aspects of a cloak-and-dagger story. At the close 
of World War II, Warren H. Goss, a chemical engineer 
at the Northern Regional Research Center (NRRC), was 
commissioned a major in the Army on special assignment 
to follow Patton’s advancing tanks through Germany and 
to investigate the German oilseed industry. As the troops 
advanced, he kept hearing about a recipe to cure soybean 
reversion; but not until he reached Hamburg did he learn 
the exact details. It was a strange formula involving many 
water washings and such steps as contacting oil with water 
glass; but strange or not, when tested at NRRC, it worked. 
It was not until after this 1946 conference that we found 
why it improved fl avor stability. It worked not because of 
the unusual washing treatments, but because citric acid was 
added to the deodorizer and citric acid complexed trace 
prooxidant metals. Based on this discovery came the surge 
of metal deactivators, i.e., sorbitol, phosphoric acid, lecithin, 
polycarboxy acids and starch phosphates. The immediate 
response of industry was to adopt metal deactivators, and 
today there may not be a pound of soybean oil product not 
protected by citric acid or some similar metal scavenger.
 “These palliative steps, important as they were, 

still begged the question as to what caused off-fl avor to 
develop, i.e., what was the unstable precursor of the odor?... 
Circumstantial evidence pointed to the 7% content of 
linolenic acid, which draws its name from linseed oil, in 
which this fatty acid amounts to 50%.”
 In 1951 Dutton and co-workers discovered that linolenic 
acid was the main cause of off-fl avors in soy oil. By 1966 it 
was found that hydrogenating soy oil using a copper catalyst 
removed most of the linolenic acid without destroying the 
benefi cial essential linoleic acid.
 A portrait photo shows H.J. Dutton. Address: Northern 
Regional Research Center, Agricultural Research, Science 
and Education Administration, USDA, Peoria, Illinois.

1416. Hymowitz, T.; Kaizuma, Norihiko. 1981. Soybean 
seed protein electrophoresis profi les from 15 Asian countries 
or regions: Hypotheses on paths of dissemination of 
soybeans from China. Economic Botany 35(1):10-23. March. 
[30 ref]
• Summary: This is a remarkable, pioneering paper 
that presents new evidence, based on seed protein 
electrophoresis, concerning the paths of dissemination of the 
soybean from its place of origin in northeast China.
 Soybean seed protein extracts from 1,603 accessions 
obtained from 15 Asian countries or regions (not including 
Japan) were analyzed for the presence of alleles of 2 
proteins. The countries were: Northeast China [Manchuria] 
(661 accessions), Korea (417), India (219), south and central 
China (142), Thailand (34), Indonesia (33), Philippines (20), 
Taiwan (18) USSR (16), Nepal (14), Malaysia (13), Vietnam 
(5), Afghanistan (5), Pakistan (4), and Burma (2). Three 
alleles of the Kunitz trypsin inhibitor, designated as Ti-a, Ti-
b, and Ti-c, are electrophoretically distinguishable from one 
another by their Rf values. The seed protein beta-amylase 
has 2 alleles, designated as Sp1-a and Sp1-b, which are 
electrophoretically distinguishable from one another by their 
Rf values.
 About 94% of all accessions had a Ti-a allele. “Only the 
Korean and Central Indian soybean populations have a high 
frequency for the Ti-b allele. Within Korea, the soybeans 
from those districts that lie closes to Korea have a high 
frequency for the Ti-b allele whereas the soybeans from 
those districts that lie closest to China have a low frequency 
for the Ti-b allele. The Ti-b allele is not present in soybeans 
from the Philippines, Vietnam, Thailand, Malaysia, Burma, 
Nepal, Pakistan, and Afghanistan. Only 1 accession each 
from Taiwan and Indonesia have the Ti-b allele.
 “The Sp1-a allele is not present in soybeans from 
Taiwan, Vietnam, Thailand, Malaysia, Indonesia, Burma, 
Pakistan, and Afghanistan. The highest frequency of the 
Sp1-a allele occurs in soybean germ plasm from northern 
India and Nepal.
 Soybean germ plasm pools: “At present we recognize 
7 soybean [germ plasm] pools (SGP) in Asia which are as 
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follows: (1) northeast China and the USSR; (2) central and 
south China; (3) Korea; (4) Japan; (5) Taiwan and southeast 
Asia; (6) north India and Nepal; and (7) central India. The 
eastern half of north China, where the soybean emerged as a 
domesticate around the 11th century B.C. is considered the 
most probable center for dissemination of germ plasm...
 “The soybeans from Asia (including Japan) were divided 
into 3 gene centers... The primary soybean germ plasm 
pool, or in Vavilov’s terminology the primary gene center, is 
China... From the fi rst century A.D. to the Age of Discovery, 
soybeans were introduced and land races were established in 
Japan, southeast Asia and southcentral Asia. These regions 
comprise the secondary gene center for soybeans... Japan 
should be considered a very active microcenter and northern 
India a passive microcenter within the secondary gene center.
 “Central India may be considered a recent or tertiary 
soybean gene center. Another tertiary soybean gene center 
lies within the U.S., while incipient tertiary centers are being 
established in South America and Europe. The concept of 
primary, secondary and tertiary gene centers unifi es time 
and space relationships with regard to the establishment of 
new genetic combinations within the species Glycine max. 
Another feature of this concept is that it establishes the 
foundation upon which future soybean germ plasm collection 
activities can be built.”
 Maps show: (Fig. 2) Korean peninsula divided into 9 
districts showing geographical distribution of the Ti and 
Sp1 alleles. (Fig. 3) India, with 5 states outlined, showing 
geographical distribution of the Ti and Sp1 alleles. One 
of these states is Assam, which includes the Brahmaputra 
valley; soybeans analyzed from Assam contain no Ti or Sp1 
alleles.
 Paths of dissemination: Fig. 4 is a map on which an 
oval shows the primary gene center of the soybean in China 
(in the region about 200 miles southeast of Beijing, in the 
moist, low plain near the mouth of the Yellow River (Huang 
Ho), largely in Hopei and Shantung provinces) and on which 
arrows show the paths of dissemination of the soybean from 
China to Korea, Japan, Taiwan, Malaysia, Indonesia, and 
northern India. “By combining seed protein banding data 
with available historical, agronomic and biogeographical 
literature, we have developed an hypothesis concerning the 
dissemination of the soybean from China to other countries 
or regions in Asia. Our ideas are based partly upon the 
pioneering studies of Nagata (1960) who primarily used 
physiological and morphological data to point out possible 
paths of dissemination of the soybean from China to the rest 
of the world.
 “In developing our hypothesis, we identifi ed 2 major 
restraints concerning the movement of the soybean. One 
restraint is physiological and the other historical. Due to the 
fact that soybeans are day-length sensitive, they spread much 
easier between east and west than between north and south. 
Hence, in the dissemination process quantum latitudinal 

movement of soybeans was rare. Secondly, according to Ho 
(1975) the movement of the soybean out of its home area did 
not take place until the seventh century B.C. Therefore, the 
trial and error period for the adaptation, establishment and 
dissemination of the soybean from region to region within 
China, after the seventh century B.C., proceeded at a very 
rapid rate. As part of the dissemination process, the soybean 
was moved back and forth across geographical areas as a 
consequence of wars, famine, emigration, immigration, and 
trade.
 “The suggested paths of dissemination of the soybean 
from the eastern half of north China to other regions in Asia 
are shown in Figure 4 and summarized below:
 “1. The soybeans grown in the U.S.S.R. (Asia) came 
from northeast China.
 “2. The soybeans grown in Korea are derived from 
2 or 3 possible sources–northeast China, north China and 
the introduction of soybeans from Japan especially in the 
southern part of Korea.
 “3. The soybeans grown in Japan were derived from 
the intermingling of 2 possible sources of germ plasm–
Korea and central China. Most probably the fi rst points of 
contact were in Kyushu and then the soybean slowly moved 
northward to Hokkaido. In addition the soybean moved 
southward from Kyushu to the Ryukyu Islands where they 
came in contact with the soybeans moving northward from 
Taiwan.
 “4. The soybeans originally grown in Taiwan came from 
coastal China.
 “5. The germ plasm source for the soybeans grown in 
southeast Asia is central and south China.
 “6. The soybeans grown in the northern half of the Indo-
Pakistan subcontinent came from central China.
 “7. The soybeans grown in central India were introduced 
from Japan, south China and southeast Asia.” Address: 1. 
Prof. of Plant Genetics, Dep. of Agronomy, Univ. of Illinois; 
2. Assoc. Prof., Faculty of Agriculture, Iwate Univ., Morioka, 
Iwate, Japan.

1417. McNaughton, J.L. 1981. Soya meal–roundtable 
discussions: Color, trypsin inhibitor and urease activity as it 
affects growth of broilers. J. of the American Oil Chemists’ 
Society 58(3):321-24. March. [16 ref]
• Summary: Contents: Abstract. Introduction. Materials 
and methods. Results and discussion: experiments 1, 2, 3, 
4 and 5. Address: USDA, SEA, AR, South Central Poultry 
Research Lab., Mississippi State, MS.

1418. Suberbie, F.; Mendizabal, D.; Mendizabal, C. 1981. 
Germination of soybeans and its modifying effects on the 
quality of full-fat soy fl our. J. of the American Oil Chemists’ 
Society 58(3):192-94. March. [19 ref]
• Summary: Advantages of the process were evaluated; 
protein dispersibility index (PDI), trypsin inhibitor (TI) 
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and lipoxygenase activities, milling capacity, and odor and 
fl avor scores were determined during the different stages 
of the process. In the fi nal stages, marked decreases in 
lipoxygenase and TI activities were observed. The PDI 
increased with germination time in unheated soybeans. Odor 
and fl avor scores improved substantially. Milling capacity 
dropped as germination time was increased.
 “In germinated soybeans, TI activity is decreased, 
possibly by the internal heat generated by germination.” 
Figure 2 shows that when soybeans were germinated for 
72 hours, the TI activity dropped to about 87% of its initial 
level after soaking and about 1 hour of sprouting, then fell 
to about 78% of its initial level after 72 hours. If soybeans 
were germinated for 72 hours, then steamed for 2 hours, 
or steamed, dried, and pearled, the trypsin inhibitor level 
dropped to about 10% of its initial level. The addition of 
moist heat was the major reason for the large drop in the 
latter cases. Address: Industrial de Alimentos, Mexico City.

1419. Wright, K.N. 1981. Soybean meal processing and 
quality control. J. of the American Oil Chemists’ Society 
58(3):294-300. March. [60 ref]
• Summary: Contents: Abstract. Introduction. Nonprocessing 
quality factors. Biologically active factors. Allergenicity. 
Soybean processing. Laboratory tests for quality. Urease 
activity.
 Soybeans are widely used to make calf-milk replacer, 
but this can cause unexpected problems.
 “Allergenicty: It has been reported that calves are 
particularly sensitive to certain soybean proteins. Attempts to 
substitute more than 30% or 40% soya resulted in diarrhea, 
weight loss and occasional deaths (48, 49). Smith and 
Sissons (50) provided evidence of disturbances in intestinal 
function, which may be linked with a gastrointestinal allergic 
response. Barratt et al. (51) studied serum antibody responses 
to ingested aqueous alcohol extracted-soy proteins and 
showed them to be predominantly a complement-fi xing IgGl 
precipitin. No evidence of tolerance was seen. Previously 
sensitized calves responded to reintroduction of a soya diet 
with marked increases in antibody levels. Biopsies revealed 
morphological disturbances to the villi and lamina propria 
of the intestine. A signifi cant inhibition of fl ow rate in the 
intestine was demonstrated in the pig.
 “Diser (52) observed that when calves were given 
successive feeds prepared from heated soy fl our, mean rates 
of digesta fl ow increased markedly between the fi rst and 
fi fth feed, which confi rmed other observations. Ileal fl ow, 
polyethylene glycol recovery and N absorption obtained for 
heated soya fl our were signifi cantly different (P < 0.05) from 
those for casein or ethanol extracted soy meal. It appeared 
that hot aqueous ethanol treatment of soybean products for 
calf feeding had a benefi cial effect by inactivating toxic 
factors responsible for disturbances of digestive processes. 
The benefi cial effect that ethanol extraction of soya meal 

had in calf diets in preventing digestive disorders and in 
improving growth may have been partly due to the removal 
of ethanol-soluble oligosaccharides. Sucrose, a major 
disaccharide in soybeans, is not digested by the calf, nor are 
the polysaccharides stachyose and raffi nose.” Address: A.E. 
Staley Mfg. Co., Decatur, Illinois.

1420. Fardiaz, Dedy; Markakis, Pericles. 1981. Degradation 
of phytic acid in oncom (fermented peanut press cake). J. of 
Food Science 46(2):523-25. March/April. [16 ref]
• Summary: The phytic acid content decreased rapidly 
during fermentation. Phytase is the enzyme that hydrolyzes 
phytates. Address: Dep. of Food Sciences & Human 
Nutrition, Michigan State Univ., E. Lansing, MI 48824.

1421. Andres, Cal. 1981. The versatile soybean: Supplies 
two necessary food components–protein and fats–plus wide 
range of functional attributes. Food Processing (Chicago) 
42(5):142-44, 146, 150, 152, 154, 156, 158, 163. May.
• Summary: This article is in the section titled “Ingredients 
handbook.” Contents: Introduction. Protein: Soy fl our 
and grits (50-52% protein), soy protein concentrate (70% 
protein), and isolated soy protein (90% protein or more), 
extremely versatile, extruded products, spun soy protein 
made from isolated soy protein, functional benefi ts of using 
soy protein, analogs–products resembling conventional foods 
in appearance, color, fl avor and texture (such as breakfast 
strips {bacon}, whipped toppings, and imitation cheese), 
soy protein makes excellent use of farmlands potential to 
produce protein, Gallup poll shows 71% of Americans view 
soy protein favorably, different types of soy fl our.
 Soy protein suppliers (tells what kinds of products 
are sold by each company): ADM Foods (Archer Daniels 
Midland), Cargill Protein Products Dept., Central Soya Co., 
Dairyland Products, Dawson Food Ingredients (Subsidiary 
of Dawson Mills), Farmland Agriservices, Inc. (formerly 
known as Far-Mar-Co., Inc.), Food Ingredients, Inc. (the 
U.S. “sales representative of a full-fat soy-protein fl our 
produced in Germany), Griffi th Laboratories, Kraft Foods 
(isolates), Lauhoff Grain Co. (soy fl ours and textured soy 
fl our), Ralston Purina (regular isolates, “blends of isolated 
soy proteins plus other ingredients such as dairy products.” 
“Structured isolated soy proteins are available as a fi ber and 
as a granular product. The fi ber is the frozen, hydrated form 
and is retort-stable with no degradation of fi ber. Texture is 
similar to that of muscle fi ber”), A.E. Staley Manufacturing 
Co. (The Protein People; soy fl ours and textured soy fl ours, 
soy protein concentrates, whipping proteins, hydrolyzed 
vegetable proteins), Food Protein Council (Washington, DC; 
has two brochures).
 Soybean oil. Suppliers: Capital City Products Co. (Div. 
of Stokley Van Camp, Inc.), Durkee Foods (Div. of SCM 
Corp.), Humco Products (Div. of Kraft, Inc.), A.E. Staley.
 Lecithin. Lecithin suppliers: Ross and Rowe, Inc. (Div. 
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of ADM; regular and granulated lecithin), Central Soya, A.E. 
Staley. On the last page is given the full name and address of 
each supplier mentioned in the article.
 Photos in the article show the cover of the following 
brochures, each available from one supplier: (1) ADM 
Foods: “Look where soybeans go.” (2) Central Soya 
Co.: “Soy fl ours & soy grits.” (3) Food Protein Council: 
“Vegetable protein: Products and the future.” (4) Kraft: “The 
new soy on the block.” (5) Ralston Purina: “Purina proteins: 
Product information.”(6) A.E. Staley: “The protein people.” 
(7) Food Protein Council: “Soy protein: Improving our food 
system.” (8) ADM: “Food oils.” (9) Capital City Products: 
“A complete line...” (9) Staley: “Refi ned oils.” (10) Ross 
& Rowe, Inc.: “Soybean lecithin: Yelkin T,...” (11) Central 
Soya Co.: “Lecithin from Central Soya naturally.” (12) 
Ralston Purina Co.: “Nutritional aspects of Ralston Purina 
isolated soy protein.” Address: Senior Associate Editor.

1422. Hildebrand, D.F.; Hymowitz, T. 1981. Two soybean 
genotypes lacking lipoxygenase-1. J. of the American Oil 
Chemists’ Society 58(5):583-86. May. [32 ref]
• Summary: The USDA soybean germplasm collection 
was screened for genotypes lacking lipoxygenase-1. Two 
varieties or plant introductions (PI) were found: 133226 from 
Indonesia and PI 408251 from Korea.
 Lipoxygenase [linoleate: O2 autoreductase, EC 
1.13.11.12] is widely considered to be the principal cause 
of the undesirable fl avors in soy products, especially 
soymilk. Moreover, the lipid hydroperoxides resulting from 
lipoxygenase action can lead to loss of nutritive value by 
the destruction of certain vitamins and protein. In addition, 
lipid hydroperoxides and their breakdown products may have 
toxic effects.
 Soybean seeds contain at least three lipoxygenase 
isozymes, each having a molecular weight (MW) of about 
100,000. With linoleic acid the substrate, lipoxygenase-1 
(L-1) has a pH optimum at 9.5, L-2 has a pH optimum at 
6.5, and L-3 has a broad pH optimum from 4.5 to 9.0. The 
isoelectric points of the three isoenzymes are also different. 
L-1 is the most acidic. L-1 is the most reactive with free 
linoleic acid, whereas L-2 and L-3 are most reactive with 
methyllinoleate or trilinolein. On an equal protein basis, L-1 
is 2.5 times as active as L-2 at its optimum pH, and L-2 is 
2.5 times as active as L-3 or L-3b. L-1 is at least 36 rimes 
more stable than L-2 at 69ºC. Address: Dep. of Agronomy, 
Univ. of Illinois at Urbana-Champaign, Urbana, Illinois 
61801.

1423. Rice, R.D.; Wei, L.S.; Steinberg, M.P.; Nelson, A.I. 
1981. Effect of enzyme inactivation on the extracted soybean 
meal and oil. J. of the American Oil Chemists’ Society 
58(5):578-83. May. [22 ref]
• Summary: Steam heat treatment of soybeans prior to 
extraction was benefi cial to quality of both oil and fl ake. 

Address: 1. Marfl eet Refi ning Co., Ltd., Hull, England HU9 
5NJ; 2-3. Dep. of Food Science, Univ. of Illinois.

1424. Lee, Hyun Ja; Suh, Jung Sook. 1981. [Effect of 
Bacillus strains on Chungkook-jang processing. I. Changes 
of the components and enzyme activities during Chungkook-
jang-koji preparation]. Korean J. of Nutrition 14(2):97-104. 
June. [22 ref. Kor; eng]
• Summary: Various types of koji were prepared using 
Bacillus natto, Bacillus subtilis, and the traditional method. 
During koji preparation, its temperature was very different 
depending on the microorganism used–as was the content 
of ethyl alcohol, reducing sugar, amino nitrogen, and 
water soluble nitrogen. Address: 1. National An Seoung 
Agricultural Junior College; 2. Seoul Junior Health College.

1425. Leviton, Richard. 1981. Current research is promising 
but more is needed: Spilling the beans on soyfood nutrition. 
Vegetarian Times No. 47. June. p. 64-65. [6 ref]
• Summary: “Longterm acceptance of soyfoods in the West 
will depend largely on the ability to convince nutritionists, 
and other protectors of our food system, that tofu, tempeh, 
miso and the other emerging soyfoods provide solid human 
nutrition superior to that of the foods they seek to replace: 
largely meat and dairy products.
 “Back in the 1930s and ‘40s, soybean meal researchers 
discovered that heating the raw legumes would remarkably 
improve the nutritional value of soy meal as a livestock 
feed. The fi ndings paid off handsomely for the soybean meal 
industry. Today soybean meal, which is still used largely for 
cattle feed, constitutes a $5.4 billion market (annual sales of 
24 million tons at $225 per ton). Obviously the research paid 
off.
 “Those of us who produce and promote soyfoods for 
human consumption (notably the products tofu, tempeh, 
and miso), fi nd ourselves in a situation similar to that of the 
soybean meal producers of the 1930s. Our market is small 
(annual retail sales of about $50 million), but the potential is 
terrifi c: we need only convince everyone not already familiar 
with our products of how great they really are.
 “Unfortunately, in an age when a high price is placed 
on knowledge, knowledge often comes at a high price. 
Although evidence suggests great potential for these 
lightly-processed soyfoods in terms of cost and health 
benefi ts, many of the claims made on behalf of soyfoods are 
conclusions based upon extrapolations from research using 
other soy products, often texturized vegetable protein, soy 
isolates and concentrates. The reason is that the industry that 
manufactures these other products has the money to support 
expensive research.
 “Until recently, few researchers were willing to commit 
the time or money for the serious nutritional study of tempeh 
and tofu. Fortunately, that has begun to change. Some 
noteworthy researchers have come to the aid of the industry 
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and the facts they have uncovered thus far with regards to 
these soyfoods are encouraging.
 “What Is Known: Simple laboratory analysis reveals that 
tofu contains anywhere from 4% to 13% protein, with a ‘Net 
Protein Utilization’ (NPU) rating of 65. The NPU refl ects 
the ‘bottom line’ value of how much of a given nutrient the 
body can assimilate. Tofu is 95% digestible. It’s low in fats, 
calories, carbohydrates and contains no cholesterol.
 “Tempeh can have as much as 19.5% protein, an NPU of 
56, and a digestibility rating of 86% (Ed. note: See Margaret 
Nofzinger’s article on “Tempeh and Non-Dairy Yogurt” in 
this issue for information on vitamin B-12 in tempeh).
 “Miso’s protein ranges from 13 to 20% while miso 
itself contains a favorable blend of easily digested sugars, 
minerals and vitamins. These fi gures refl ect the short-term, 
immediately relevant, nutritional scorecard for soyfoods.
 “Nutritionists want to understand the longer-range 
effects of daily consumption of these ‘new’ (to the West) 
protein staples, and this requires more complex and 
expensive studies.
 “Soy proteins, according to Dr. Nevin Scrimshaw of 
M.I.T., ‘are of good quality, approaching or equaling those 
foods of animal origin, and are fully capable of meeting the 
essential amino acid and protein needs of human adults.’ 
Another researcher, Dr. Harold Wilcke, of Ralston Purina, 
notes, ‘The results presented in actual feeding programs 
for infants, children and young adults clearly show that soy 
protein is a much better protein nutritionally for humans than 
would have been predicted on the basis of rat assays.’
 “The conservative consensus among soy protein 
researchers is that the protein quality of soy may be 
considered nearly equal or equal, at adequate intake levels, to 
traditional milk proteins.
 “Now, let’s look at some of the specifi cs.
 “Less Gas: Dr. Joseph Rackis, a nutritional researcher 
at the U.S. Department of Agriculture laboratory in Peoria, 
Illinois, reports that both tofu and tempeh are “essentially 
devoid” of fl atus- (or gas-) producing activity. Writing in 
Soyfoods (Winter 1981, Vol. I, No. 4) Dr. Rackis states that 
the oligosaccharides in raw soybeans responsible for gas in 
humans, have been either deactivated or processed out in 
tempeh and tofu production, leaving these two foods with 
little fl atus activity. Flatus activity is an index of how well a 
given food is actually digested.
 “Protein vs. Vitamins: Dr. Rackis also reports on the 
nutritional value of immature, dry mature and sprouted 
soybeans, which tend to contain high levels of ascorbic 
acid (vitamin C) and beta-carotene (vitamin A). The protein 
quality of these three forms of soybeans in the raw, uncooked 
state is very low, regrettably, with PERs (Protein Effi ciency 
Ratio, the standard protein value reference) for green mature 
soybeans of 0.77; for dry mature, 0.75; and for sprouts, 0.64. 
This is in contrast with cow’s milk which has a PER of 2.5, 
generally considered a reference value.

 “By comparison, moist heat treatment greatly improves 
the PER values (and the protein digestibility) of these forms 
of soybeans to values close to 80% of milk protein. The 
PER for heated green mature soybeans becomes 2.05; for 
dry mature, 2.11; for sprouts, 2.02. It becomes a nutritional 
trade-off, however, with sprouts which are often grown 
for their vitamins. You have either a high protein sprouted 
vegetable but lose most of the vitamins through heating, 
or you have a high vitamin content at the expense of poor 
protein digestibility. Regardless of the state of maturity (dry, 
green or sprouted) Dr. Rackis strongly urges consumers 
to cook soybeans to convert the raw protein into more 
digestible forms. Dr. Rackis’ work and conclusions are an 
example of solid, useable research of soyfoods, and refl ects 
the nutritional basis for the growth of soyfoods in the market.
 “Soyfoods and Cholesterol: Another exciting area 
of nutritional research was reported recently by Dr. K.K. 
Carroll of the University of Western Ontario, Canada 
(published in the Journal of the American Oil Chemists 
Society, March 1981). Dr. Carroll’s work deals with rabbits, 
protein and cholesterol, and the role of soybeans in actually 
lowering the blood levels of cholesterol. It’s commonly 
known that soybeans, and therefore soyfoods, do not contain 
cholesterol, believed to be the major contributor to heart 
disease and other degenerative illnesses. What is not so 
commonly known is that soy protein-based diets can have 
a measurable impact on lowering cholesterol levels in the 
body. Soy protein diets yielded consistently low levels of 
plasma cholesterol compared to casein (milk protein) diets 
in Dr. Carroll’s studies with rabbits. Later studies, conducted 
with humans, showed a small but statistically signifi cant 
difference in the soy-based diet level of cholesterol. Even 
more recent studies (see Vegetarian Times, No. 44, page 
12), deriving from European investigations, report that diets 
containing textured vegetable proteins used for eight weeks 
produced startling reductions in plasma cholesterol levels: 
23% in men and 2.5% in women. The British medical journal 
The Lancet even ventured to recommend a soy-based diet as 
an alternative to traditional low fat, low cholesterol diets as 
preventive measures against heart diseases.
 “Findings such as these are bound to stimulate market 
interest in and demand for soy-protein foods. However, 
typical of the subtleties and lack of complete agreement on 
nutritional studies, it must be pointed out there is not any 
unequivocal agreement on the role of cholesterol in causing 
heart disease, at least not enough to totally convince the 
FDA.
 “Trypsin Inhibitors: Trypsin inhibitors are anti-
digestive factors in raw soybeans and were implicated in 
the original studies that discovered the value of toasting raw 
soybeans. Trypsin inhibitors are believed to interfere with 
the normal activity of human pancreatic trypsin, a digestive 
enzyme. I say believed because this has never been actually 
demonstrated in human subjects, only in laboratory animals. 
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In experiments with rats, prolonged trypsin inhibitor activity 
has been shown to develop an enlarged pancreas and reduced 
growth rates. Adequate heat treatment of raw soybeans 
destroys at least 80% of the trypsin inhibitor, an amount 
considered the safety threshold for humans. Tofu generally 
has 10% or less according to laboratory analyses.
 “Dr. Irvin Liener, of the University of Minnesota, one of 
the key researchers in this fi eld, has reported that, based on 
the pancreatic sizes of test animals, humans may actually not 
be susceptible to pancreatic enlargement and reduced growth 
from trypsin inhibitors at all, contrary to what had been 
thought. While this is yet to be proved defi nitively, and is 
more of a likely extrapolation from laboratory tests, it could 
wipe the slate clean of a longstanding anti-nutritional aspect 
of soybeans” (Continued). Address: Editor and Publisher, 
Soyfoods magazine, 100 Heath Rd., Colrain, Massachusetts 
01340. Phone: 413-624-5591.

1426. Smith, Paul. 1981. Re: Pioneering work with 
debittered full fat soy fl our and with soybeans in Australia. 
Soybean production in Australia. Letter to William Shurtleff 
at Soyfoods Center, undated. 2 p. Handwritten. Plus 
comments on draft of History chapter.
• Summary:  See next page.  Comments on “History of Soya 
in Australia” manuscript: Vincent R. Smith was a soyfoods 
pioneer in Australia. In 1951-52 he began to manufacture 
Australia’s fi rst whole (full-fat) heat-treated (debittered) 
soy fl our. From 1953-54 to 1974-75 V.R. Smith also canned 
soybeans in tomato sauce or puree. In 1956 he founded Soy 
Products of Australia Pty. Ltd. Between 1965 and 1974-
75 Mr. Smith developed and manufactured two soyabean 
meat substitutes–Soya Bean Luncheon Loaf, and Savoury 
Roast–for Bellevue Health Supplies, as part of his product 
range within F.G. Roberts’ Health Foods Proprietary Ltd. 
This latter company has since been absorbed within Soy 
Products of Australia Pty. Ltd. Technically and nutritionally 
these products were excellent, but they were discontinued 
due to rising labour costs, the small Australian market, and 
competition from larger, more highly automated companies 
like Sanitarium and Heinz. At the time, possibly due to the 
very cheap cost of meat in Australia, there was very little 
market interest in soyabeans either as a food, meat substitute, 
and/or extender.
 By 1981 Soya Products of Australia Pty. Ltd. was 
making debittered full-fat soy fl our and grits, Soy Crunch 
(a breakfast cereal containing soy grits), Soy Compound 
(containing dry soymilk, whole soy fl our, malt, and lactose), 
and several types of Muesli containing soy grits. The 
company’s main role is in supplying high grade, human 
consumption quality raw (enzyme active) and debittered 
(heat-treated) soy grits and soy fl our to industry [food 
processors] for a wide variety of uses: cakes, biscuits, bread, 
bread premixes, pizzas, breakfast cereals and mueslis, 
hamburgers, smallgoods, baby foods, soy milk, soy ice 

cream, tofu, and calf- and piglet rations.
 Interest in soyfoods is growing in Australia, and will 
continue to grow fostered by increasing health consciousness 
and the rising prices of meats of all kinds. After the end 
of the Vietnam war in 1975, there was a big infl ux of 
Vietnamese into Australia, swelling the number to 50,000, of 
which 30,000 are ethnic Chinese. There are also some 10,000 
Indonesians currently residing in Sydney alone.
 Letter: “Thank you for your hospitality during my visit 
to the USA... We are now more than fully occupied running, 
maintaining, and expanding our soy fl our mill and our health 
food business. In the last two years we have made substantial 
improvements in our quality control, throughput, and heat-
treatment process. We have also been working on improving 
our bulk unloading and grain cleaning system, and plans for 
extending and further automating our plant are well in hand... 
We are actively participating in research and development 
work on soy fl our and its end uses: particularly in the areas 
of liquid and powdered soymilks and soy ice cream.
 “We were amongst the fi rst people in Australia to use 
soya beans to make products for human consumption, in 
particular heat-treated or debittered full fat soy fl our. We 
were actively involved with the fi rst commercial crops of 
soybeans grown in Australia in the early 1950s at Kingaroy; 
we even had a plot of several varieties of soyabeans growing 
in our own backyard for several years from about 1953-
55. Though the bushes grow, the soybeans never mature 
properly. We also did some interesting work in canning beans 
in tomato sauce or purée and in manufacturing soy meat 
substitutes. In addition to our conventional bakery and small 
goods outlets, our own specialty products and breakfast 
cereals, we are now supplying several small manufacturers 
of tofu, soymilk with soybeans, soy fl our (raw), and soy 
grits (raw) and have recently become involved in tempeh 
manufacture. The trend here in Australia is defi nitely 
following that in the USA and interest seems to have grown 
dramatically in the last year or so. Soyfoods seem to have 
taken off... Unless you can afford shiploads, freight to 
Australia is a killer, so we do our best to avoid importing 
soybeans.
 “I am enclosing a recent newspaper article about a tofu 
producer. We supply him with soy fl our for making his tofu 
and soymilk.”
 Concerning soyabean production in Australia: 
“Soyabeans are widely grown in Australia from just north 
of Shepparton in Victoria (120 miles north of Melbourne), 
through the Riverina district of southern New South Wales 
(NSW), through central, north, and northeastern NSW; the 
Darling Downs area (around Toowoomba) and Kingaroy 
districts of Queensland. More recently soyabeans have been 
grown in Western Australia, near Perth.
 “A great deal of work has gone into developing suitable 
varieties of soyabeans for Australian conditions; much of this 
has been built on American research and experience. U.S., 
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Chinese and Australian beans, while generally similar, are 
very different to handle and process, in our experience.
 “Initially, soyabeans were grown under natural rainfall 
but this is now rare as bean size tends to be small and yield 
poor. Soyabeans are defi nitely not suited to dryland farming 
techniques. Nearly all soya beans now grown in Australia are 
grown under irrigation.”
 Update (March 1995): Paul Smith joined this family-run 
company in April 1980. In 1981 he was just starting to learn 
about its history. By 1986 he had done extensive research 
and writing (which see) on the company history, which 
showed that it had much earlier and very interesting origins. 
Address: Soy Products of Australia Pty. Ltd., 69 Power Road, 
Bayswater, VIC 3153, Australia. Phone: (03) 729-1738 or 
729-3611.

1427. Rosenau, J.R.; Herrick, J.P. 1981. Cheddar cheese & 
tofu mixtures. Soyfoods No. 5. p. 9-10. Summer. [3 ref]
• Summary: Using tofu to extend cheddar cheese has some 
advantages over using typical soy-based extenders. “(1) The 
fl aking step mixes lipoxygenase (the ‘off fl avor’ enzyme) 
with substrate generating fl avor problems that are hard to 
correct.
 “(2) Heating the fl akes to inactivate growth inhibitors 
often produces toasted fl avors.
 “(3) Raffi nose and stachyose remain in the meal causing 
potential fl atus problems.
 “(4) Excess fi ber remains in the meal causing texture 
problems in the extended cheese.”
 To make processed tofu-cheddar cheese, drain tofu and 
press it in nylon press cloth until only about 60% moisture 
remains. Mix 27% tofu with 73% aged, extra-sharp cheddar 
cheese, grind the mixture, the homogenize using a colloid 
mill. Emulsify, adding 2.5% disodium phosphate as an 
emulsifying salt; heat and agitate as the pH rises to 6-7. 
Add 6N hydrochloric acid the adjust the pH downward to 
5.5–5.7. Form into molds, package, and cool to 1.1ºC. The 
manufacturing cost of this product is estimated to be 23% 
below regular sharp cheddar cheese. Address: 1. Dep. of 
Food Engineering, Univ. of Massachusetts, Amherst, MA 
01003; 2. General Foods Corp.

1428. Ashraf, Hea-Ran Lee; Snyder, H.E. 1981. Infl uence 
of ethanolic soaking of soybeans on fl avor and lipoxygenase 
activity of soymilk. J. of Food Science 46(4):1201-04. July/
Aug. [14 ref]
• Summary: “Soymilks were prepared from soybeans 
soaked in 15% ethanol and in 15% ethanol plus 0.1M 
NaOH, 0.1M Na2CO3 or 0.1M NaHCO3 for various times 
at 60ºC. The ethanol was removed before processing the 
soybeans into soymilks, and the soymilks were analyzed for 
composition, lipoxygenase activity, TBA number, and fl avor 
(paintiness, grassiness, nuttiness, cereal, and astringency). 
The change in paintiness with time of soaking did not 

depend only on lipoxygenase activity or on TBA number, 
but was related to the soaking conditions. Soaking in 0.1M 
NaOH gave soymilks with more paintiness than soaking in 
either 0.1M Na2CO3 or NaHCO3.” Address: 1-2. Dep. of 
Food Technology, Iowa State Univ. Now 1. Div. of Human 
Development, Southern Illinois Univ., Carbondale, IL 62901; 
2. Dep. of Horticultural Food Science, Univ. of Arkansas, 
Fayetteville.

1429. Cruz, R.; Batistela, J.C.; Wosiacki, G. 1981. Microbial 
-galactosidase for soymilk processing. J. of Food Science 
46(4):1196-1200. July/Aug. [33 ref]
• Summary: “Several microorganisms isolated from 
soil enriched with soybean meal were screened for their 
ability to produce alpha-galactosidase (-D-galactoside 
galactohydrolase, E.C. 3.2.1.22). Soybean carbohydrates, 
after fermentation with Saccharomyces cerevisiae, were 
used as carbon source for an effective screening. Fructose-
free soy oligosaccharides were effective as inducers of the 
enzyme whereas normal soy oligosaccharides, including 
sucrose, were not. With this carbon source, invertase 
production was insignifi cant and the enzymes present 
liberated galactose from oligosaccharides known to be 
present in soybeans. Among the microorganisms studied, 
Cladosporium cladosporioides (Fres.) de Vr. had the 
highest -galactosidase activity." Address: Departamento 
de Tecnologia de Alimentos e Medicamentos, Centro de 
Ciencias Rurais e de Tecnologia da Fundacao, Universidade 
Estadual de Londrina, Caixa Postal 6001, 86100, Londrina, 
PR, Brazil.

1430. Aiba, Shuichi. 1981. Development of microbial 
industry in Japan. Kukem Dergisi (J. of KÜKEM, Turkey) 
4(2):1-6. Special Issue of the Second National Congress of 
Culture Collections and Industrial Microbiology (KÜKEM). 
[Eng]
• Summary: Contents: Preface. Brief history of development: 
Up to 1945, 1946-1960, 1961-1980, 1981. Economic aspects: 
Vista, antibiotics, amino acids (esp. glutamate), nucleotides, 
enzymes, miscellaneous (citrate, gluconic acid). Epilog.
 The modern fermentation industry, characterized by 
mechanization and quality control, was motivated and 
triggered by the appearance of antibiotics. Before 1945, 
besides the brewing of alcoholic beverages, the Amylo-
process and acetone-butanol were the most representative 
of large-scale fermentations in the pre-war and during the 
war days. In the former, starchy materials were saccharifi ed 
aerobically by the use of Aspergillus oryzae. The period from 
1946 to 1960 was characterized by two major developments: 
the emergence of the penicillin industry and the 
production of amino acid (glutamic acid) by fermentation. 
Bioengineering became sophisticated. During the period 
1961-1980 biochemical engineering and computers came to 
be widely used.
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 The fermentation industry in Japan is large. In 1974 
it produced $8,404,000,000 worth of products. The largest 
segments were liquor $6,300,000,000 (75.0% of the 
total), antibiotics $1,183,000,000 (14%), fermented foods 
$550,000,000 (6.5%), amino acids $250,000,000 (3.0%), and 
other (nucleotides, yeast, ethanol, enzymes, organic acids) 
$121,000,000 (1.5%).
 The main amino acid is glutamic acid, of which the 
Ajinomoto Co. has almost 50% of the market. Production 
peaked at 100,000 tons/year in 1971 and had fallen to 
73,000 tons by 1975. The main nucleotides are inosinic acid 
and guanylic acid. The main enzymes are alpha-amylase 
(12,000 tons/year), protease (1,500 tons/year), and glucose 
isomerase (300 tons/year). Miscellaneous includes citrate, 
lactic acid, and gluconic acid (each organic acids). Genetic 
manipulation of microorganisms is expected to revolutionize 
the fermentation industry.
 Note: This periodical about microbiology is published 
twice a year by the Center for Culture Collections of 
Microorganisms (KUKENS) in Istanbul, Turkey. Address: 
Prof. Dr. Dep. of Fermentation Technology, Faculty of 
Engineering, Osaka Univ., Yamada-kami, Suita-shi, Osaka, 
Japan.

1431. Tsuchiya, Kanji. 1981. Yuyô shujitsu kara naru nyûjô 
mata wa funjô no shokuhin seizô-hô [Method of making 
milklike food or powdered food from oilseeds]. Japanese 
Patent 44,701. Oct. 21. [Jap]
• Summary: This is the author’s key patent for a machine 
used to inactivate enzymes in soybeans for soymilk. Marusan 
and Kibun now use this machine, a diagram of which is 
given on the last page.

1432. Aidoo, K.E.; Hendry, R.; Wood, B.J.B. 1981. 
Amyloglucosidase and maltase activities in soy sauce 
fermentations. J. of Food Technology 16(5):543-48. Oct. [22 
ref]
• Summary: “Despite the problems associated with 
distinguishing between two enzyme activities in a complex 
mixture, it seems clear that both are present and that maltase 
increases in concentration throughout the fermentation 
whereas amyloglucosidase concentrations declined in 
fermentations conducted for more than 64 hr.” Address: 
1. Present address: Dep. of Biological Sciences, Univ. of 
Science & Technology, Kumasi, Ghana; 2. Dep. of Chemical 
& Process Engineering; 3. Dep. of Applied Microbiology, 
Univ. of Strathclyde, Royal College Building, George St., 
Glasgow G1 1XW, Scotland.

1433. Greenwood, Rebecca. 1981. Irresistible soy cuisine: 
Discover soy yogurt and prepare old favorites. East West 
Journal. Oct. p. 64, 66-69.
• Summary: The author prefers fermented soyfoods, 
fi nding them more digestible, and richer in enzymes and 

vitamins. She describes how to prepare homemade soy viilia 
(a yogurt-like product whose starter culture is available 
from GEM Cultures in Fort Bragg, California), homemade 
miso, homemade natto and natto condiment, tofu and natto 
sandwich spread, an autumn meal with natto, amasake, and 
a pecan pie sweetened with thick amasake. She predicts a 
bright future for tempeh. Address: Colorado.

1434. Impoolsup, Attawut; Bhumiratana, Amaret; Flegel, 
Timothy W. 1981. Isolation of alkaline and neutral proteases 
from Aspergillus fl avus var. columnaris, a soy sauce koji 
mold. Applied and Environmental Microbiology 42(4):619-
28. Oct. [27 ref]
• Summary: This variety of Aspergillus mold was found to 
produce two major proteases, one alkaline and one neutral; 
both appeared in the late phase of fungal growth. These 
results lead to a recommendation that koji (soybeans covered 
with mold growth) be transferred to the salt brine in 2 
days rather than the traditional 4 to 7 days. This more than 
doubles the amount of koji that can be produced per unit of 
time. Address: Dep. of Microbiology, Faculty of Science, 
Mahidol Univ., Rama VI Road, Bangkok 4, Thailand.

1435. Yasuda, Masaaki; Uechi, Genso; Miyazato, Koshin. 
1981. Tofuyô genryô kikôji no seizô ni tsuite [On the 
production of koji with Aspergillus oryzae for tofuyo 
manufacturing]. Ryukyu Daigaku Nogaku-bu Gakujutsu 
Hokoku (Science Bulletin of the Faculty of Agriculture, 
University of the Ryukyus) 28:111-18. Nov. 30. [11 ref. Jap; 
eng]
• Summary: “The rice-koji which is Monascus or Aspergillus 
oryzae grown on the steamed rice is important material for 
tofuyo manufacturing. In this paper, the enzyme activities 
of alpha-amylase, saccharifying amylase, acid protease and 
acidity of the koji (mold rice) produced with Aspergillus 
oryzae as seed koji are described. The kinds of rice and the 
method of steaming which are suitable for koji making are 
also described.
 “In the course of koji making, the temperature of the 
koji was increased remarkably 20 hr after inoculation of 
the seeds. And so, it was controlled at around 34ºC by a 
mixing called Teire. The koji was found to have about 30% 
of moisture and a very low acidity (0.05). An appropriate 
incubation period of koji making was 76 hr after the seed 
koji was inoculated.
 “In the course of koji making, the formation of enzymes 
in Ki-Koji was depended upon the kinds of rice and the 
methods of steaming. It was found that the enzyme activities 
of the koji which was made by the non-glutinous rice treated 
with autoclave were increased markedly. In this case, it 
was observed that alpha-amylase, saccharifying amylase 
and protease activities of the koji were 5-, 3- and 3-folds, 
respectively, greater than that of koji making with the rice 
prepared from the method of general steaming.
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 “Saccharifying amylase and alpha-amylase of Ki-Koji 
showed considerable alcohol-, and salt-tolerance.” Address: 
Dep. of Agricultural Chemistry, University of the Ryukyus, 
Okinawa (Ryukyu Daigaku Nogakubu-bu Nôgei Kagaku-
ka).

1436. Melton, S.L.; Moyers, R.E.; Jaynes, J.T. 1981. Storage 
effect on selected characteristics and lipids of defatted soy 
fl ours. J. of the American Oil Chemists’ Society 58(11):959-
66. Nov. [20 ref]
• Summary: Products were stored at 23ºC for 0, 60, 120, 
and 180 days and lipoxygenase activity, thiobarbituric 
acid number (TBA), Nitrogen Solubility Index (NSI), 
and total lipid were determined in 5 replications of each 
fl our. Lipid was separated into 3 fractions by silicic acid 
column chromatography and the fatty acid composition 
of each fraction determined by gas liquid chromatography 
(GLC). Lipids in each fraction were identifi ed by thin layer 
chromatography (TLC) procedures. Toasted fl our had the 
greatest amount of total lipid and lowest TBA of the fl ours, 
and no lipoxygenase activity. Enzyme active soy fl our had 
the highest NSI and the greatest lipoxygenase activity. 
During storage, lipoxygenase activity of enzyme active fl our, 
and TBA and total lipid of each fl our decreased. Percentages 
of lipids in fractions I, II or III were different among the 
soy fl ours, and the percentage of lipids in fractions I and 
II changed during storage. In each lipid fraction during 
storage, linoleic acid decreased in toasted and white fl ours 
but remained constant in enzyme active fl our. Linoleic acid 
in any lipid fraction of enzyme active fl our was lowest of 
the soy fl ours. Address: Univ. of Tennessee, Dep. of Food 
Technology and Science, Knoxville, TN 37901.

1437. Kiang, Y.T. 1981. Inheritance and variation of amylase 
in cultivated and wild soybeans and their wild relatives. J. of 
Heredity 72(6):382-86. Nov/Dec. [17 ref]
• Summary: The cultivated soybean is Glycine max and 
the wild soybean is Glycine soja. Eleven wild relatives 
include Neonotonia wightii, which is a perennial with 
long climbing vines. It is widely distributed in Africa, 
Southeastern Asia, and Taiwan, and is commonly called the 
perennial wild soybean. Seed of Neonotonia wightii showed 
no amylase activity except in two accessions from South 
Africa. Some enzymes of cultivated soybeans have been 
studied electrophoretically, but there is only one brief report 
of isozyme analysis of the wild soybean (Glycine soja). 
Address: Assoc. Prof. of Plant Science and Genetics, Univ. 
of New Hampshire, Durham, NH 03824.

1438. Tsuchiya, Kanji. 1981. Processing equipment for 
soy milk. English translation of a Japanese article in 
Beverage Japan (31 Dec. 1981, p. 18-23). 13 p. Unpublished 
manuscript.
• Summary: An excellent technical work by one of Japan’s 

leading authorities on soymilk product and equipment, who 
is also Marusan’s chief soymilk technician. Contents: 1. 
Worldwide interest in health foods and the soymilk boom. 
2. The basic way of thinking about processing soymilk. 
3. Processing and equipment. Flowcharts, ingredients, 
dehulling and enzyme inactivation (dry heating, soaking in 
hot water, grinding in hot water, grinding in water without 
oxygen, intercepting air with nitrogen, steaming), grinding 
and separation, formulation and sterilization, deodorization 
and homogenization. Address: Seikensha Co., Midori 4-18-2, 
Sumida-ku, Tokyo. Phone: 03-634-2061.

1439. Product Name:  Do-Soy (Full-Fat, Enzyme Active 
Soy Flour).
Manufacturer’s Name:  British Arkady Co. Ltd.
Manufacturer’s Address:  Old Trafford, Manchester, M16 
0NJ, England.
Date of Introduction:  1981.
Ingredients:  Soybeans.
Wt/Vol., Packaging, Price:  25 kg multi-ply sacks with a 
protective moisture-proof layer.
How Stored:  Shelf stable.
Nutrition:  Protein 41.0%, oil 21.0%, carbohydrate 24.0%, 
crude fi bre 2.5%, ash 4.5%, moisture 7.0%.
New Product–Documentation:  Soya Bluebook. 1981. 
p. 63. 1986. p. 85. Company is now an affi liate of Archer 
Daniels Midland Co. Ltd. Product information sheet. 1983. 
Do-Soy has strong enzyme activity. Add it at 7.0% on fl our 
weight and with it an equal weight of extra water.

1440. Hoang, Van Chi. 1981. The Vietnamese and their 
favorite sauces. 7 p. Unpublished manuscript.
• Summary: Fish too small to be sold were made into a 
sauce called nuoc mam. Since the climate is much warmer 
in South Vietnam, fi sh were more abundant there than in the 
North. Also, because the nuoc mam manufacturing process 
is the action of an enzyme that exists in the stomach of the 
fi sh and the effi ciency of that enzymic action depends on the 
average night temperature, nuoc mam produced in the South 
was of better quality. Unfortunately, neither nuoc mam nor 
soy sauce is produced in either parts of Vietnam. There is no 
more nuoc mam because there are no more fi sh.
 The Vietnamese brand of soy sauce is called tuong. 
Tuong production has always been a cottage industry 
practiced in a few villages. Making koji, or moc in 
Vietnamese was the most diffi cult and tedious part of 
the soy sauce manufacturing process. Tuong disappeared 
from existence in North Vietnam after 1955 and in South 
Vietnam after 1975 due to 3 factors: 1. Shortage of food. 
2. Shortage of rice. Since soybeans are considered a luxury 
because “they do not fi ll the stomach,” peanut or cottonseed 
presscakes are suggested instead. 3. Manufacturing was 
limited to a few villages. The professional tuong-makers 
were better off than other villagers. Since manufacturing 
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required a large courtyard, scores of porcelain jars and 
enough capital to store soybeans and sweet rice for many 
months, they were classifi ed as exploiters and their houses 
and belongings were confi scated. Address: Bowie, Maryland.

1441. Lee, Hyun-Ja; Shu, J.S. 1981. Effect of Bacillus 
strains on the Chungkookjang processing (I). Changes of the 
components and enzyme activities during Chungkookjang-
koji preparation. Korean J. of Nutrition 14:87-104. *
• Summary: “In order to study the changes of components 
and enzyme activities during Chungkookjang-Koji 
preparation, the kojis were prepared with Bacillus Natto, 
Bacillus subtilis and traditional method... Amylase and 
protease activities showed on irregular change on standing 
and their activities were not remarkably different among the 
groups and appeared weakly.”

1442. Sudarmadji, Slamet. 1981. Asam phitat dan phitase 
dalam fermentasi tempe kedele [Phytic acid and phytase in 
soy tempeh fermentation]. Agritech 2(1):49-57. [Ind]*

1443. Axelrod, Bernard; Cheesbrough, T.M.; Laakso, 
S. 1981. Lipoxygenase from soybeans: EC 1.13.11.12 
Linoleate: oxygen oxidoreductase. Methods in Enzymology 
71[53]:441-51. [18 footnotes]
• Summary: “Lipoxygenase is a dioxygenase that catalyzes, 
as a primary reaction, the hydroperoxidation, by molecular 
oxygen, of linoleic acid and other polyunsaturated lipids that 
contain a cis,cis-1,4-pentadiene moiety.” Address: Dep. of 
Biochemistry, Purdue Univ., Lafayette, Indiana.

1444. Chauvin, J.V. 1981. Desarrollo experimental de un 
proceso combinado de extrusión e hidrólisis enzimática para 
la elaboración de un suplemento alimenticio a base de arroz 
y soya [Experimental development of a process combining 
extrusion and enzymatic hydrolysis for the manufacture of 
a food supplement based on rice and soya]. MSc thesis in 
Food Science, Centro de Estudios Superiores en Nutrición y 
Ciencias de Alimentos (CESNA), Universidad de San Carlos 
de Guatemala, Facultad de Ciencias Químicas y Farmacia/
INCAP, Guatemala. 56 p. [Spa]*
Address: Guatemala.

1445. Chiao, J.S. 1981. Modernization of traditional Chinese 
fermented foods and beverages. Advances in Biotechnology 
2:511-16. [13 ref]
• Summary: The section titled “Soy sauce brewing with 
proteinase preparations” notes that in 1976 the Shanghai 
Institute of Fermentation Science used Aspergillus oryzae 
AS 3.951 to produce the proteinase and succeeded in making 
soy sauce of medium quality (Shanghai Grain and Oil 
Industry Co. 1976). The utilization coeffi cient of proteins 
reached 75%, but that of amino acid liberation was only 
40%, which was 5% less than that of the solid-state process. 

Furthermore, the color and fl avor of the resulting soy sauce 
were somewhat inferior to those produced by the traditional 
process. In 1979 the same Institute obtained better results by 
combining the neutral proteinase of a mutant of AS 3.951, 
UE 328 (potency 1400), and the acid proteinase of A. niger 
AS 3.50 (potency 300 u/ml) (Shanghai 1979–unpublished 
“Report on the Study of Soy Sauce Brewing”). The raw 
materials used (by weight) were soybean fl akes 100, wheat 
30, bran (probably wheat bran) 20, plus water, salt, and the 
enzymes UE 328 Proteinase and AS 3.350 proteinase. The 
fermentation took place at 45ºC for 15 days.
 The conclusion states that “some of the traditional foods 
and beverages can be produced in shorter periods with pure 
cultures, but in most cases, matching the traditional products 
in fl avor requires more fundamental studies.” Address: 
Dep. of Microbiology, Shanghai Inst. of Plant Physiology, 
Shanghai, China.

1446. Dahlen, Martha; Phillips, Karen. 1981. A further guide 
to Chinese market vegetables. Hong Kong: South China 
Morning Post Ltd., Publications Division. xi + 74 p. Illust. 
Index. 21 x 28 cm.
• Summary: This is the 2nd in a series of three books about 
Chinese market vegetables in Hong Kong. The inquisitive 
authors have learned much about this subject since their fi rst 
volume was published in 1980–and this book shows it! When 
“beginner’s mind” meets a subject, we too learn many new 
things that the expert overlooks. The romanization of names 
in this book represent the Cantonese pronunciation system of 
Herklots. The color illustrations of these foods are large and 
exquisite.
 The book is divided into two parts–with the fi rst part of 
this book being very similar to the fi rst part of the fi rst book 
in the series (1980). (1) Foreword. Chinese cooking utensils. 
Acknowledgements. Basic methods of Chinese cooking. 
Basic seasonings: Drygoods & sauces. Chinese numbers & 
market fi gures.
 The section titled “Basic seasonings” (p. 3) includes 
three made from soybeans–with a somewhat different format 
and defi nitions than found in the 1980 volume.
 “Fermented black beans (2 Cc = Chinese characters are 
given) Dau see [fermented black soybeans]. These are whole 
soybeans which have been fermented with salt and other 
ingredients to give them a rich fl avour. They are black in 
colour, each bean measuring about ¼ inch long, soft rather 
than hard and dried in texture, and sold in plastic bags. Dau 
see are commonly mashed with garlic and stir-fried with 
pork, beef, shellfi sh, or vegetables.
 “Light soy sauce (2 Cc) See yau; sang chau. This is 
the best grade of soy sauce. ‘Light’ means it is not thick or 
viscous, and has a delicate, fi ne fl avour. Use this when stir-
frying, for a fi nal seasoning of soups and steamed fi sh, and as 
a sauce at the table.
 “Dark soy sauce (2 Cc) Lo chau. ‘Dark’ here means 
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thick and of stronger fl avour; often it has been fermented 
with other ingredients such as molasses, mushrooms, etc. 
This is mainly used for braised or long cooked dishes.”
 (2) The vegetables (41 not in the 1980 volume, including 
soybean sprouts and various types of bean curd).
 Soybean sprouts. Daai dau nga choi (4 Cc). A color 
illustration shows a small bundle of fresh soybean sprouts. 
“Appearance: ‘Na choi’ are bean sprouts; ‘daai dau’ means 
big beans” or soybeans. The large seed attached to each 
sprout distinguishes soybean sprouts from all other sprouts. 
Each sprout measures 2-3 inches in length with a yellow, 
½-inch-long bean at one end. “Whereas vendors display 
mung bean sprouts in jumbled heaps, they neatly align these 
sprouts, either tied in bunches or arranged in a shallow 
wooden tub, heads to the outside and root-tails in, like 
hundreds of spokes of a wheel.”
 “Quality: The beans should be yellow, with no tint of 
green or emerging leaves; the shoot should be clear, crisp 
and white from head to tip.” (N.B. Green soybean sprouts are 
not harmful to eat, just less delicious).
 “Availability: Ubiquitous and perennial, except during 
Chinese New Year; inexpensive.
 “General comments: Soybean sprouts are one of the 
most nutritious and economical foods available.” They are 
comparable in food value to meat and eggs, and have a rich, 
nutty taste. “The process of sprouting converts much of its 
already minimal starch into vitamins (particularly vitamin 
C), enzymes, and tender, sweet new plant.
 “Cooks should keep three precautions in mind when 
preparing this vegetable: First, because raw soybeans are 
slightly poisonous, the sprouts must always be cooked 
before eating. Second, soy sprouts tend to be slightly fi brous 
and less tender than mungbean sprouts, especially if old 
or overcooked. Third, sprouts will keep longer and remain 
whiter if stored in water in a covered container in the fridge.
 “Preparation: Before untying the bundle, if the vendor 
has not already done it, trim off the lower root portions of 
the shoots with a single blow of the cleaver. Then wash and 
drain, discarding any blackened or otherwise disreputable 
heads.
 Cooking: (1) “Western: Blanch in boiling, salted water, 
drain, and marinate with other vegetables (chopped tomatoes, 
celery, green pepper, fuzzy melon–ts’eet gwa–spring onions, 
etc.) in an oil and vinegar or Italian salad dressing. Saute. 
Mince and add to meat loaf or hamburger meat patties.

“Chinese: Three styles of preparation seem standard: 
one, simply stir-fried with ginger and/or pork; two, boiled 
with pork bones in a soup to make a traditional ‘poor man’s’ 
stock; and three, minced with pork in a meat patty.”
 There follow two recipes: (1) Pork & soy sprout soup 
(with “soybean sprouts” and “1-2 slices of ginger, crushed,” 
p. 31). (2) Soybean and pork mince (with “1 bunch {about 1 
lb} soybean sprouts, minced).
 Bean curd. Dau-foo (2 Cc). With 2 color illustrations.

 “Appearance: Most bean vendors sell mungbean sprouts, 
soybean sprouts and between two and fi ve different kinds of 
bean curd. Each of the different varieties will be dealt with 
separately on the following pages.
 “Quality: The quality of fresh dau-foo mostly depends 
on the quality of the water used to make it. Thus quality–
and price–are more or less fi xed within any market, if not 
throughout Hong Kong.”
 “Availability: “Soi dau-foo” (literally “water tofu,” also 
called sui-doufu) is in virtually every market every day; the 
other types are irregularly available according to vendor (not 
season); that is, some bean vendors habitually carry all fi ve 
types, while others may carry only two or three.
 General comments: Describes briefl y how bean curd is 
made. “This fresh bean curd may be sold as is or processed 
further: pressed, fried, dried, or fermented.” It is a good 
source of protein and oil with little starch. “Bean curd in any 
state is bland is taste.”
 (1) “Deep-fried bean curd (Dau-foo pok, 3 Cc): These 
are small cubes or large squares of bean curd which have 
been deep-fried. The outer surface is a golden-brown crust, 
while the inside is porous.” Describes preparation (pour 
boiling water over squares to remove excess oil and dirt) 
and cooking (usually braised). Gives one recipe: Lettuce and 
dau-foo pok.
 (2) “Water-type bean curd (Soi dau-foo, 3 Cc). This 
is the most common type of bean curd. It is made in a 
cloth-lined wooden tray about 12 inches square; the vendor 
removes the surrounding frame and cuts the curd into 1½-
inch cubes for selling. The cakes are shiny, white and smooth 
on all surfaces.
 “Preparation: Rinse well but carefully, with cold or 
boiling water. Note: The tofu is not sold immersed in water. 
It is fundamentally different from Japanese silken tofu.
 “Cooking: This type has a very light, delicate texture. It 
is best used for steaming or simmering briefl y in soup where 
it is least likely to disintegrate under rough handling.” One 
recipe is given: Green & bean curd soup.
 (3) “Bean curd (Dau-foo, 2 Cc): Although this type of 
curd seems to have no name of its own, vendors and cooks 
always distinguish it from its twin, ‘soi dau-foo.’ The cakes 
are “cut from a square block on a wooden board. This 
variety, however, has been slightly pressed so it is shorter 
[from top to bottom], bears the faint imprint of cloth on its 
top surface, and will stand rougher treatment than soi dau-
foo. Thus this type is recommended for frying or braising.” 
One recipe is given: Braised dau-foo.
 (4) “Wrapped bean curd (Bo-baau dau-fu 4 Cc): With 
one color illustration. This bean curd is sold from tubs of 
water rather than from a wooden board. Each square of curd 
has been wrapped in cloth so that each piece measures about 
2 inches square with rounded, rather than sharp, edges and 
each piece is 2-3 times more expensive than common fresh 
dau-foo. This is the fi nest, most delicate bean curd and is 
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usually used only for steaming as in the following recipe.” 
Recipe for: Lo-siu ping-on (with “3 squares bean curd 
{either bo-baau or soi type},” p. 34).
 (5) “Hard-pressed bean curd (Dau-foo gonn [pinyin: 
doufu-gan], 3 Cc): This type of curd is solid, and thus easily 
sliced or cut in shreds and stir-fried with other bits of meat 
and vegetables. Two types are available, as illustrated (two 
color illustrations on p. 34): the larger, 3-inch square, white 
one is the plain Cantonese type; while the smaller, 2-inch 
square one is reddish in colour due to a light coating of 
5-spice powder (ng heung fun, 3 Cc). As both tend to be 
bland and dry in texture, prepare them with a rich sauce or 
with other highly fl avoured, slightly oily ingredients, such as 
duck.” Recipe for: Chop choi (“Chop all of the following in 
¼-inch cubes, in proportions to taste”). Address: Hong Kong.

1447. Duthie, Iain F. 1981. Protein utilisation in feeds and 
milk replacers. In: D.W. Stanley, E.D. Murray, and D.H. 
Lees, eds. 1981. Utilization of Protein Resources. Westport, 
CT: Food & Nutrition Press, Inc. 403 p. See p. 303-27. Chap. 
16. [53* ref]
• Summary: Page 316 notes under Milk Replacers: “During 
the fi rst few weeks of life, amylolytic enzyme activity in the 
calf’s digestive system is low and it develops slowly, and 
so the calf is unable to digest and tolerate natural starches, 
or only small quantities of starch in the diet, until ruminant 
function takes over from monogastric digestive function 
at about 6 to 8 weeks of age... It was only comparatively 
recently, in the mid-1950’s, that it was found possible to 
rear calves on milk substitutes based on dried milk products, 
except for access to colostrum for the fi rst few days of life.”
 Soy protein concentrates give considerably better results 
than soybean fl our in calf feeding. Toasted concentrates work 
better than untoasted ones. “Reports from the fi eld suggest 
that users are not particularly happy with the performance of 
soybean products when substituting for all or a major part of 
dried skim milk, tending to restrict levels of incorporation 
according to the type of product employed.” Address: 
Consultant, Cobham, Surrey, KT11 2QW, England.

1448. San-Jirushi International, Inc. 1981. Introducing San-J 
tamari. Colonial Heights, Virginia: San-Jirushi International. 
8 p. 26 cm.
• Summary: This 8-panel fold-out brochure is printed with 
purplish-brown ink on beige paper. On the front panel is 
an illustration (line drawing) of a 150 ml bottle of “San-J 
Tamari–the natural soybean sauce™. Brewed by San-
Jirushi Corp., Japan. Founded 1804.” Contents: The natural 
soybean sauce. Made from choice whole soybeans, pure 
well water, and sea salt. Brewed naturally through the four 
seasons. Tamari is the traditional soy sauce. San-J Tamari 
is different: San-J Tamari is real tamari, real tamari is made 
entirely from soybeans, the fi rst ingredient in San-J Tamari 
is whole soybeans, the fl avor of tamari is due to proteins 

(which are slow to evaporate during cooking). Why tamari?: 
San-J Tamari is not only a superior seasoning–it is a natural 
fl avor enhancer, San-J Tamari extends further, San-J Tamari 
can replace salt, San-Jirushi of Kuwana. An all-purpose 
seasoning and fl avor enhancer: Color illustrations show 
recipe ideas. Nutrients per 100 grams of San-J Tamari and 
Tamari (Low Salt). How San-J Tamari is made (each of the 
12 steps is illustrated):
 “The cooked beans are mashed and shaped by an 
extruder into tiny balls about 1 inch in diameter called ‘miso 
dama.’ The miso-dama are dusted with spores from a special 
mold called ‘koji’ (Aspergillus oryzae) and incubated for 48 
hours under carefully controlled temperature and humidity in 
an incubation chamber called the ‘muro.’
 “Matured koji is removed from the ‘muro’ and mixed 
with salt water in large wooden vats to make the fermentive 
mash called ‘moromi.’ The 1200 gallon cedar-wood vats 
containing ‘moromi’ stand in unheated buildings for at least 
12 months while the ‘moromi’ mellows and matures.
 “When fermentation is complete, free-running raw 
tamari–called ‘kibiki’–is drawn off through spouts at the 
bottom of the vats. The yielded liquids are fi ltered and 
cleared of oils and dregs, then carefully mixed and blended. 
The blended product is allowed to stand for several weeks 
while more oils and dregs are removed.
 “The remaining mash is then removed from the vats and 
pressed to yield ‘assaku’ tamari.
 “Raw tamari is pasteurized at 185º F (85º C) to eliminate 
all microorganisms and ensure against any further change 
in the product through fermentation. Pasteurization does 
not effect valuable enzymes contained in Tamari, and also 
contributes to its delicate color and fl avor. Pasteurized 
Tamari is transferred to sterilized holding tanks and allowed 
to stand and clear for two more weeks. Then it is fi ltered 
again, bottled, inspected and shipped.” Address: Colonial 
Heights, Virginia.

1449. Turchetto, E. 1981. Biochemical bases for a nutritional 
interest of phospholipids. In: M. Cairella and D. Lekim, 
eds. 1981. Soya Lecithin: Nutritional and Clinical Aspects. 
Proceedings of the First International Colloquium on Soya 
Lecithin in Nutrition and Dietetics. Rome, Italy: Società 
Editrice Universo. 123 p. See p. 35-49. [15 ref]
• Summary: Contents: Summary. Introduction. Function 
and characteristics of phospholipids. Phospholipid 
dependance of enzymes. Phospholipid and the nervous 
system: neurotransmission. Plasma and liver phospholipids. 
Conclusion. Address: Inst. of Nutritional and Dietetic 
Sciences, Dep. of Medicine and Surgery, Univ. of Bologna, 
Italy.

1450. Wedhastri, Sri. 1981. Daya proteolytik beberapa strain 
Rhizopus Sp. dalam usar pada substrat campuran kedelai dan 
kacang tolo [Proteolytic activity of the enzymes from various 
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strains of Rhizopus molds on a mixed soybean and tolo bean 
substrate]. Thesis (Skripsi), Fakultas Pertanian Universitas 
Gadjah Mada, Yogyakarta, Indonesia. 42 p. [Ind]*
Address: Yogyakarta, Indonesia.

1451. Yokotsuka, Tamotsu; Sasaki, M. 1981. Risks of 
mycotoxin in fermented foods. Advances in Biotechnology 
2:461-66. [37 ref. Eng]
• Summary: “In the production of Japanese fermented foods 
such as shoyu, miso, and sake, the major enzyme source 
is Aspergillus molds such as A. oryzae and A. sojae. Many 
investigators have failed to fi nd a single afl atoxin producer 
among the Aspergillus molds used for food fermentation. 
Some cultures produced fl uorescent compounds having Rf 
values resembling those of afl atoxins, further investigations, 
however, indicated that these compounds were 7 kinds 
of nontoxic pyrazine compounds including fl acacol, 
isocoumarin compounds, lumichrome, and other compounds 
than afl atoxins. Aspergillus molds were also checked for 
their production of Aspergillic acid, Beta-nitropropionic acid, 
kojic acid, and oxalic acid. Results indicated no possible 
hazard caused by these compounds in Japanese fermented 
foods.”
 For 3000 years in China, molds belonging to the 
genera Aspergillus and Rhizopus have been used as enzyme 
sources for the production of fermented foods. Likewise, for 
hundreds of years in Japan, the molds Aspergillus oryzae and 
A. sojae have been widely used for the production of foods 
such as shoyu, miso, sake, mirin, shochu, rice vinegar, etc.
 Shoyu consumption in Japan is about 11 liters per person 
pr year, whereas consumption of miso is about half that of 
shoyu. Sake is 2.2 liters.
 Conclusion: 1. It is not diffi cult to avoid mycotoxin 
contamination from pure-culture starter molds if we select 
strains which do not produce these mycotoxins.
 “2. Some Aspergillus molds produce fl uorescent 
compounds with Rf values resembling those of afl atoxins. In 
detection and characterization of samples to be contaminated 
with afl atoxins, Rf values should be determined with two or 
more solvent systems, and ultraviolet and infrared spectral 
data should also be used. This implies that the compounds 
must be chemically isolated and identifi ed.” Address: 
Kikkoman Corp., Noda-shi, Chiba-ken, Japan.

1452. Matsuda, Shigeki; Itoh, Hiroshi; Ebine, Hideo. 
1982. [Changes of enzyme activity of koji during storage]. 
Shokuhin Sogo Kenkyujo Kenkyu Hokoku (Report of the 
National Food Research Institute) No. 39. p. 131-35. Jan. [5 
ref. Jap; eng]
• Summary: Reprinted from Miso no Kagaku to Gijutsu 
(Miso Science and Technology). No. 318. p. 17-20 (1980). 
Address: National Food Research Inst. (Shokuhin Sogo 
Kenkyujo), Kannon-dai 2-1-2, Yatabe-machi, Tsukuba-gun, 
Ibaraki-ken 305, Japan.

1453. Shurtleff, William; Aoyagi, Akiko. 1982. History 
of research on the nutritional value, biochemistry, and 
therapeutic usage of soybeans and soyfoods. Soyfoods 
Center, P.O. Box 234, Lafayette, CA 94549. 59 p. Feb. 
13. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/nutrition1.php
 A comprehensive history of the subject. Contents: 
Introduction. Part I: Soyfoods nutrition and traditional 
East Asian diets. Need for cooking to maximize nutritional 
value. The cereal-legume protein model to maximize protein 
quality and quantity, and reduce degenerative diseases. 
Food processing techniques to reduce fl atulence. Medicinal 
uses of the soybean. Part II: Modern research on soyfoods 
nutrition. Protein overview. The First Food, Agriculture, 
and Nutrition Revolution, 1850-1920. Diabetic diets 
and soyfoods. Vitamins overview. World War I and soy 
nutrition. Protein quality, 1880-1920. The 1930’s: The Great 
Depression, the Great Drought, acid-base balance in foods. 
The 1940’s: Soybean trypsin inhibitors, soy fortifi ed breads, 
essential amino acids. The 1950’s: Overview, soymilk 
formulas and infant feeding. The 1960’s: The Second 
American Agriculture, Food, and Nutrition Revolution; 
diet and coronary heart disease, soybean trypsin inhibitors 
update, soyfoods and fl atulence. The 1970’s: Changing 
U.S. diet, interest in soyfoods, reappraisal of the value of 
animal and plant proteins, world hunger (protein vs. calories 
debate), critiques of protein quality measurement, human 
protein studies, coronary heart disease and diet, soyfoods 
and cholesterol, cancer and diet, antinutritional factors in 
soybeans, mineral bioavailability, breeding soybeans to 
upgrade nutritional quality. The 1980’s: Future and outlook. 
Address: Lafayette, California. Phone: 415-283-2991.

1454. Hayashi, Kazuya. 1982. [Re: Use of enzymes in 
modern shoyu production in Japan]. Letter to William 
Shurtleff at Soyfoods Center, Feb. 15. 5 p. Handwritten, 
without signature. [Jap; eng]
• Summary: Dr. Hayashi specializes in the use of enzymes 
(especially protease) in shoyu at Kikkoman’s Central 
Research Laboratory. 1. Use of enzymes with shoyu in 
Japan: The use of added commercial enzymes was approved 
by the newly revised Japan Agricultural Standard (JAS, 
1980). The use of an enzyme-treated solution in “new-type 
shoyu” [Shinshiki] and amino-acids mixed type shoyu was 
approved. However only a few commercial products in 
Japan today are actually made with the use of commercial 
enzymes because (1) the enzymes are too expensive, (2) 
the effect of the enzymes is not signifi cant since most 
manufacturers use the “all-koji” method, and (3) in a salt 
solution of high concentration, the effect of the enzymes is 
greatly reduced. Examples of actual current use: The Shono 
Starch Co. Ltd. uses enzymes form making a product named 
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“Umamigen.” Corn is treated with an enzyme solution in 
making shoyu. Kikkoman has a patent on making shoyu 
using 100% enzyme solution. It calls for the use of yellow 
koji enzyme (peptidase) and glutaminase. The quality is fi ne 
but the product is too expensive. This method is good when 
the presence of afl atoxins could be a problem. In the future a 
low-salt, high-temperature digestion method may allow the 
use of enzymes (cellulase digestion, peptidase digestion).
 2. High temperature fermentation method: This research 
was started in about the 1920s. The research on low-
temperature fermentation began in about the 1930s. In the 
early period, this was called the sokujo or “rapid method” 
of fermentation; the temperature was raised to 30-35ºC. 
The quality was bad due to elution of some key fl avor 
components, and because the glutamic acid content was 
lower. Also, the environment was not favorable to microbial 
growth. Use of the low-temperature method produces better 
quality shoyu. Use salt water (less than 5ºC) for starting. For 
the fi rst 15-30days, keep at 15ºC. After one month, raise the 
temperature to 25-27ºC to complete the fermentation, then 
maintain at about 20ºC. This is suitable for the breakdown of 
the material by bacteria.
 3. Addition of yeasts and lactic acid bacteria to the 
shoyu fermentation process began around the 1960s. 
Only the yeast Saccharomyces rouxii is used in practice. 
Torulopsis is for experimental use only. Lactic acid bacteria 
are not yet adapted to actual production. Use of epoxy-lined 
tanks is also important.
 4. Bansui (using a second pressing of the shoyu): Only a 
few shoyu makers use this method since the product quality 
is bad and it cannot be sold. For details, see Kimura 1914.
 5. Chemical shoyu: During the Taisho period (1912-
1926) and Showa period (1926+) Dr. K. Kurono/Koruna 
Kanraku at the Fermentation Research Institute did early 
work. The use of amino acids spread. In the early Showa 
period Ajinomoto company was a leader under Dr. Hori 
Shinichi. During the period 1945-55 Mieki, a glutamic 
acid solution, was produced in large quantities (180,000 
kiloliters). Improvement of amino acid solution purifi cation 
led to cheap but tasty shoyu. Then came new-type (Shinshiki) 
shoyu. Bunzo Rokusho and the Mantetsu [Manchurian 
Railway] Research Institute did research in the early Showa 
period. During the period 1945-55 new-type shoyu making 
became widespread. Defatted soybean meal was digested 
with a weak acid and wheat koji was added to make shoyu.
 6. History of the use of POBB (Para-oxy Butyl 
Benzoate): 1924–Sabalitscka discovered this food 
preservative. 1934–Dr. Kurono tested the effect on shoyu. 
1937–Its use was approved for use in shoyu by the Japanese 
government. 1948–Use was approved as a food additive. The 
effect is great but the solubility is low.
 7. Making koji for miso: The use of koji boxes is more 
popular, but the rotary drum is also used.
 8. The future of the shoyu manufacturing process: 

Treatment of raw material and koji making will be 
spontaneous and automatic. Use of outdoor fermentation 
tanks. Continuous pressing. Improve sanitation by using a 
closed system. Digestion without salt. Liquid fermentation. 
Automatic control of microorganisms. Introduction of 
computerized system. Use of new raw materials and new 
microorganisms. Introduction of the fi xed-enzyme method. 
Use of membrane fi ltration method. Address: Central 
Research Lab., Kikkoman, Noda, Japan.

1455. Brown, B.D.; Wei, L.S.; Steinberg, M.P.; Villota, R. 
1982. Minimizing protein insolubilization during thermal 
inactivation of lipoxygenase in soybean cotyledons. J. of the 
American Oil Chemists’ Society 59(2):88-92. Feb. [18 ref]
• Summary: “The objective was to develop a procedure for 
inactivating lipoxygenase in soybean cotyledons without 
losing protein solubility... Recommended conditions were 
adjustment of cotyledon moisture to 16.3% with pH 9.8 
buffer and then heating in steam for about 10 seconds; at 
temperatures of 91 C and above, 99% of the lipoxygenase 
could be inactivated with retention of over 70% protein 
solubility.” Address: Dep. of Food Science, Univ. of Illinois, 
Urbana, IL 61801.

1456. Kim, Kyung-Ja; Ryu, M.K.; Kim, S.S. 1982. 
[Chungkook-jang koji fermentation with rice straw]. Korean 
J. of Food Science and Technology 14(4):301-08. May. [33 
ref. Kor; eng]
• Summary: “Chungkook-jang koji was fermented with 
rice straw at 40ºC and 50ºC for 72 hours. The changes in 
proximate composition, pH, titratable acidity, nitrogen 
compounds, protease activity and free amino acids during 
the fermentation were investigated. Moisture, lipid and 
protein contents remained essentially unchanged during the 
fermentation.”
 “Based on these results, it seems that the optimum 
fermentation conditions for Chungkook-jang were 40ºC and 
72 hours” [3 full days]. Address: 1&3. Dep. of Food Science 
and Nutrition, Sook Myung Woman’s Univ., Seoul 140; 2. 
Lab. of Sampyo Food Indust. Co., Ltd., Seoul 131, South 
Korea.

1457. Suh, Jeong-Sook; Lee, S.G.; Ryu, M.K. 1982. [Effect 
of Bacillus strains on Chungkook-jang processing. II. 
Changes of the components and enzyme activities during the 
storage of Chungkook-jang]. Korean J. of Food Science and 
Technology 14(4):309-14. May. [23 ref. Kor; eng]
• Summary: The growth process of Chungkook-jang that 
occurred by utilizing such traditional methods as Bacillus 
natto and Bacillus subtilis has been examined. The results of 
the experiment in which the changing process of elements 
during the storage period had been measured are as follows:
 “1. During the growth period, concerning any change in 
pH, the storage period had been declined and after 18 days 
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pH rose above 7.0. Salt content was between 5.28 and 6.40% 
and Bacillus subtilis bacteria showed the highest titratable 
acidity.
 “2. Moisture content was between 50.94 and 56.74% 
and crude protein content range was 14.44-18.60% indicating 
irregularity in pattern resulting from the testing equipment 
groups, whereas crude fat and crude fi ber tend to decrease in 
general.
 “3. During the storage, total sugar and ethyl alcohol 
content in all of groups tended to decrease and after 18 days 
Bacillus subtilis’ total sugar content was the lowest.
 “4. Amino nitrogen and water soluble nitrogen content 
increased with days, but no difference was found between 
groups.
 “5. Amylase and protease activity showed irregular 
pattern with time, but no signifi cant difference between 
groups was found.” Address: 1-2. Seoul Junior Health 
College, Seoul 100; 3. Lab. of Sampyo Food Indust. Co., 
Ltd., Seoul 132.

1458. Barber, Linda. 1982. Natto: The taste of Japan. 
Soyfoods. Summer p. 70-71.
• Summary: “Some people say that the taste of Japan is 
a bowl of miso soup, but I would have to say it is natto, 
Japan’s original soyfood. Unlike miso or tofu, natto was 
discovered in Japan. The story goes that someone wrapped 
his meal of cooked soybeans in straw (the ‘baggie’ of 1000 
years ago), and after a couple of days, unwrapped the bundle 
and found Itohiki natto. These fermented soybeans, held 
together by slippery fi laments, were soon to become the 
traditional topping to a bowl of rice served at breakfast and 
dinner to millions of Japanese people.
 “Today, natto is made by soaking washed soybeans 
overnight, then draining and pressure cooking them. After 
another draining, the beans are inoculated with Bacillus 
subtilis (Bacillus natto) while still warm, scooped into 
perforated plastic bags and wrapped in straw (or they often 
are sometimes run into styrofoam containers that have holes 
for air circulation), then incubated at 40-45ºC (104-113ºF) 
for about 14-18 hours.
 “Care is taken in not letting the natto get too hot. In 
natural fermentation the beans produce some heat on their 
own and keeping the temperature below 55ºC (121ºF) is 
important. After the 14 hours, the natto is put into cold 
storage, wrapped with a labeling band, boxed and shipped. 
One of the charms of natto is that it takes very little space or 
complicated equipment to manufacture.
 “Not only is natto easy to produce, but it has high 
nutrition going for it too! This soyfood is 17% protein, 60% 
water, 10% fat, 10% carbohydrates, 2% fi ber, 2% ash. As 
for other nutrients, natto has 0.07 mg vitamin B1, 0.50 mg 
B2, 1.1 mg niacin, 3.3 mg iron and 90 mg calcium. Also, 
research has shown that when we compare cooked soybeans 
with natto, the levels of thiamine, ribofl avin and B12 are 

higher in natto thanks to the fermentation process.
 “Yet, some experts say that the most benefi cial 
characteristics of natto can’t be found on a nutrition chart. 
The wonder of natto lies in its bacterial medicinal qualities. 
Do the digestive enzymes present in natto prevent or cure 
digestive diseases? Or is natto only benefi cial because it is 
a good natural food and an excellent source of protein that 
the body can easily assimilate because of the fermentation 
process? Without being caught in the medical discussion 
crossfi re, it can be said for sure that natto is a nutritious food 
that can give any diet a new fl avorful zing.
 “Many people, even those with adventurous taste buds, 
fi nd natto as a food quite a challenge. Actually, only about 
half of the Japanese care for it. Even so, most bars, sushi 
shops, and Japanese-style restaurants offer natto as daily 
fare.
 “In Japan, natto is served in many ways. And now, 
with the rising cost of food, natto has taken on new 
dimensions. Once served only as a topping for rice or in 
miso soup, creative Japanese cooks now serve natto sushi, 
natto spaghetti, natto udon (wide, white wheat noodles), 
natto omelet, natto gyoza, natto sandwiches, natto tempura, 
chopped natto with cuttlefi sh, deep fried natto, natto salad, 
natto with mochi, and even a liqueur made with natto.
 “After getting over my initial ‘gag’ reaction to eating 
natto, I was pleasantly surprised to fi nd it tasted very much 
like a strong, rare cheese, I soon began making natto pizza, 
natto lasagna, and toasted natto sandwiches. At only 25 
calories for 100 grams (3½ oz) my mind was turning spins 
developing recipes for this marvelous slippery stuff.
 “Natto lends itself to western-style dishes quite nicely. 
How about natto fettucini, natto crepes, natto French onion 
soup, natto tortillas, natto frittata, nattoburgers, baked 
potatoes with natto topping, fried eggplant with natto, natto 
egg salad, or natto moussaka? My latest natto creation is 
Natto Dip: Mix together 2 cups tofu mayonnaise, ½ cup 
chopped green onions, l/8 teaspoon pepper, ½ cup chopped 
parsley, 10 oz. cooked and chopped spinach, ¼ cup natto, 
and salt (or shoyu) to taste. Serve with crackers or raw 
vegetables. Superb!
 “Once you purchase a carton of natto you can keep a 
supply going like you do yogurt, but expect to buy a fresh 
starter every 3 or 4 batches. For home-style natto, boil 
soaked soybeans, drain and add a cube of purchased natto. 
Mix, and put into containers. I suggest styrofoam cups, fast 
food containers, or paper cups. Make sure they are clean and 
free from any other bacteria. Cover the inoculated beans with 
clear wrap (make holes with a hot needle for air ventilation). 
Set the cups, or containers, in a foam ice chest or wrap in a 
heating pad, or simply use a yogurt maker. lncubate for about 
18 hours.
 “If at the end of 18 hours your product is grayish in 
color, and forms a long string (fi lament) when you touch 
your fi nger to the surface, you know you’ve succeeded. Chill 
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the natto, then enjoy it in one of the ways suggested above. 
You can always have natto on hand as it freezes well too!
 “Before you say ‘Naa’ to natto, let me give you some 
hints that will make natto easy for you to swallow:
 “1. The most important is to make sure that the natto you 
buy is fresh. It should be grayish in color with a little odor. 
When you touch natto, a lone string will form–the longer 
the better. Natto has a shelf life of about 1 week (I prefer 
to eat mine the day I buy it). If the natto is bad, it will taste 
bitter, smell very strong, and may even have mouldy spots or 
crystals on the surface. Junk it!
 2. “Eat it as the Japanese do, in small amounts. The 
most traditional way is to mix the natto with a raw egg yolk, 
chopped green onion, mustard and a dash of shoyu. Scoop 
a little of this onto your next bowl of rice. I’ve also had this 
condiment served in a small dish alongside a cold beer. I’m 
sure it would make a hit even in Milwaukee!

 “3. To get over the natural gooeyness of natto, serve it in 
foods where you would expect, and want, some ‘slip.’ Natto 
acts like melted cheese. How about glueing a taco together 
with a topping of natto?
 “Another type of natto I like is dried natto (hoshi natto). 
Sold as a snack food, this soyfood is very salty in taste, 
resembles raisins coated with fl our, and is unslippery to the 
touch. Yet, it has a gooey mouthfeel. Enjoy this type with 
a cup of green tea, or sprinkle a few grains on a bowl of 
rice. As a break from tradition, chop up a few and use them 
as a salty seasoning to whatever you cook: soups, stews, 
casserole baked goods, or even apple pie.
 “In reading or talking about natto, one often runs across 
the kind referred to as Hamanatto. Unlike Itohiki natto, this 
‘natto’ is made by a different process and uses the bacteria 
[sic, mold] Aspergillus oryzae. Hamanatto originated in 
China. Nutritionally it is 34% water, 28% protein, 14% fat, 
13% carbohydrate, 2% fi ber, 10% ash. Calcium is listed as 
140 mg, iron 8.3 mg, and sodium as 2,900 mg.
 “As you can see from the sodium count, Hamanatto 
is quite salty and the taste is reminiscent of Hatcho miso. 
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Blackish and chunky, this ‘natto’ is sometimes referred to as 
‘Soy Nuggets’ [fermented black soybeans], or ‘Raisin-like 
Natto’ by some Westerners.
 “No matter how you eat it, natto is an intriguing 
soyfood. This natural, whole food is indeed a taste of Japan, 
and after 1000 years it’s still going strong in a world of fast 
foods.
 “The author, a trained home economist who lived in 
Japan for many years, has recently returned to her home in 
Wisconsin.” 
 Photos (taken by Linda Barber in July 1981) show: (1) 
Natto sold retail, packaged in rice straw. (2) Some natto 
being lifted, using chopsticks, up from a package of natto. 
Four photos showing “How natto is made” commercially 
in Japan. (3) The soybeans are steam cooked. (4) Then 
inoculated with natto bacteria. (5) Run into containers and 
incubated 14-18 hours. (6) Then packaged, boxed, and 
shipped.
 Note: This is the earliest document seen (Dec. 2021) 
that mentions hoshi natto (“dried natto”). Address: Japan and 
Wisconsin.

1459. Hildebrand, D.F.; Hymowitz, T. 1982. Inheritance of 
lipoxygenase-1 activity in soybean seeds, by Hildebrand and 
Hymowitz is published in Crop Science–22(4)851-53, July/
Aug. Crop Science 22(4):851-53. July/Aug. [16 ref]
• Summary: “Lipoxygenase [linoleate: oxygen 
oxidoreductase, E.C. 1.13.11.12] is present in mature 
soybean... seeds in at least three forms or isozymes (4,5). 
Lipoxygenase-1 (L-l) is the most active in terms in vitro 
activity and is also the most heat stable (3, 4). One or more 
of the lipoxygenase isozymes seems to be involved in the 
formation of undesirable fl avors of soybean products (1, 
11, 14, 16).” Address: Dep. of Agronomy, Univ. of Illinois, 
Urbana, IL 61801.

1460. Kronenberg, H.J. 1982. Biotechnology and fermented 
soyfoods. Tests of solid state rotary drum fermentation with 
soybeans for tempeh production... Soyfoods. Summer. p. 24-
27. [12 ref]
• Summary: “... revealed that soybeans could ferment in 
beds up to 4 inches thick while the process might have wide 
applications in industry.”
 Contents: Introduction. Fermentation process 
and variables. Evolution of solid-state fermentations. 
Applications to fermented soyfoods.
 Fermentation processes are typically described as either 
liquid, semi-solid, or solid systems. Penicillin is made in a 
liquid system whereas tempeh is made in a solid system.
 Illustrations show: (1) Rotary drum fermentation of 
mold bran. (2) Continuous tray method for mold enzyme 
production. (3) Rotary fermentor used to make koji (adapted 
from Ebine 1972). A photo shows a small rotary fermentor 
for tempeh.

 Note: A fermentor is the vessel where fermentation 
happens. A fermenter is the microorganism that makes the 
fermentation happen. Address: Cornell Univ., Ithaca, New 
York.

1461. Food Engineering. 1982. Ingredients report: soy 
protein. 54(8):107-08, 110.
• Summary: “Soy protein suppliers exhibiting at Food Expo 
‘82 mainly stressed functionality by demonstrating new 
applications for existing products.
 Grain Processing Corp. showed its 21-product lineup of 
ProFam soy protein isolates.
 Central Soya Co. demonstrated the rapid hydration 
characteristics of its Response 4400 line of “structured soy 
protein concentrates.”
 A.E. Staley Mfg. Co. demonstrated its broad line of soy 
protein products featuring Procon 7241 textured soy protein 
concentrate and its StaPro 3000 soy protein concentrate.
 Gunther showed its “D-Series” of whipping proteins.
 ADM demonstrated Ardex isolated soy protein 
sweetened with CornSweet 42 high-fructose corn syrup. 
Ardex F can also be used to fortify milk.
 Also mentions Cargill, Lucas Meyer America, San-J, 
and Kikkoman International.

1462. Aihara, Cornellia. 1982. Traditional barley miso and 
koji. GOMF News (Oroville, California). Dec. p. 3.
• Summary: Describes how to make each on a home scale 
yielding about 100 pounds. It begins: “In Japan, miso 
is traditionally made in the fall when the soybeans are 
harvested. This needn’t be the case now, however. Making 
miso during the warm months is economical–heat is not 
needed to keep the room warm. Also if you have a basement, 
as in many American houses, the miso can be kept at a 
constant temperature all year long so it doesn’t matter when 
you make it.
 “The amount of salt used is determined by the volume of 
soybeans as well as the intended age of the miso. For three 
year miso, use 50% the volume of soybeans; for two year, 
40%; and one year, 30%. Another rule of thumb is that the 
salt should be 12-13% of the fi nished weight. If in the above 
batch we are making 100 lbs., we use 12-13 lbs. of salt. If 
in doubt as to how much salt to use, it is better to use too 
much rather than too little; too little and the miso may spoil. 
Salt may vary in weight; we used a light, fl uffy salt from 
Muramoto.
 “Koji enzyme [sic, mold spores] is available from Mr. 
Muramoto, 145 West Norte Parkway, Escondido, California 
92026, in 10 gm. packages. If the enzyme is a strong batch, 
the 10 grams will inoculate 220 pounds of barley. In this 
recipe we have only 25 lbs. of barley and the enzyme was 
weak. We ordinarily would have used ½ tsp. but found it 
necessary to use 2 tsp. to insure proper inoculation.
 “We had two fl at rectangular wooden boxes 
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approximately 2 feet by 4 feet by 4 inches to lay the barley 
in to ferment. A one-family batch would be much smaller 
and you could use something similar but smaller you have on 
hand. To maintain the temperature of a small batch, blankets 
and hot water bottles could be used instead of the hot plate.” 
Address: GOMF, 902 14th St., Oroville, California 95965.

1463. Banerjee, Amit. 1982. Some new inhibitors of soybean 
lipoxygenase. PhD thesis, Brown University. 139 p. Page 
139 in volume 44/01-B Dissertation Abstracts International. 
*
Address: Brown Univ., Providence, Rhode Island.

1464. British Soya Products Ltd. 1982. Golden Jubilee 1932-
82. Puckeridge, Ware, Hertfordshire, England: BSP. 14 p.
• Summary:  Contents: Turning gold–50 years of British 
Soya Products. Processing–The modern Miller’s tale. 
Production, development and application. Bread improvers–
Speeding the advance. Product range–a protein-rich variety.
 Turning 50: “The nutritional properties of the soya 
bean have been recognised since antiquity, the fi rst recorded 
instance of its cultivation and use dating back some fi ve 
millennia to the predynastic era of China’s history.
 “Fifty years may seem little to set against fi ve thousand, 
but the last half century during which British Soya Products 
have been in operation has seen a dramatic extension of 
the technological potential of soya, pioneered in no small 
measure by ourselves.
 “The Company’s reputation for innovation began 
with our founder, Gabriel Phillip Tussaud. As enterprising 
as his famous ancestor, Madame Tussaud, his ambitions 
took a scientifi c turn, and in 1932 he fi led a patent for the 
preparation of soya fl our in a form suitable for human 
consumption.
 “Furnishing himself with offi ces in Moorgate, London, 
he formed a registered company to carry on business as soya-
bean millers and eventually, in late 1932, acquired Standon 
fl our mill in Hertfordshire.
 “Once established here, Tussaud perfected the process of 
milling full-fat soya fl our to such a degree that the fi nished 
product came to be known as Trusoy, a designation that was 
later registered as a brand name and remains internationally 
regarded to this day.
 “Trusoy has applications in fl our confectionery, meat 
and fi sh products, soups, pickles and sauces, canned products 
and baby foods.
 “Equally successful was the introduction of Bredsoy, an 
enzyme-active full-fat soya fl our developed specifi cally for 
the bakery trade. The phenomenal demand for this product 
eventually took up the entire production at Standon Mill. In 
1960 an additional mill was purchased in Royston and the 
production of Trusoy was relocated there.
 “In 1980 a new warehousing and manufacturing plant 
was built at Standon to cope with the demand for bread 

improvers and specialised mixes.
 “Once again, however, the administrative and technical 
groundwork for this expansion was undertaken well in 
advance. In 1958, two years before the projected transfer of 
Trusoy production to Royston, offi ces and laboratories were 
acquired in the nearby village of Puckeridge.
 “It is from here, in a sixteenth century building known 
as The Grange, that our present business is conducted–and 
continues to fl ourish. The Company has sales representatives 
and technical advisors covering England and Wales and is 
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represented by agents in Scotland, Northern Ireland and 
throughout Europe.”
 Bread improvers: “Around 1960 bread manufacturers 
phased out bulk fermentation methods in favour of the 
newly introduced Chorleywood Bread Process, a technique 

which replaced bulk fermentation by intense mechanical 
action. British Soya Products immediately recognised the 
importance of this development, and with our ever-growing 
product range we have been quick to adapt to the specialised 
demands of this technology.
 “Over eighteen such blends–utilising Bredsoy as their 
basis–are formulated at our new process and storage plant at 
Standon. They combine the whitening properties of Bredsoy 
with the crumb-softening and volume-producing effects of 
a variety of supplementary ingredients. Equally important 
is the nutritional fortifi cation that the Bredsoy-based range 
of bread improvers can provide. Soya fl our contains 40% 
protein, wheat fl our 12% protein, so that even a small 
addition of soya fl our increases the food value of the end 
product.”
 Product range: “Bredsoy: An enzyme-active full-fat soya 
fl our for use in mechanical development and conventional 
bread processes.
 “Mistral: A versatile bread improver for fancy breads, 
rolls and a variety of fermented products.
 “Trusoy: Full-fat soya fl our used as a protein and 
functional ingredient in a whole variety of foods.
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 “Bespro: Textured soya protein prepared in chunky or 
granular form as a food ingredient.
 “Cadenza: A bread improver for mechanical 
development processes.
 “Opus: A soya-egg albumen blend for use in baked 
products.” Address: Ware, Hertfordshire, England.

1465. Cheesbrough, Thomas Michael. 1982. Part A: Studies 
on soybean lipoxygenases. Part B: Studies on two alpha-
glucosidases from yeast. PhD thesis, Purdue University. 
152 p. Page 1817 in volume 43/06-B Dissertation Abstracts 
International. *
Address: Purdue Univ., W. Lafayette, Indiana.

1466. Hildebrand, David. 1982. Genetic studies on 
lipoxygenase and some other factors possibly associated 
with soybean oil stability. PhD thesis, University of Illinois 
at Urbana-Champaign. 101 p. Page 584 in volume 43/03-B 
Dissertation Abstracts International. *
Address: Univ. of Illinois at Urbana-Champaign.

1467. Juang, T.C.; Tann, C.C.; Tsou, S.C.S. 1982. Effect of 
nitrogen fertilization on leaf nitrate reductase and nodule 
nitrogenase activity in soybeans. In: Peter H. Graham and 
Susan C. Harris, eds. 1982. Biological Nitrogen Fixation 
Technology for Tropical Agriculture. Cali, Colombia: Centro 
Internacional de Agricultura Tropical (CIAT). xv + 726 p. 
See p. 303-08. Based on papers presented at a workshop held 
at the Centro Internacional de Agricultura Tropical, March 
9-13, 1981. [8 ref]
• Summary: In soybean, the activity of leaf nitrate reductase 
(the primary enzyme in nitrate metabolism) is high during 
early growth but decreases rapidly after fl owering. N2 
fi xation by the root nodules reaches a peak during fl owering 
and pod-fi ll, then declines. Address: 1-2. Research Inst. 
of Soil Science, National Chung Hsing Univ.; 3. Asian 
Vegetable Research Development Center (AVRDC). Both: 
Taiwan, Republic of China.

1468. Schlessinger, David. ed. 1982. Microbiology. 
Washington, DC: American Society for Microbiology. xi + 
420 p. Illust. Author index. Subject index. 27 cm. [Eng]
• Summary: This book is divided into an introductory 
note (by Schlessinger) plus fi ve parts. Part 1 (p. 3-77) 
is titled “The Bacillus subtilis chromosome: Structure, 
implication, modifi cation and molecular cloning,” which 
is in turn divided into 19 chapters by various authors, as 
follows: 1. Isolation of Bacillus subtilis genes from Charon 
libraries. 2. Recombination between phage and plasmid 
vectors in Bacillus subtilis. 3. Bacillus subtilis -amylases: 
Regulation of production and molecular cloning. 4. Virulent 
Phage ø1E1metB+-mediated transduction dependent 
on transformation competence in Bacillus subtilis. 4. 
Construction of a Bacillus subtilis plasmid and molecular 

cloning in B. subtilis. 5. Ribosomal genes in Bacillus subtilis: 
Comparison with Escherichia coli. 6. Heterospecifi c gene 
expression. 7. Physical map of the rRNA genes of Bacillus 
subtilis. 8. RNA processing in Bacillus subtilis. 9. Structure 
and function of the region of replication origin in the Bacillus 
subtilis chromosome. 9. Is membrane association necessary 
for the initiation of chromosome replication? No. 10. Novel 
promoters on the Bacillus subtilis chromosome. 11. Mapping 
bacteriophage SP01 transcription. 12. Functions of Bacillus 
subtilis RNA polymerase core-associated polypeptides. 13. 
Molecular events during transformation in Bacillus subtilis. 
14. Site-specifi c restriction endodeoxyribonucleases in 
Bacilli. 15. Genetic study of restriction endonucleases in 
Bacillus subtilis. 16. High frequency of recombination at a 
particular site of the phage M2 genome. Address: Mitsubishi-
Kasei Inst. of Life Sciences, 11 Minamiooya, Machida-shi, 
Tokyo, Japan.

1469. Yokotsuka, Tamotsu. 1982. Industrial application of 
proteinous fermented foods. In: S. Saono, F.G. Winarno, 
and D. Karjadi, eds. 1982. Traditional Food Fermentation as 
Industrial Resources in ASCA Countries. xvii + 259 p. See p. 
145-80. Proceedings of a technical seminar, held 9-11 Feb. 
1981 at Medan, Indonesia. [130 ref]
• Summary: Contents: Introduction. Japanese shoyu: 
Koikuchi, usukuchi, tamari, shiro, saishikomi, fi sh-soy, 
JAS grades. The soysauce produced in other Oriental 
countries (Korea, Taiwan, Singapore, southern China; 
Inyu, tamari-style). Miso. Manufacture: Koikuchi shoyu 
(treatment of raw materials, koji making, mash making 
and aging, pressing of the mash, refi ning), tamari shoyu, 
miso. Some recent research and technological progress 
in shoyu and miso manufacturing: Whole and defatted 
soybeans as raw materials, treatment of raw materials, koji 
molds, koji making, control of mash, refi ning (pressing of 
the mash, pasteurization), product (colour, fl avour, fl avour 
components).
 Tables: (1) Annual production of 5 different kinds of 
shoyu in Japan, and total, 1979. (2) Typical composition of 
6 different kinds of shoyu (analyzed by Kikkoman Shoyu 
Co., Ltd., 1978). For each gives: Be (Baume), NaCl, total 
nitrogen, formol nitrogen, reducing sugars, alcohol %, and 
pH. (3) Composition of 7 types of typical Japanese miso 
(Ebine, 1980). (4) NK cooking method of soybeans as 
compared to the conventional method (Tateno and Umeda, 
1955). (5) Chemical analyses of shoyu fermented from 
soybeans denatured by methanol and by conventional 
cooking (Yamaguchi, 1954). (6) Analysis of liquid part of 
shoyu mash after 40 days prepared from defatted soybean 
meal denatured by ethanol, isopropanol, or NK cooking 
(Fukushima and Mogi, 1955, 1957). (7) Effect of cooking 
conditions of soybeans on the enzymatic digestibility of 
protein (Yokotsuka et al., 1966). (8) Cooling speed and 
digestibility of protein. (9) Fraction of proteases produced by 
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Aspergillus sojae through Sephadex G-100 (Nakadai, 1977). 
(10) Changes of viable counts of yeast in shoyu mash (Mogi 
Keitaro et al., 1968).
 Figures: (1) Flow sheet–Koikuchi shoyu fermentation. 
(2) Flow sheet–Miso fermentation. (3) Cross-sectional 
illustration–Continuous soybean cooker: Screw type and 
net conveyor type. (4) Temperature change of materials 
during koji cultivation by the conventional method using 
wooden trays (Shibuya, 1969). (5) Koji cultivation at 25ºC 
(Haga et al., 1967). (6) Preferable temperature change of the 
materials during 3-day koji cultivation (Haga et al., 1967). 
(7) Temperature change of the materials during mechanical 
koji cultivation with a through-fl ow system of aeration 
during 3 days (Shibuya, 1969). (8) Temperature change 
of the materials during mechanical koji cultivation with a 
through-fl ow system of aeration during 4 days (Shibuya, 
1969). (9) Koji culturing machines with a through-fl ow 
system of aeration: Rectangular type, circular type (batch), 
circular type (continuous). Address: Kikkoman Corp., Noda-
shi, Chiba-ken, Japan.

1470. Yasuda, Masaaki; Uechi, Gensaku; Miyazato, Koshin. 
1983. Tôfuyô seizô ni mochiiru beni kôji no seizô [Studies 
on the manufacture of Okinawan fermented tofu (tofuyo). 
V. Production of red koji with Monascus sp. for production 
of tofuyo]. Nippon Shokuhin Kogyo Gakkaishi (J. of 
the Japanese Society for Food Science and Technology) 
30(2):63-67. [11 ref. Jap; eng]
• Summary: Red koji (beni-koji), made by growing 
Monascus mold on steamed rice, is an important material 
for manufacturing tofuyo (red soybean cheese). Optimum 
conditions for producing red koji were investigated. Two kg 
of steamed rice inoculated with 120 gm of koji starter (tané-
koji, ground in water) was wrapped in a cloth and incubated 
at 32ºC. After 38 hours of incubation, the temperature of 
the materials was controlled (kept from overheating) by 
mixing them by hand. When the moisture level in the koji 
dropped to 30% or less, the koji was sprayed with water to 
add moisture. By these treatments, the growth of the mold 
and the formation of red pigment in the koji were markedly 
enhanced. Optimum incubation time for the koji after 
inoculation was 150 hours (6¼ days). The highest production 
of enzyme activities and pigment from the koji was obtained 
by using autoclaved non-glutinous rice; these two factors 
were not affected by storage conditions of -20ºC for 12 

months. The alpha-amylase and saccharifying amylase of the 
koji were alcohol-tolerant, but the protease was not.
 Note: This is the earliest document seen (Nov. 2011) 
that describes how to make tofuyo or fermented tofu on a 
commercial scale. Address: Dep. of Agricultural Chemistry, 
University of the Ryukyus, Okinawa.

1471. Lunde, Kenneth E. 1983. Process for improving the 
comestibility of legumes and for defl atulating them by use 
of neutral enzymes. U.S. Patent 4,376,128. March 8. 6 p. 
Application fi led 23 Jan. 1981. [7 ref]
• Summary: This is accomplished by adding to the legumes, 
prior cooking, enzymes, specifi cally bromelin and papain. 
Address: 1101 Noel Dr., #4, Menlo Park, California 94025.

1472. Lunde, Kenneth E. 1983. Process for defl atulating 
and improving the digestibility of legumes. U.S. Patent 
4,376,127. March 8. 4 p. Application fi led 23 Jan. 1981. [7 
ref]
• Summary: This is accomplished by adding to the legumes, 
prior cooking, enzymes, specifi cally bromelin and papain. 
Address: 1101 Noel Dr., #4, Menlo Park, California 94025.

1473. MacKay, I.B. (Mrs.). 1983. Re: History of Soya Foods 
Ltd. Letter to William Shurtleff at Soyfoods Center, May 
24. 3 p. Typed, with signature on letterhead. Plus many 
photocopies of early ads. [5 ref]
• Summary:   “Unfortunately, we could not fi nd any 
evidence that Dr. Chas. E. Fearn was in any way connected 
with our company... Soya Foods Ltd. was formed on 6 Feb. 
1933. The partners in the business at the time were the Ferree 
brothers, who were of Dutch extraction. Prior to that date, 
there are newspaper cuttings referring to 1929 and 1930 and 
mentioning that ‘a company was formed for the production 
of Dr. Berczeller’s soya fl our in this country’–The Soya 
Flour Manufacturing Co. Ltd. of 7 Mincing Lane, London 
E.C.3–and ‘a large and well-equipped factory has been 
erected where large scale production can be effected.’ Thus, 
Dr. Berczeller’s Soyolk, soya fl our, was hailed as “The Great 
New National Food” and The Soya Flour Manufacturing 
Co. Ltd. was the fi rst in this country to introduce soya and 
its benefi ts to the nation... In 1930 a book was published, by 
C.J. Ferree (later one of the Directors of Soya Foods Ltd.), 
‘The Soya Bean and the New Soya Flour.’
 “In 1933, The Soya Flour Manufacturing Co. Ltd. 
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changed its name to Soya Foods Ltd... In September 1941 
it moved to new offi ces at Boreham Holt, Elstree, with the 
mills at Rickmansworth, Hertfordshire. The mill was a small 
plant and during the war years beans were rationed and all 
supplies came from the then Oil and Fats Division of the 
Ministry of Foods. This control still existed up to 1952.
 “Mr. J.C. Ferree was the Chairman and Managing 
Director of Soya Foods Ltd. for 19 years. He left the 
company in March 1952 to work on other projects. He was, 
in his Soya Foods days, a founder of the Soya Overseas 
Development Co. which was composed of practically all the 
soya manufacturers in Britain. He was also the originator 
of ‘Soylac’ and an author of many books and articles on the 
soya bean.
 “Soya Foods Ltd. offered products like ‘Soyolk’–the 
pioneer edible soya fl our for all foods, ‘Diasoy’–the special 
enzyme-active soya fl our for bread and, ‘Soypro’–the fat 
reduced soya fl our... ‘Soylac’ was another product and it 
was a milk like powder for use in cakes and confectionery. 
‘Proton’ appeared in advertising in 1946 as processed 
powder for foodstuffs, ice cream, etc. ‘Soylac’ was last 
produced in 1952.
 “During the war soya became one of the most important 
foodstuffs, being used widely in bread and sausages 
as a substitute for meat. Soya also gained vast military 
importance both as a foodstuff... and as a component 
for explosives and other war chemicals which were 
manufactured from it...
 “Soya Foods Ltd. was purchased by Spillers Ltd. 
in 1945 (and is still part of the Group) and moved to 
its new address at 40 St. Mary Axe, London EC3, with 
manufacturing works still at Rickmansworth, Herts.
 “Products were being added to the range. ‘Vitasoy’–
mentioned in the advertising in 1948 was a dehydrated, 
pasteurised and vitaminised infant and vegetarian food. 
‘Colmiks’–ice cream powder, appeared in 1949, ‘Soyzipan’–
cake topping and ingredient for making macaroons etc., in 
1950. Other products were ‘Hot-Mix’–complete ice cream 
powder.
 “In the 1950s, Soya Foods Ltd. expanded further with 
a new plant in Cardiff. Extracted soya bean meal, defatted 
soya fl our and de-gummed soya bean oil were added to its 
products.
 “Prior to 1952 the Board of Directors were J. Twomney, 
J.C. Ferree, Mr. Laycock and David James. Mr. Laycock 
was the Technical Director and assisted in the erection of the 
Cardiff plant.
 “In January, 1956 the plant was relocated to 
Bermondsey, S.E. London. In 1968 the factory and soya mill 
were rebuilt and this modernised factory produces the current 
wide range of soya fl ours and food ingredients.
 “Today, Soya Foods Ltd. is a company within the 
Dalgety-Spillers Group, and closely linked with Spillers 
Milling Ltd., with vast research and development back-up at 

the Group’s laboratories in Cambridge.
 “The Head Offi ce is at New Malden House, 1 Blagdon 
Road, New Malden, Surrey, where the Directors and 
Sales Administration are situated. Production is located in 
Bermondsey and local depots are strategically placed around 
the UK to back up the National sales team.
 “The Company specializes in the manufacture and 
sale of soya fl ours and baking improvers and believes in 
operating with a strong technical bias, and the strength and 
benefi t of this can be seen in the quality and sophistication 
of the products. A major contributor to this is the RTC (The 
Research and Technology Centre), where all research and 
development is centered. The RTC occupies a three-acre site 
in Cambridge and employs 180 people with professional 
qualifi cations and experience in a wide range of skills and 
disciplines.
 “Today, Soya Foods Ltd. sells sophisticated bread 
improvers which fulfi ll the requirements of the modern 
processes used in bread and morning goods production. The 
product range is vast, and it includes all purpose improvers, 
specialist improvers and now bakery concentrates, together 
with ingredients for fl our confectionery.
 “Ongoing product development ensures new ingredients 
being developed all the time. Soya Foods Ltd. now sells 
specialized ingredients, including Soyolk, to many parts of 
the food manufacturing industry.”
 Following this information are 6 pages of photocopies 
of early articles and advertisements (starting in Feb. 1929) 
about the Company. Address: Business Development Asst., 
Soya Foods Ltd., New Malden House, 1 Blagdon Road, New 
Malden, Surry KT3 4TB, England. Phone: 01-949-6100.

1474. Schutte, Leonard. 1983. Make the most of soya. Food 
Manufacture (London) 58(5):21, 23, 27, 77. May.
• Summary: Contents: Introduction. Defatted soy fl our. 
Soy concentrates. Soy isolates. Use in hams. Modifi ed soy 
proteins (One way is by fractionation of the components; the 
conglycinin fraction has a lower gelation temperature than 
the glycinin fraction. One can use chemical or enzymatic 
modifi cation for more dramatic modifi cation of the physical 
properties of the proteins. Enzyme modifi ed soy proteins 
have excellent whipping properties).
 Figures show: (1) Assessment procedure for products 
containing ingredients with certain ‘functional qualities.’
 Tables: (1) Functional properties of soya protein in 
different media. (2) Functional and organoleptic properties 
of defatted soya fl our and consequences for end product (it is 
cheap).
 (3) Functional and organoleptic properties of alcohol-
washed soya concentrate and consequences for end product 
(it is cheap and good quality). Address: Unilever Research 
Labs., Netherlands.

1475. Shukle, R.H.; Murdock, L.L. 1983. Lipoxygenase, 
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trypsin inhibitor, and lectin from soybeans: effects on 
larval growth of Manduka sexta (Lepidoptera: Sphingidae) 
Environmental Entomology 12(3):787-91. June 1. *
• Summary: “Soybean lipoxygenase retarded larval growth 
when incorporated into an artifi cial diet at a concentration 
of 4% (wt/vol)... A highly purifi ed preparation of soybean 
lectin inhibited larval growth when added at the 1% level 
in the diet, and trypsin inhibitor (Kunitz inhibitor) retarded 
larval growth when added at the 5% level. These results 
represent the fi rst evidence that lipoxygenases could function 
as plant defenses against insect attack, and also demonstrate 
that a highly purifi ed lectin can inhibit the growth of a 
phytophagous insect.”

1476. Foley, Terrence B. 1983. Work with soybeans and 
soyfoods in China (Continued–Part II) (Interview). In: 
William Shurtleff. 1983. Log of Soyfoods Research Trip to 
China and Japan: 29 May to 10 July. Lafayette, California: 
Soyfoods Center. 117 p. See p. 27-28. Unpublished 
manuscript.
• Summary: Continued. Soy oil: 90% is degummed crude, 
packed in 55 gallon drums and distributed by trucks. 
Shanghai is the leading center of oil refi ning. Only 20% of 
China’s internal is solvent extracted; the rest is expelled. 
Largest plant is 350 tonnes/day, solvent extracting. Most are 
50-150 tones/day. Oil is rationed. In retail shops it’s pumped 
out of 55-gallon drums into your personal bottle, about 1 
liter/month. Only about 5-10% of all soy oil in China is 
refi ned, and much of that by commercial crushers.
 People in Northeast China and Shanghai like soy oil 
especially. Canton only uses peanut oil. It’s also a function 
of price. After refi ning, they make margarine, shortening, 
and dressings in Shanghai. In China, there is a problem with 
sickness from eating raw veggies in salads.
 The Chinese are extremely conservative with food. They 
do not like foreign food. During his soymilk tour to Japan, 
the group ate no Japanese food at all on the trip. They found 
a Chinese restaurant for every meal!!!
 Do the Chinese prefer refi ned soy oil to crude?
 In 1997, the U.S. Wheat Association built a full-scale 
bakery in China. Ed Quinones and Dennis Blankenship 
were very excited about the potential of soymilk worldwide. 
Quinones is the regional manager for Asia and Latin 
America. He is Terry’s boss. A 6 man team & the American 
Soybeans Association agreed to build China a soymilk pilot 
plant. Now, they want a big one, with one factory equaling 
2,000 L/hr. Mr. Pan thinks 2,000 L/hr is the ideal plant size. 
The China soybean embargo also affects the ability to raise 
funds for the Chinese market. Everyone likes the idea but 
doesn’t have the money beyond $30,000 for the demo plant.
 Cyrus Eaton’s company pioneered trade with the 
Communists. It got together with Farmland, the largest 
agricultural co-op in the USA. Gene Vickers and Bob 
Bergland of Farmland-Eaton (in Crystal City, Virginia) are 

working on the Manchuria plant project. He is concerned that 
they may not be up to it. He hears that it’s off.
 Question #8. No idea; total blank. Only 5% of the 
soybeans in China are used for feed. There is a lot of urease 
and soybean trypsin inhibitors. A little soybean meal is still 
used for fertilizer. Most solvent extraction is done with 
variants of the Rotocel design, not the Desmet.
 Question #13. Everyone fries everything, like doufu and 
soy sauce. There is a great need for milk. Soy fl our won’t 
succeed until the Ministry of Commerce does better toasting 
or does subsequent toasting in food plants. There is great 
potential in China for tofu and soymilk. The Chinese system 
“falls apart in the middle from bureaucratic sludge.”
 There are no trade associations in the Chinese soyfoods 
industry; this is one reason for the slowness to modernize.
 The Chinese don’t know much about soy protein isolates 
and concentrates, but they are convinced they can be used 
to advantage. They want to make them in China, not import 
them. They aren’t sure which applications are best. There are 
lots of applications for tofu and soymilk production. USA 
uses concentrates and isolates in modern foods; China has no 
modern foods.
 Alfa-Laval. The concept of offering soymilk to Beijing 
on a 1 year trial basis is still under discussion and isn’t yet 
fi nalized. John Wilson will decide. It’s probably about 500 
liters/hr, not 2000 liters/hr. It’s not yet in the bag, at all. 
That project will not obviate the need for the American 
Soybean Association’s $30,000 pilot plant. In Shenyang 
and Shanghai, he’s not sure whether or not Alfa-Laval has 
contracts, but they have made some progress. These are 
autonomous municipalities, so they have their own funds.
 The crux of the American Soybean Association’s 
programs are teams and technical travel. Terry wants to draw 
more on East Asian trips. Countries are at various stages of 
development here, but the Chinese have no interest in low 
level technology. All third world countries must have the 
best, yet they espouse self-suffi ciency, not small-is-beautiful. 
They eschew foreign or traditional things.
 Soybean acreage in China: Heilongjiang. World Bank. 
Heilongjiang is reducing soybean acreage by 20%.
 Exports from China: Exported meal. Low price, low 
quality. The cost of U.S. soybeans delivered to South China 
is probably less than the cost of soybeans “imported” from 
Heilongjiang.
 The Chinese have never imported much U.S. soybeans, 
around 500,000 tonnes maximum. They cut this off after the 
textile quotas squabble, only because it wasn’t important to 
them. This is a symbolic gesture. They could do without it. 
Terry expects they will be a net soybean importer over the 
next 5-10 years. Brazil has no export offi ce in China, but 
does have a few traders.
 Terry does not know how much soybeans are grown on 
the banks of rice paddies or about the Jilin seminar, as he 
was not invited. He’s not interested in Chinese expansion of 
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soybean production and, like Susan, does not think it will 
expand much.
 American Soybean Association dispenses technology; 
China must receive and implement it.
 In Beijing, the Chinese eat fermented black soybeans 
when they have a fever.
 The word for “soybean” is da dou, not huang dou. Da 
dou fen refers to soy meal and cake. Dou bing is soybean 
cake.
 The American Soybean Association (ASA) is like an 
agricultural extension offi ce. They dispense publications and 
do translations.
 Foley does not now get Soyfoods magazine. What a 
shame.
 American Soybean Association is committed to 
upgrading Chinese soybeans and animal technology.
 There is a 25% discount on books bought by Foley from 
us. Send him a list of all of our books and check history 
materials.
 Foley would like Leviton to come to China when he 
visits East Asia but visas are nightmarish to get, as are hotel 
reservations.
 The tofu and soymilk production plant in Tientsin 
(which is Peking’s port) is under the Ministry of Commerce. 
Also, there are oil plants in the southern suburbs.
 We talked for a long time about the need for a Soyfoods 
Industry Directory in China, giving names, addresses, phone 
numbers, and key contact people of major organizations 
or researchers involved actively with soyfoods. We made 
a sample table of contents. Terry will follow up on this. 
Perhaps give it to Beth as a project. I met Beth in the Beijing 
Hotel that night and we discussed it. Address: Director, 
China Offi ce, American Soybean Assoc.

1477. Tsuchiya, Kanji. 1983. Soymilk industry and market 
in Japan (Interview). Conducted by William Shurtleff of 
Soyfoods Center in Japan, June 26. 2 p. transcript. [Eng]
• Summary: We saw this large sign (1 by 3 feet) in a local 
tofu shop window: Mainichi Ippai. Tofuya no jun Tonyu–
which means: “A glassful every day! Pure / Plain soymilk 
from your local tofu shop.”
 All Tetra Brik Aseptic soymilk is much more expensive 
than cow’s milk.
 In the 2nd edition of Tsuchiya’s book, only the 
production section has been changed; it contains a newer 
and more complete description of the soymilk production 
process.
 Lord Liu An of Wainan who supposedly invented tofu 
was from the far south of China, near Vietnam. Tie this into 
the Java tofu discovery.
 See p. 220 of Tsuchiya’s book for a tofu and soymilk 
chronology.
 Get used books in Japan at Kanda used bookstores.
 Of the various books Tsuchiya owns on the history 

of Japanese foods, the best is the tattered old book, Nihon 
Shokumotsu-shi, by Adachi and Sakurai. 1934. See Kinako 
(p. 203). Okara (p. 291).
 Cows milk came to Japan from China in the Kotoku 
Tenno era, in Choreki 3rd year.
 Heian Period, fi rst used the character for milk (in the 
word Raw / Fresh Milk) in the Shinsen Seishiroku (2 Chinese 
characters given).
 In Tsuchiya’s Soymilk book, p. 36. Toju = bean liquid, 
fi rst appeared in the Kamakura period, in the book Jidai 
Kamonjo.
 Kibun bought Alfa-Laval machines but they did not 
work; they had to be cleaned every 4 hours. So Kibun 
developed a steam infuser that injects steam into the plate 
heater. Kibun did not apply for a patent. Alfa-Laval now 
makes the machine Kibun invented, and also has no patent. 
With a patent you reveal a secret process. It’s too risky.
 Mr. Yamauchi of Hinode often visited with Marusan in 
Japan.
 In Japan, Marusan is thought to be No. 1 in total soymilk 
production and sales–if you include bulk soymilk. Marusan 
has 3 soymilk factories in Okazaki, plus one each in Chiba 
and Aichi. Bulk soymilk is canned by other companies and 
used in bread, etc.
 There was a big jump in soymilk production in Japan in 
1982.
 Companies that Marusan sells soymilk to resell it under 
their own brand.
 Mitsubishi also sells a lot of bulk soymilk.
 To date, 25 companies have been permitted to use the 
JAS mark.
 Companies who buy Marusan’s bulk soymilk include 
Sakura Shokuhin, Dai Tonyugyo, Nagano Tomato, and 2-3 
others. Second largest soymilk maker in (total production) is 
Kibun. No 3 is Mitsubishi (which makes lots of bulk), Meiji 
and Asahi are tied for 4th.
 Defoamer. Most soymilk makers use a defoamer. Silicon 
resin is popular but expensive. They also use monoglycerides 
or sugar esters. Marusan uses a high temperature process that 
requires no chemical defoamer.
 To make lactic fermented soymilk inoculate it with L. 
Bulgaricus and L. thermophilus, and hold at 37ºC for 18-
20 hours to produce lactic acid. Some products are sold 
with lactic acid bacteria still alive. These are sold as dairy 
products and often have 3% added milk solids.
 Marusan makes a fi rm soymilk yogurt sold only in 
Aichi Prefecture in plain, strawberry, and orange fl avors, in a 
happo styrol package shaped like a Quonset hut. When was it 
introduced?
 Many Japanese soymilks use calcium lactate to fortify 
the product with calcium. It coagulates the milk but the 
structure is later broken up with an homogenizer.
 Tsuchiya prefers to use calcium carbonate, which does 
not dissolve or coagulate.
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 For emulsifi ers, monoglycerides are outlawed. Sugar 
esters (shoto no shibosan ester) are okay. Some researchers 
believe that monoglycerides cause cancer = are carcinogenic.
 Chakukoryo are artifi cial / synthetic fl avors = chemically 
synthesized.
 Marusan prefers to use maltose, a complex sugar, since 
it does not brown upon high temperature treatment or get 
caramelized or bitter.
 Asahi no longer uses the defatted soymeal method. It is 
too expensive.
 Since about 1981 all major manufacturers of soymilk 
in Japan have used roughly the same process [starting with 
whole soybeans]. Tsuchiya published a key article on the 
basic process. Marusan was not upset, and within 6 months 
all had standardized their processes. This process is based on 
the 1967 Cornell University discovery of the effect of heat 
on lipoxygenase enzymes.
 Adding sodium bicarbonate improves the protein 
recovery, but its use is not allowed in pure (jun) soymilk 
except to neutralize old beans... and then one need not list it 
on the label.
 The KEY is to crush the soybeans before adding boiling 
water, otherwise there is off fl avor development at the center 
of the beans. Marusan has a patent; see page 131 of 1st 
edition of Tsuchiya’s Soymilk book. #28385? Kibun has no 
patents.
 Ask Tsuchiya all relevant DTD questions.
 Tsuchiya has a 1932 Encyclopedia (Hyakka Jiten). Copy 
p. 1169 soymilk, p. 1184 tofu. See also Mame maki, kinako, 
moyashi, Okashi.
 Kibun bought 50 copies of Tsuchiya’s book on Soymilk.
 Compare Marusan and Kibun fl avors. Tsuchiya is a 
consultant for Marusan. Marusan has: 1. No additives. 2. 
High temperature processing.
 Kibun makes no plain/pure soymilk.
 Marusan is thinking of building a plant in Los Angeles, 
perhaps with Hinode / Mr. Yamauchi.
 Does Kibun use any other artifi cial fl avors besides milk 
fl avor?
 Which company (when) fi rst used the present soymilk 
process in Japan? What are the key “know how” steps? 
Address: Tokyo [Technical consultant, Okazaki Marusan, 
Japan].

1478. Fukushima, Danji. 1983. Fermented soy foods in the 
United States. INTSOY Series No. 25. p. 117-19. B.J. Irwin, 
J.B. Sinclair, and Wang Jin-ling, eds. Soybean Research in 
China and the United States (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: Although chemically hydrolyzed soy sauce 
is widely consumed, fermented soy sauce has an annual 
growth rate of 15%. La Choy and Chun King, the two largest 
producers of chemical soy sauce, are assumed to have a 
combined annual production of 20,000 kiloliters. Most of the 

fermented soy sauce is produced by Kikkoman Foods, Inc. 
and annual production has reached 19,000 kiloliters.
 Soy sauce manufacturing consists of three main 
processes: koji making, brine fermentation, and refi ning. 
Major improvements in the soy sauce process are (1) high 
temperature short time cooking of the soybean fl akes 
to increase the yield, (2) use of an artifi cial mutant of 
Aspergillus sojae which produces twice as much proteolytic 
enzyme, (3) use of automatic koji making equipment, and (4) 
use of Pediococcus halophilus and Saccharomyces rouxii, 
and proper temperature control during brine fermentation. 
Address: Kikkoman Foods, Inc., Walworth, Wisconsin.

1479. Yao, J.J.; Wei, L.S.; Steinberg, M.P. 1983. Effect of 
maturity on chemical composition and storage stability 
of soybeans. J. of the American Oil Chemists’ Society 
60(7):1245-49. July. [32 ref]
• Summary: The same level of trypsin inhibitor activity was 
found regardless of maturation. However, the lipoxygenase 
activity and phytate content were signifi cantly lower in 
immature beans. Crude oil and protein contents were similar, 
regardless of maturation. Both yield of isolated soy protein 
and ratio of 7S to 11S protein in immature soybeans were 
lower than that from mature soybeans. During storage, 
lipoxygenase activity decreased independently of maturation 
but free fatty acid content in the crude oil increased at a 
faster rate in immature beans than that from mature ones. 
Address: Dep. of Food Science, Univ. of Illinois, Urbana, IL 
61801.

1480. Shurtleff, William. 1983. Report on visit to Kikkoman 
in Noda (Document part). In: William Shurtleff. 1983. Log 
of Soyfoods Research Trip to China and Japan: 29 May to 10 
July. Lafayette, California: Soyfoods Center. 117 p. See p. 
67-85. Aug. Unpublished manuscript.
• Summary: Discusses: New (1982) 16-minute color fi lm on 
shoyu. Visit to plant #7 (the biggest, but old) and description 
of process. Meeting with Drs. Yokotsuka and Hayashi to ask 
questions and discuss matters of mutual interest related to 
shoyu.
 Shurtleff offers 5 suggestions/ideas to Kikkoman 
through Dr. Yokotsuka: 1. Start calling their product 
Kikkoman Shoyu instead of Kikkoman Soy Sauce, to more 
clearly distinguish it from HVP soy sauce. 2. Introduce a 
Kikkoman Shoyu product that contains no preservatives, 
preferably through aseptic bottling. 3. Explain without 
embarrassment or attempts to conceal that shoyu koji is 
made with molds, not primarily with yeasts (as Kikkoman 
now says in their PR literature). 4. Explain without 
embarrassment or attempts to conceal why defatted soybean 
meal is used instead of whole soybeans in making shoyu. 
5. Open a traditional shoyu plant, like the Goyo-Gura, at 
Walworth, Wisconsin, use it to make traditional, natural 
shoyu, sell that shoyu at a profi t, and offer tours to visitors. 
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Dr. Yokotsuka says he agrees strongly with all 5 points and 
has, in fact, been making the same recommendations for 10-
20 years.
 Before 1960 Dr. Yokotsuka personally thought that 
shoyu made from whole soybeans was of better quality than 
that made from defatted soybean meal. A key difference is 
that whole soybean shoyu has glycerol in it, which improves 
the fl avor. The glycerol test is the key way to distinguish 
between the two types of shoyu. Later Kikkoman also found 
that alcohol is a key to shoyu fl avor. Kikkoman still uses 
lots of whole soybeans in making shoyu. Their Tokusen 
(special) grade uses about 50% shoyu made from whole 
soybeans. If you compare shoyu aged for 1, 2, or 3 years, 
the 1-year shoyu has the most volatiles, which are the key 
to shoyu fl avor, and bouquet/aroma (kaori). Shoyu made in 
the traditional way without temperature control shows wide 
variations in fl avor and composition from season to season.
 Meeting with T. Mizunuma to ask questions. The head 
of the Goyo Gura (which is part of plant No. 4) thinks that 
the shoyu made there is of better quality than that made in 
most modern plants. The Goyo Gura still provides Japan’s 
imperial household with Kunaicho shoyu, but now the 
household is required to pay for it. All the ingredients come 
from Japan. The salt is made by a modern process on the 
Inland Sea (Setonai-kai); it is not from traditional enden 
salt fi elds. The soybeans are from Hokkaido, the wheat 
from the Kanto plain. No yeasts are added to the moromi. 
The result is an excellent, soft and round (maroyaka) fl avor 
says Mizunuma. The fi rst JAS standards for shoyu were 
established in 1950. Factory No. 6 in Noda is more advanced 
than the Walworth plant since it has a continuous, circular 
koji plant.
 A major problem with using enzymes only for making 
shoyu is that there is no glutamase in enzymes, so the 
glutamic acid content of the shoyu is low. It is insoluble in 
koji hyphae. Using enzymes is very quick and easy, but they 
are very expensive; now it is much cheaper to make and use 
koji than to use commercial enzymes. In the future, they may 
fortify koji with enzymes. Commercially, to get enzymes, 
they must make koji anyway. With special enzymes, they 
may use immobilized enzymes (koteika koso). Sodium 
benzoate is the only preservative allowed in shoyu in Japan; 
in the USA BHA may also be allowed. HVP (amino-san) 
shoyu is allowed in Japan but very little is made, and that 
is sold mostly for business use. Not all shoyu contains 
some fermented shoyu. Address: P.O. Box 234, Lafayette, 
California 94549. Phone: 415-283-2991.

1481. Kitamura, K.; Davies, C.S.; Kaizuma, Norihiko; 
Nielsen, N.C. 1983. Genetic analysis of a null-allele for 
lipoxygenase-3 in soybean seeds. Crop Science 23(5):924-
27. Sept/Oct. [18 ref]
• Summary: This article describes a major gene which 
controls lipoxygenase-3 (L-3) activity in the soybean. 

Soybean varieties Wasenatsu (PI 417,458) and Ichigowase 
(PI 205,085) were found to lack L-3 by both immunological 
and electrophoretic testing methods. Address: 1-2. Post-
doctoral associate, of Agronomy, Purdue Univ., West 
Lafayette, Indiana 47907; 3. Prof. of Plant Breeding, Iwate 
Univ., Morioka, Japan; 4. Assoc. Prof. of Agronomy and 
Research Geneticist, USDA-ARS, Purdue Univ., West 
Lafayette, Indiana 47907.

1482. Johnson, Lawrence A.; Hoover, William J.; Deyoe, 
Charles W. Assignors to The Edlong Corporation (Elk 
Grove Village, Illinois). 1983. Soymilk process. U.S. Patent 
4,409,256. Oct. 11. 8 p. Application fi led 13 March 1981. [7 
ref]
• Summary: Based on direct infusion of steam into the soy 
slurry. “This invention relates to a process for making a 
soy bean-based milk analog or soymilk and food products 
prepared therefrom.
 “The process involves the comminuting of whole 
soybeans having the hulls thereon, forming a slurry of 
the comminuted soybeans, simultaneously initiating the 
inactivation of trypsin inhibitor and lipoxygenase with out 
fi xing protein bodies or substantially denaturing the soybean 
protein, confi ning the heated slurry until the trypsin inhibitor 
activity is reduced to a desired value, cooling the slurry, and 
separating the hulls from the slurry to recover the desired 
product.
 “The resulting soymilk is an aqueous preparation of 
the soybean which exhibits minimal destruction of essential 
amino acids, enhanced nutritional value, maximal retention, 
and thus increased yield of soybean solids including lipid 
and protein, optimal inactivation of trypsin inhibitors, 
reduced; chemical browning, and enhanced fl avor and 
palatability along with prolonged storage life. The process 
is characterized by the instantaneous heat transfer through 
direct infusion of steam into the slurry.”
 Note: This is the earliest English-language patent seen 
(Feb. 2015) with the word “Soymilk” in the title. Address: 1. 
College Station, Texas; 2-3. Manhattan, Kansas.

1483. Food Processing (Chicago). 1983. Enzyme modifi ed 
whipping proteins–Better than egg white, will whip whole 
eggs. 44(11):38-40. Oct.
• Summary: About the line of whipping and foaming agents 
made by Gunther Products (Illinois).

1484. Vernooy-Gerritsen, Marian; Bos, A.L.M.; Veldink, 
G.A.; Vliegenthart, J.F. 1983. Localization of lipoxygenase 
1 and 2 in germinating soybean seeds by an indirect 
immunofl uorescence technique. Plant Physiology 73(2):262-
67. Oct. [27 ref]
• Summary: “It is reasonable to suggest that lipoxygenase 
exerts its function in cells at the time that rigorous changes 
in metabolism take place, namely at the start of mobilization 
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of reserves in storage tissues and start of biosynthesis of 
chloroplastids in several tissues.” Address: Dep. of Bio-
organic Chemistry, State Univ. of Utrecht, 3522 AD Utrecht, 
The Netherlands.

1485. Elwell, Christian; Elwell, Gaella. 1983 Re: About 
South River Miso Co. Letter to friends. 1 p. Undated. 
Handwritten.
• Summary: In the upper right corner is a logo showing 
three waves in a circle. This undated letter reads: “South 
River Miso Company is a family business / service located 
at our farm by the South River in the Pioneer valley region 
of western Massachusetts. We are a continuation of the Ohio 
Miso Company founded by Thom Leonard and Dick Kluding 
in 1979. Our shop is small, the equipment simple, the 
process traditional and labor intensive. Because we choose 
to be a small shop, we can practice miso making as a craft, 
continuing the tradition of centuries, always mindful that we 
do not, in fact, make miso, but merely do our best to provide 
the ideal conditions for the miso to ripen and mature.
 “We use organically grown, large-seeded soybeans. Our 
short grain brown rice is organically grown by the Lundberg 
brothers of Richvale, California. The organically grown 
barley is lightly polished, rather than being completely 
stripped of its bran as is commercial pearled barley. These, 
plus selected varieties of solar dried sea salt, deep well water, 
and Aspergillus oryzae spores are the only ingredients used 
in our miso.
 “At the heart of our shop is a massive masonry stove 
where all the cooking is done in a large cauldron heated 
directly by wood fi re. The fi rst step of miso making is 
transforming the grain into sweet, fragrant koji. This is 
done by inoculating steamed rice or barley with spores of 
Aspergillus oryzae and allowing the pure strain of mold to 
grow on the grain. The koji grows in small wooden trays, 
carefully tended by hand during a two-day incubation period 
in the warm, humid koji room. After mixing the mashed, 
cooked soybeans with the ripened koji and the proper 
amount of sea salt, we pack the resulting miso into wooden 
fermentation vats where it ages until ready for harvest.
 “We do not puree our miso, leaving it with the 
traditional whole-koji texture. It is not pasteurized or heat-
treated to increase its shelf life; neither are any preservatives 
used. South River Miso is a living food containing many 
natural digestive enzymes, yeasts, lactobacillus and other 
bacteria which aid digestion and are considered benefi cial to 
good health.
 “We hope you will enjoy naturally aged, unpasteurized 
miso. We welcome your comments or suggestions anytime. 
Visitors to the shop are always welcome by appointment.”
 Talk with Christian and Gaella Elwell. 2000. Feb. 13. 
This letter was written after the three-family community 
broke up in the fall of 1983, but Christian and Gaella 
continued to use the community logo. Much of the fi rst 

paragraph is paraphrased from a leafl et written in Oct. 
1979 by Thom Leonard and Richard Kluding. The letter 
was probably written for and sent to new customers who 
responded to the company’s fi rst ad in East West Journal. 
Address: South River Farm, Conway, Massachusetts 01341. 
Phone: (413) 369-4057.

1486. Hesseltine, C.W. 1983. The safety of shoyu. Paper 
presented to the Japan Soysauce Brewers’ Assoc. meeting. 36 
p. Held 29 Nov. 1983, Tokyo. [33 ref]
• Summary: Historical background: In 1953, Dr. Hesseltine 
went from the fermentation industry to the Northern 
Regional Research Laboratory (Peoria, Illinois) as head of 
the ARS [Agricultural Research Service] Culture Collection. 
He had only a faint idea of how shoyu was made and he had 
never heard of miso, natto, or tofu. Shortly after his arrival, 
probably in 1953, he received a visit from Prof. Kin-ichiro 
Sakaguchi of the University of Tokyo, an authority on 
traditional Japanese fermented foods and one of the founders 
of the modern fermentation industry in Japan. Records show 
that in 1953 Dr. Sakaguchi received cultures from the ARS 
collection. His laboratory trained many students and much of 
his work was directly related to food fermentations involving 
soybeans and cereals.
 In 1948 Dr. A.K. Smith of the NRRL visited Japan and 
China and recognized the tremendous amount of soybeans 
being used as human food. “The Western world had little or 
no understanding of the importance and use of these foods 
in the diet of Oriental people. He strongly recommended to 
anyone who would listen that there should be research on 
these foods and an exchange of scientists.” In 1949 and later 
in 1958 Dr. Smith published a detailed report of his travels. 
In late 1958 two eminent Japanese scientists, Dr. Kazuo 
Shibasaki and Dr. Tokuji Watanabe arrived in Peoria to study 
traditional soybean foods. Dr. Shibasaki (who later became 
Professor of Agricultural Chemistry at Tohoku University) 
worked with Dr. Hesseltine on miso fermentation, and Dr. 
Watanabe worked with Dr. Smith on tofu.
 “Before the year was up I became utterly fascinated with 
the process of making koji and with the delicious foods that 
could be made from the lowly soybean. But even broader 
than these studies on fermented foods was the concept of 
the solid state fermentation and the enzymes that could be 
made with this technique. Ever since that year of work with 
Dr. Shibasaki, I have been interested in fermented foods–not 
just those used in Japan, but worldwide.” Address: Northern 
Regional Research Center, Peoria, Illinois.

1487. Oil Mill Gazetteer. 1983. Better soybean oil may be 
forthcoming. 88(5):24-25. Nov.
• Summary: “Genes discovered in soybeans have increased 
researchers’ hopes that nonhydrogenated soybean oil in 
margarines, salad dressings and cooking oils may one day 
have as good or better shelf lives and nutritional quality than 
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today’s hydrogenated soybean oil.”
 “Previous research has suggested that linolenic acid is 
somehow involved in the generation of objectionable fl avors 
and odors in soybean products... The scientifi c team led 
by James R. Wilcox, ARS [USDA’s Agricultural Research 
Service] geneticist, is undertaking 2 approaches to deal 
with the fl avor stability problem–breeding soybeans for low 
linolenic acid content and for reduced activity of enzymes 
that cause the breakdown of this polyunsaturated linolenic 
acid [lipoxygenases].”
 “At least 3 forms of lipoxygenase exist in the seed. They 
are called L1, L2 and L3. Research in Theodore Hymowitz’s 
laboratory, University of Illinois, Champaign-Urbana, led 
to identifi cation of a line of soybeans lacking L1. The team 
at West Lafayette [Purdue Univ., Indiana] identifi ed a line 
lacking L3.”
 Note: This is the 3rd earliest document seen (June 2020) 
that mentions “low linolenic.”

1488. Suh, Jeong-Sook; Ryu, M.K.; Hur, Y.H. 1983. 
[Effect of bacillus strains on Chungkook-jang processing. 
III. Changes of free amino acid contents and nitrogen 
compounds during Chungkook-jang koji preparation]. 
Korean J. of Food Science and Technology 15(4):385-91. 
Dec. [31 ref. Kor; eng]
• Summary: “The change of free amino acid contents and 
nitrogen compounds in the course of the Chungkookjang 
fermentation that occurred by utilizing Bacillus natto and 
Bacillus subtilis are to the following effects. pH, during 
the growth period, that is 6.35 in pH at the fi rst stage of 
fermentation, were turned into 8.2 after 72 hours. Crude 
protein content increased irregularly from 16.82%-18% 
and total sugar decreased. Increasing with the progress of 
fermentation time, protease activity showed the maximum 
value between 48-60 hours, but Bacillus natto activated 
a little than Bacillus subtilis. Amino nitrogen and water 
soluble nitrogen content increased but difference was found 
that is, Bacillus natto increased more than Bacillus subtilis. 
Glutamic acid content was the highest among the contents 
of free amino acid between both Bacillus sp. and the order 
of the next contents showed as leucine, phenylalanine, 
histidine alanine. arginine, but difference was found between 
Bacillus sp., that is, Bacillus natto was higher 
than Bacillus subtilis. In view of the results as 
above, Bacillus natto was excellent than Bacillus 
subtilis as Bacillus strains of Chungkookjang koji 
production.” Address: 1. Dep. of Food Science 
& Nutrition, Seoul College of Health; 2. Lab. of 
Sampyo Food Indust. Co., Ltd., Seoul; 2. Dep. of 
Food Processing Technology, Seoul College of 
Health.

1489. Kahl, J. 1983. [Soy milk yogurt–a product 
of the future?]. Livsmedelsteknik 25(3):118. 

[Swe]*
• Summary: Discusses a process developed by Alfa-Laval 
for the production of soymilk yogurt. A starter culture 
(Streptococcus cremoris, S. Lactis, S. diacetilactis, S. 
thermophilus, Lactobacillus acidophilus, and 2 strains of 
L. bulgaricus proved suitable) is added to homogenized 
soymilk heated to inactivate the lipoxygenase. The soymilk 
is then incubated and fl avorings are added to give a suitable 
product. Address: Sweden.

1490. Sasaki, R.; Chiba, H. 1983. [Enzymatic removal of 
fl avor in soybean protein]. Kagaku to Seibutsu 21:536-43. 
[Jap]*

1491. Soya Foods Ltd. 1983. Product information (Portfolio). 
New Malden House, 1 Blagdon Road, New Malden, Surrey 
KT3 4TB, England. 24 p. Manufacturer’s catalog.
• Summary:  See also next page. Individual product sheets 
are given for: Bredsoy (An enzyme-active full-fat soya fl our 
for use in mechanical development and conventional bread 
processes). Argos. Bonus. Bunkum. Cadenza. Corsair. Crown 
Crust. Golden Mix. Hibred. Impact. Complete Malt Mix, 
Mistral. Access. Protisoya (Heat treated defatted soy fl our). 
Trugran (Processed full fat kibbled soya). Trojan. Topez. 
Tempest. Status. Sonet. Scotia. Opus. Oberon.
 Note: Many of these products contain no soy. Address: 
New Malden, Surrey, England.

1492. Dominguez de Diez Gutiérrez, Blanca. 1983. 
Germinados: El alimento mas perfecto y completo [Sprouts: 
The most perfect and complete food]. Mexico City: Editorial 
Posada. 160 p. Illust. 20 cm. Series: Biblioteca Natura. [8 ref. 
Spa]
• Summary: Contents: Part I. 1. Seeds in the history of 
humanity. 2. Sprouts, an introduction. 3. Sprouts for children. 
4. Groups of sprouts (there are 7 groups; soy, garbanzo, corn, 
and dry peas (chicharos secos) are in the group). “Large 
seeds and extra strong/tough/hardy.” 5. When are sprouts 
ready for use? 6. The surprise grasses held for us.
 Part II. Recipes. Smoothies (Batidos o Licuados), 
Salads, soups, main dishes or entrees (platos fuertes), breads 
and biscuits. Appendix (Enzymes in sprouts, metabolism of 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   461

© Copyright Soyinfo Center 2021



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   462

© Copyright Soyinfo Center 2021

starch, protein in sprouts, vitamins in sprouts, metabolism of 
lipids, production of excessive mucus, on the soaking water 
for sprouts, do not use seeds treated with chemicals, new 
method for soy sprouts, parboiling and cooking, storage). 
Bibliography. Address: Mexico.

1493. EMBRAPA–Empresa Brasileira de Pesquisa 
Agropecuária. 1983. Bibliografi a internacional da soja 
Glycine max L. Merrill [International bibliography of 
soybeans. 3 vols.]. Brasilia, DF, Brazil: EMBRAPA, 
Departamento de Difusao de Tecnologia (DDT). 2,390 p. 
28 cm. Author and subject indexes. Price: $175. [19571 ref. 
Eng]
• Summary: The fi rst two volumes (1603 p.) contain 19,571 
references under 75 sections. Each reference, which is 
written entirely in uppercase letters, lists the main keywords 
after the title. Thus, for example, the fi rst line of reference 
08718 reads as follows: “Soybean quality change and its 
infl uences on food processing. Keywords: temperature 
humidity deterioration germination protein solids yield 
natto tofu aburage milk. The second line lists the authors as 
follows: Ohta T, Takano K, Nikkuni I, Hashizume K, Saio K. 
Line 3 contains the abbreviated journal title (ISO standard), 
a 2-letter abbreviation of the original language of the article, 
followed by the volume number and reference number as 
originally published in Biological Abstracts (BIOSIS).
 The third volume (unpaginated, about 795 pages) 
contains an author index and a subject index. The latter is 
based on keywords. Suppose we were looking in the subject 
index for references concerning tofu. Looking alphabetically 
under tofu, the record described above would appear as 
follows (on one in all uppercase letters): “ein solids yield 
natto tofu aburage milk
 Soybean quality” The subject index lists 20 references in 
which tofu is a keyword.
 This bibliography, concerns mostly soybean production 
rather than utilization, but there are 1,584 references 
on soyfoods, all published since 1970. No abstracts are 
included. Price: $175.
 The 75 section/subject headings are: Aerospace and 
underwater biological effects. Agronomy. Allergy. Animal 
production (includes fur-bearing animals). Bacteriology, 
general and systematic. Behavioral biology. Biochemistry. 
Biophysics. Blood, blood-forming organs and body 
fl uids. Bones, joints, fasciae, connective and adipose 
tissue. Botany, general and systematic. Cardiovascular 
system. Chemotherapy. Chordata, general and systematic 
zoology. Cytology and cytochemistry. Dental and oral 
biology. Developmental biology-embryology. Digestive 
system. Disinfection, disinfectants and sterilization. 
Ecology (environmental biology). Economic botany. 
Economic entomology (includes chelicerata). Endocrine 
system. Enzymes. Food and industrial microbiology. Food 
technology (non-toxic studies). Forestry and forest products. 

General biology. Genetics of bacteria and viruses. Genetics 
and cytogenetics. Gerontology. Horticulture. Immunology 
(immunochemistry). Immunology, parasitological. 
Integumentary system. Invertebrata, comparative and 
experimental studies. Invertebrata, general and systematic 
zoology. Laboratory animals. Medical and clinical 
microbiology (includes veterinary). Metabolism. Methods, 
materials and apparatus, general. Microbiological apparatus, 
methods and media. Microorganisms, general (includes 
protista). Morphology and anatomy of plants (includes 
embryology). Morphology and cytology of bacteria. 
Muscle. Neoplasms and neoplastic agents. Nervous system 
(includes sense organs). Nutrition. Palynology. Parasitology 
(includes ecto- and endoparasites). Pathology, general and 
miscellaneous. Pediatrics. Pest control, general (incl. plants 
and animals, pesticides, herbicides). Pharmacognosy and 
pharmaceutical botany. Pharmacology. Physiology and 
biochemistry of bacteria. Phytopathology. Plant physiology, 
biochemistry and biophysics. Poultry production. Psychiatry. 
Public health. Radiation biology. Reproductive system. 
Respiratory system. Sense organs, associated structures and 
functions. Social biology (includes human ecology). Soil 
microbiology. Soil science. Temperature: Its measurement, 
effect and regulation. Tissue culture, apparatus, methods and 
media. Toxicology. Urinary system and external secretions. 
Veterinary science. Virology, general. Address: Brasilia, DF, 
Brazil.

1494. Lee, Jin Woo. 1983. Modifi cation of soybean proteins 
by immobilized proteases. PhD thesis, Virginia Polytechnic 
Institute and State University. 315 p. Page 3028 in volume 
44/10-B of Dissertation Abstracts International. *
Address: Virginia Polytechnic Inst. and State Univ.

1495. Ory, R.L.; Sekul, A.A. 1983. Allergens in oilseeds. 
In: J. Daussant, J. Mossé and J. Vaughan, eds. 1983. Seed 
Proteins. London and New York: Academic Press. xiv + 335 
p. See p. 83-99. Chap. 4. [48* ref]
• Summary: The oilseeds which contain the most 
problematic allergens are peanuts, cotton seed, and castor 
bean. Extracts of peanuts often cross-react with various 
beans and peas; especially soybeans.
 “The most common offenders among food allergens 
are cow’s milk, chocolate, cola beverages (made from 
Kola nuts), corn, eggs, the pea family of legumes (chiefl y 
peanuts), citrus fruits, tomato, wheat and other small grains, 
cinnamon, and artifi cial food colors.”
 Of the major cereal grains, wheat is the most frequent 
offender. “Wheat gluten hypersensitivity (coeliac disease 
[celiac disease]) produces an adverse response in individuals 
who are sensitive to wheat gluten. There are two primary 
theories on the cause of coeliac disease; that it is caused (1) 
by a defi ciency of peptidase or (b) by hypersensitivity to 
the gluten. The general conclusion however, is that, in most 
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patients the precipitating factor and exact composition of 
the allergenic fraction are still unknown.” Address: Southern 
Regional Research Center, USDA-SEA, AR P.O. Box 19687, 
New Orleans, Louisiana.

1496. Phillips, Roland L.; Snowdon, D.A.; Brin, B.N. 1983. 
Cancer in vegetarians. In: E.L. Wynder, G.A. Leveille, J.H. 
Weisburger, and E.G. Livingston, eds. 1983. Environmental 
Aspects of Cancer–The Role of Macro and Micro 
Components of Foods. Westport, Connecticut: Food and 
Nutrition Press. 298 p. See p. 53-72. Chap. 5. Proceedings 
of an international conference sponsored by the American 
Health Foundation, March 31–April 1, 1982, New York, 
New York. [79 ref]
• Summary: Previous reports have shown that the risk of 
fatal cancer among approximately 23,000 Seventh-day 
Adventists in California is 61% of the risk in the general 
population. Of these Adventists, 42% are lacto-ovo-
vegetarians, 2% are vegans, and the majority use meat, 
poultry, and fi sh somewhat less frequently than most USA 
whites.
 This report presents data on cancer risk among 
Adventists with differing levels of meat use. Based on 20 
years of mortality follow-up of the above-mentioned sample, 
the mortality ratios of non-Adventists to Adventist lacto-
ovo vegetarians are as follows for various cancer sites: 
colo-rectal cancer 1.97 (i.e. non-Adventists are almost twice 
as likely to die of colo-rectal cancer as Adventist lacto-
ovo vegetarians), all causes of cancer 1.59, ovarian cancer 
1.51, pancreas cancer 1.47, stomach cancer 1.37, prostate 
cancer 1.27, breast cancer 1.27, and all cancers unrelated to 
smoking 1.23. Thus the risk of fatal cancer among Adventist 
vegetarians is signifi cantly below that of comparable non-
Adventists for each of the above-mentioned sites.
 Now, comparing the mortality ratios of Adventists who 
eat meat (i.e. meat, poultry, or fi sh) 4 or more days/week 
to Adventist lacto-ovo vegetarians, we fi nd the following: 
Ovarian cancer 1.66 (i.e. 66% more Adventist meat-eaters 
die of ovarian cancer than Adventist lacto-ovo vegetarians), 
prostate cancer 1.51, all causes of cancer 1.33, breast cancer 
1.28, pancreas cancer 1.16, stomach cancer 1.08, all cancers 
unrelated to smoking 1.07, and colo-rectal cancer 1.02.
 Table 5.2 gives an overview of 22 other studies (3 
cohort, 20 case control) that also contain individual data 
on the relationship of meat use to various cancer sites. A 
substantial positive association (relative risk > 1.5) was 
observed in 7 of the 13 studies of colo-rectal cancer, in 2 of 
the 4 studies of breast cancer, and in 2 of the 6 studies of 
stomach cancer.
 “In summary, there is substantial but not entirely 
convincing, evidence that a vegetarian diet may protect 
against several of the cancers which are common in 
westernized populations. The evidence is quite compelling 
that high vegetable use may play a key role in any protective 

effect the vegetarian diet may offer. This protection is likely 
mediated by vitamins A and C and possibly by indoles, 
protease inhibitors, or fi ber. There is suggestive evidence 
that a vegetarian diet which is carefully devised to also be 
low in total fat, saturated fat, or cholesterol may also protect 
against these cancers. However, the available data does not 
provide convincing evidence that simply deleting meat from 
the typical American diet would substantially reduce cancer 
risk.”
 This research was partially supported by grants from 
the National Cancer Institute and the National Institute of 
Aging. Address: 1. Prof. of Epidemiology; 2. Asst. Prof. of 
Epidemiology; 3. Senior Research Asst. All: Loma Linda 
Univ., Schools of Health and Medicine, Loma Linda, 
California 92350.

1497. Schofi eld, J. David; Booth, Michael R. 1983. Wheat 
proteins and their technological signifi cance. Developments 
in Food Proteins 2:1-65. Chap. 1. (B.J.F. Hudson, ed. 
London and Englewood, New Jersey: Applied Science 
Publishers). [206* ref]
• Summary: “Wheat is the world’s largest cereal crop with 
annual production of approximately 450 million tonnes 
[metric tons] and it is a major component of the staple diet 
in many areas of the world. Its importance owes much to 
its almost unique ability to be baked into bread, a property 
governed largely by the physicochemical properties of its 
endosperm storage proteins, collectively termed gluten.”
 Also discusses lipoxygenase and enzyme-active soy 
fl our. Address: RHM Research Ltd., High Wycombe, UK.

1498. Soebagyo, Slamet Elly. 1983. Studi interaksi enzim-
enzim dari dua biakan lapuk Rhizopus [Study of the 
interaction of enzymes from cultivated Rhizopus molds]. 
Thesis (Skripsi), Departemen Kimia, Matematika dan Ilmu 
Pengetahuan Alam Institut Teknologi Bandung, Bandung, 
Indonesia. 19 p. [Ind]*
Address: Bandung, Indonesia.

1499. Miles Laboratories, Inc. 1983? Biotech Products 
Division (Leafl et). Elkhart, Indiana. 1 p. Single sided. 28 cm. 
Undated.
• Summary: “Introduction & history: Miles Laboratories Inc. 
has been an innovative force in biotechnology since 1952 
when it began producing citric acid using a revolutionary 
deep tank fermentation process.” In 1963 Miles perfected 
a process for producing citric acid from starch. Miles now 
operates two plants in North America for producing citric 
acid: One in Elkhart, Indiana, and one in Dayton, Ohio. 
Production facilities are also located in Mexico, Brazil and 
Colombia through joint ventures with local partners.
 “Enzymology: Miles entered the enzymology fi eld 
in 1956 when it acquired the Takamine Laboratory in 
Clifton, New Jersey, and became heir to a rich tradition of 
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innovation. Takamine Laboratory was established at the turn 
of the century by Dr. Jokichi Takamine, a native of Japan 
who immigrated to America in 1880 [sic, 1890].
 “In 1901 Dr. Takamine isolated adrenaline and an 
enzyme of rice malt [sic, koji] which later became known 
as Taka-Diastase. He then went on to devise methods using 
diastase for digestion of starch in manufacturing processes. 
When he died in 1922, he had developed and patented more 
than 50 commercial enzymes.
 “Since 1972, Miles has established enzyme 
manufacturing facilities in West Germany, Mexico, and 
Argentina, through joint ventures with local partners, and 
expanded in the United States. Miles put into production its 
second domestic enzyme plant in Elkhart, Indiana in 1983, 
becoming the only world producer with two production 
plants in the United States.” Address: Elkhart, Indiana.

1500. Alfa-Laval Food & Dairy Engineering AB. 1984. Soy 
milk allied products. Text for explanation of overhead set III. 
Lund, Sweden. 25 p. Jan. Unpublished manuscript. [Eng]
• Summary: Probably developed and presented by John 
Wilson, this document contains reproductions of the 38 
slides, tables, and charts used in the presentation, plus text to 
describe each.
 Picture 8. Soy milk plant design depends upon protein 
balance between: “Protein in soy base and protein in 
product.” A table mentions 11% of concentrate (p. 6).
 Picture 11 describes a plant to produce 3,000 kg/hour 
of soy milk. Equipment requirements include: “Soy base 
extraction unit size–294 kg/hour of soybeans. Soy base at 
5.5% protein–1,495 kg/hour. Soy base storage–17,945 kg/
day” (p. 8).
 Picture 13 describes “The soy base extraction process” A 
diagram titled “Extraction” shows “Soy milk extract out” (p. 
8).
 Picture 15 discusses “Features of Alfa-Laval’s soy milk 
base extraction system” include: Continuous. Maximized 
protein recovery. Enzyme lipoxygenase destruction to 
100%. Waste heat recovery. Hermetic grinding. No foam 
suppressant chemicals required. Cleaning in place.
 18-20. Decanter centrifuge. 21. Enzyme and trypsin 
inhibitor deactivation and deodorization. 22. Deodorization. 
23. Cooling and storage. 24. Dairylike products you can 
make from soy milk. 25-26. Blending. 27. Clarifi cation (no 
longer included as standard equipment). 28. VTIS system of 
direct steam injection into product for UHT processing. 29-
30. Steritherm UHT process and features. 31. Recombining 
and “recombined soy milk” which can be made “from soy 
protein isolates or from soy milk concentrates or from spray 
dried soy milk powder.” 34. Other product possibilities (incl. 
“concentrated soy milk”). 38. Mentions “soy base extract.” 
Address: Dep. FD, Box 1008, S-221 03 Lund, Sweden.

1501. Smith, Paul. 1984. Re: Pioneering work with soyfoods 

in Australia. Letter to William Shurtleff at Soyfoods Center, 
Feb. 7–in reply to inquiry. 2 p. Typed, with signature on 
letterhead.
• Summary: Answers to questions: “1. Soy products of 
Australia Pty. Ltd (Proprietary Limited) evolved from F.G. 
Robert’s Health Food Company Pty. Ltd. F.G. Robert’s 
Health Food Company was established in 1923 and Soy 
Products of Australia Pty. Ltd. was offi cially incorporated 
on the 19th June 1957. The company fi rst started making 
soy foods in the mid nineteen thirties and the fi rst Soyfood 
product was ‘Soy Compound’.
 “2. The company fi rst started making debittered full fat 
soy fl our in 1951-52. The company manufactures full fat soy 
fl our only: raw or debittered depending on the end usage. 
Current output is several thousand tonnes per annum. We are 
not prepared to divulge process details, markets or the exact 
tonnages involved.
 “3. We are the only manufacturer of full fat soy fl our 
in Melbourne and in the State of Victoria, and we believe 
that we are the only manufacturer of debittered full fat soy 
fl our in Australia. However, enzyme active or raw soy fl our 
is widely used in bread improvers and bread manufacture in 
this country and several people in the other states produce 
raw full fat soy fl our. We are not familiar with them all or 
their throughputs, and have no exact idea how we rank in 
size wise. We probably rank somewhere in the top three and 
we probably have the most specialized knowledge about 
handling and processing soy bean for human consumption.” 
Address: Soy Products of Australia Pty. Ltd., 69 Power Road, 
Bayswater, VIC 3153, Australia. Phone: (03) 729-1738 or 
729-3611.

1502. Fuke, Yoko; Matsuoka, Hiroatsu. 1984. Preparation 
of fermented soybean curd using stem bromelain. J. of Food 
Science 49(1):312-13. Jan/Feb. [8 ref]
• Summary: Investigates production of a cheese-like food 
from soymilk by treatment with a plant protease enzyme. 
Bromelain is a proteinase / protease obtained from the juice 
of the pineapple. Stem bromelain was used successfully 
as a coagulant for soymilk, but the resulting product had a 
slight bitterness. Address: Dep. of Food and Nutrition, Lab. 
of Food Chemistry, Tachikawa College of Tokyo, Akishima, 
Tokyo 196, Japan.

1503. Shurtleff, William; Aoyagi, Akiko. 1984. Brief history 
of Alfa-Laval’s work with soymilk worldwide (Document 
part). In: Shurtleff and Aoyagi. 1984. Soymilk Industry and 
Market: Worldwide and Country by Country Analysis. Vol. 
1. 177 p. See p. 120-22.
• Summary: “Alfa-Laval, the world’s largest supplier of 
dairy plants and systems, with some 10,000 employees, 
celebrated its hundredth anniversary in Sweden in 1983. 
It was a pioneer in the development of UHT (ultra high 
temperature) sterilization plants for dairy milk in the early 
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1960s. Continuous process UHT, guaranteeing milk and 
juices a shelf life of a month or more without refrigeration, 
and giving milk a much better fl avor than autoclaved 
sterilized milk, caught on rapidly in Europe and many 
developing countries. By 1978 UHT milk, which slowly 
replaced pasteurized and refrigerated milk, had about 40% of 
the market in Europe. Alfa-Laval made UHT systems based 
on both direct heating (injection of high pressure steam into 
the milk fl ow to bring the temperature up to 135–140ºC) and 
indirect heating (in a plate heater, to 140ºC for 4 seconds). 
Alfa-Laval’s direct system was called VTIS (Vacu-Therm 
Instant Sterilizer) and their indirect system, considered 
the more advanced and economical of the two, was called 
Steritherm.
 “Starting in the early 1960s Alfa-Laval began to sell 
soymilk system components to soymilk manufacturers in 
East Asia. The UHT VTIS system was found to work very 
well, since the vacuum stripped off beany fl avors. Alfa 
installed a VTIS for Yeo Hiap Seng in 1967 and one for 
Hong Kong Soya Bean Products Co. (makers of Vitasoy) in 
1974.
 “A key man behind Alfa-Laval’s growing interest in 
soymilk is John Wilson, who got involved with soymilk 
in 1967, as technical manager for the Cold Storage Group 
(CSG) in Singapore and Malaysia. His background was in 
dairy technology. To help CSG launch a soymilk product, 
he studied traditional tofu processes in Singapore, then 
mechanized them. He set up CSG’s fi rst soymilk line in 
Petaling Jaya, a suburb of Kuala Lumpur, Malaysia, in 1969, 
and then another in Singapore later that year.
 “In 1971 Wilson joined Alfa-Laval and started 
developing complete process lines for soymilk, based on a 
suspended (unfi ltered) product made from full-fat enzyme-
active soy fl our. But only one plant for making suspended 
soymilk was ever sold (to Africa in 1982). In 1978 soymilk 
technology R&D was centered under John Wilson in Alfa-
Laval, at Lund, Sweden. Systems for making clarifi ed 
(fi ltered) soymilk with low bean fl avor were developed.
 “Alfa-Laval sold complete soymilk lines to Lam Soon 
(Ace Canning) in Kuala Lumpur, Malaysia (operation started 
in December 1979) and Kickapoo, in Bangkok, Thailand 
(from Feb. 1981). By early 1984 they had sold equipment 
or entire plants to at least twelve soymilk manufacturers in 
East Asia, including many of the largest (Hong Kong Soya 
Bean Product Co., Kibun, Dong Bang, President, Siam Food 
Prods., etc.).
 “In 1981-82 Alfa stepped up its soymilk activities 
dramatically. It published attractive and informative 10-to-
15-page large-format booklets on soymilk and its production 
in English, Chinese, and French, and began heavy promotion 
worldwide. Alfa-Laval went after the China market in a big 
way. They offered to install a soymilk plant in Beijing for 
the Ministry of Light Industry to use for one year, free of 
charge on a trial basis. Their 12-page brochure in Chinese on 

soymilk (Douru) was widely circulated. During a 3-month 
period in 1983 they sent fi ve soymilk delegations to China, 
and began to set up an offi ce in Hong Kong, run by a China 
trader with ten years experience, to focus on the China 
market.
 “In late 1982 Alfa-Laval and Kibun (in Japan) formed 
a powerful alliance by signing an important, interesting, 
and unorthodox agreement. Alfa-Laval supplied Kibun with 
some of Kibun’s original soymilk equipment, but eventually 
Kibun had to modify it extensively. Now, when Alfa-Laval 
fi nds a new equipment client, they tell the client, according 
to the agreement, that Kibun is their preferred supplier of 
the soymilk process. Kibun then signs a separate contract 
with the client for technical assistance, including product 
formulation and quality control. This could be a joint 
venture, a license for Kibun patents and technology, and/or 
purchase of actual patented equipment made by Kibun’s food 
engineering company. Likewise, when Kibun licenses others 
to use its process, it often asks Alfa-Laval to supply the plant. 
There are no kickbacks between Alfa-Laval and Kibun. The 
arrangement works nicely since Alfa-Laval is strong in plant 
design, while Kibun is strong in processing technology and 
formulation. Yet Kibun holds no soymilk patents.
 “Alfa-Laval has made a major contribution to soymilk 
production by being the world’s fi rst company to develop 
and sell an automated soymilk system. Their system is based 
on their UHT sterilizer, and incorporates an automated 
clean-in-place cleanup system. By inactivating the soybean 
enzymes at the bean stage, before grinding, the system 
produces a good-tasting soymilk. The economical plant 
size has a capacity of 2,000 liters/hr, with 1,500 liters/hr the 
economical minimum.” Address: Soyfoods Center, P.O. Box 
234, Lafayette, California 94549.

1504. Shurtleff, William; Aoyagi, Akiko. 1984. History of 
soy protein concentrates, isolates, and textured soy protein 
products. Soyfoods Center, P.O. Box 234, Lafayette, CA 
94549. 25 p. March 4. Unpublished typescript. Available 
online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/protein_
concentrates.php
 A comprehensive history of the subject. Contents: 
Defi nition of types of products. Part I: History of modern soy 
protein products from origin to 1964. Soy protein isolate: 
Tofu, Nagel in New York 1903, Beltzer in 1911, Ajinomoto 
in 1919, Cone and Brown patent in 1928, Glidden (fi rst plant 
in U.S. for production of industrial grade soy protein isolate) 
in 1935, fi rst study of use of soy isolates in food (Woodruff 
at University of Illinois, 1938), Glidden fi rst company in the 
West to produce a soy protein isolate for use in food (1939, 
enzyme-modifi ed), Glidden fi rst with large-scale production 
of non-enzyme modifi ed isolates (1957), Worthington 
Foods introduced Soyamel in 1952 (fi rst soymilk based 
on isolate). Soy protein concentrates: First developed and 
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introduced in Germany in 1925, fi rst commercial food-grade 
concentrates and fi rst patent from Griffi th Laboratories in 
1959. Textured soy protein products: Developed in China 
1,000 years ago, made from tofu or yuba, earliest Western 
meat analogs developed by John Harvey Kellogg about 1896 
(without soy), fi rst synthetic industrial protein fi ber (Lanital, 
made from casein) introduced in Italy 1936, fi rst industrial 
(non-food) soy protein fi bers in 1938 from Robert Boyer 
of Ford Motor Co. (used for upholstery), Boyer got patent 
for use in food (1951), rights purchased by Worthington, 
Dr. Harry Miller’s soya loaf in 1939, Worthington fi rst to 
produce a meat analog based on spun soy protein fi bers in 
1960, textured soy fl our (TSP or TVP) introduced as food 
ingredient in U.S. in 1964.
 Part II: History of modern soy protein products in 
the U.S. from 1965 to 1981. 1964 Belden report from 
Harvard Business School Protein Paradox. Commercial 
Protein Foods Studies Program of the U.S. Agency for 
International Development (AID) encouraged U.S. fi rms to 
develop protein foods for the Third World in 1967. General 
Mills Bac-O’s test marketed 1966. Producers. February 
1971 breakthrough when USDA authorized use of TVP 
in school lunch programs. 1972 Soybeans. Chemistry and 
Technology, edited by Smith and Circle, contained all the 
research on nutrition and processing up to that time. 1973 
high beef prices led to beef-soy retail blends. Appearance 
of TSP cookbooks, starting in 1971. First World Soy 
Protein Conference held in Munich, Germany, in 1973. In 
1974 Miles Laboratories/Worthington Foods introduced 
Morningstar Farms meat analogs, the fi rst soy protein meat 
analog entrees marketed to mainstream America. Textured 
soy concentrates and other concentrate developments. New 
developments with isolates. New fl avorings. New textured 
soy fl our development. 1978 Keystone Conference on soy 
protein and human nutrition sponsored by Ralston Purina. 
Problems with government regulation.
 Part III: History of modern soy protein products outside 
the U.S. and Europe (1960-1981): Japan. China. Other Asia: 
Philippines, India, Sri Lanka. Latin America: Colombia, 
Mexico. Address: Lafayette, California. Phone: 415-283-
2991.

1505. Chen, W.L. 1984. Soybean processing for food use 
in Taiwan. Tropical Agriculture Research Series No. 17. p. 
143-52. March. International Symposium on Soybean in the 
Tropics and Subtropics. [18 ref. Eng]
• Summary: Contents: Abstract. Introduction. Soy milk. 
Instant soy milk powder. Tofu. Soybean pudding. Hard 
beancurd. Hard beancurd thread. Spiced and dried hard 
beancurd. Soy protein-lipid fi lm and its products. Sufu 
(Chinese cheese). Chou tofu [ch’ou toufu] (fetid tofu, 
fermented). Dehulled soybean powder (enzyme active, full 
fat; used to prepare soy milk or soy pudding in factories, 
schools, and homes).

 Note: This is the earliest English-language document 
seen (Oct. 2011) that uses the term “fetid tofu” to refer to 
stinky tofu.
 In 1982 Taiwan imported 1,150,433 tons of soybeans 
from the USA, and grew 11,942 tons of soybeans in Taiwan. 
80% of the soybeans are crushed to make soybean oil and 
meal, and the remaining 20% are made into versatile soybean 
foods. In 1983 two new brands of instant soy milk powder 
appeared on the market in Taiwan. More than 1,400 small 
tofu plants are located throughout Taiwan. They make and 
sell their products on the same day. Only two large, modern 
plants produce packaged and refrigerated tofu. A continuous 
fi lm-forming method for making yuba was developed by 
FIRDI in 1977. Address: Food Technologist, Food Industry 
Research and Development Inst. (FIRDI), P.O. Box 246, 
Hsinchu, Taiwan 300.

1506. Steinkraus, Keith H. 1984. Re: Early work with Flora 
Yap and Tempeh at Geneva, New York. Letters to William 
Shurtleff at Soyfoods Center, April 30 and May 14. 1 p. each. 
Typed, with signature on letterhead.
• Summary: Yap Bwee Hwa of Indonesia obtained her 
degree in nutrition. At that time Dr. Steinkraus was also a 
faculty member in the Graduate Field of Nutrition. She did 
her course work under the direction of Prof. Louise Daniel. 
She did her research in Dr. Steinkraus’ laboratory but the rat 
feeding experiments were done under the direction of Louise 
Daniel and Dr. Richard Barnes, formerly Director of the 
Graduate School of Nutrition.
 “Dr. van Veen and I were in contact for a number 
of years before he left FAO in Rome to come to Cornell 
University. It is obvious that Flora Yap also had been in 
contact with Dr. van Veen, perhaps during his trips to 
Indonesia...
 “Perhaps a letter to Ms. Yap at Am Muehlenwaldchen 
1A, D-6670 St. Ingbert, West Germany, will give you further 
information on why Flora came to my laboratory clutching 
her small bottle of sun-dried tempeh which she used for 
inoculum. I still have that original bottle of dried ground 
tempeh... On it was written ‘Enzyme Preparation Obtained 
in Indonesia by Miss Yap.’” Address: Prof. of Microbiology, 
Dep. of Food Science & Technology, New York State Agric. 
Exp. Station, P.O. Box 462, Geneva, NY 14456-0462. Phone: 
315-787-2276.

1507. Griffi n, J.D.; Palmer, R.G. 1984. Superoxide dismutase 
(SOD) isoenzymes in soybean. Soybean Genetics Newsletter 
11:91-92. April. [7 ref]
• Summary: “We are using vertical polyacrylamide gel 
electrophoresis (Davis, 1964) and a staining system modifi ed 
after Beauchamp and Fridovich (1971) to study superoxide 
dismutase polymorphisms in the subgenus soja. This staining 
system generates superoxide radical; hence, it is specifi c 
for SOD activity. We resolve up to 9 SOD bands in dry 
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or germinating soybean cotyledons, and in leaves. Three 
zymogram patterns were observed.
 “(1) All 9 bands present (cv. ‘Century’);
 “(2) Bands 4 and 5 absent (cv. ‘Evans’);
 “(3) Bands 8 and 9 with a slower migration rate (cv. 
‘Polysoy’).
 Note: An isozyme is each of two or more enzymes with 
identical function but different structure. Address: 1. Iowa 
State Univ.; 2. USDA.

1508. Rossoff, Peggy. 1984. Tamari and shoyu: Twin foods 
with a single heritage. MacroMuse. Spring. p. 8-9. [4 ref]
• Summary: “Tamari and shoyu rightly earn their place 
as staple foods. These two soy sauces are the careful and 
patient transformation of whole soybeans, water, koji and 
salt into undeniable enhancer in fl avor and nutrition of the 
foods they season. Miso is the forefather of both, yet over 
the years there has been confusion over their differences. The 
evolution of these two foodstuffs has been as fascinating and 
intricate as the process which produces them.
 “Tamari’s history dates back as far as the eighth century 
in Japan. It came from the liquid which rose to the surface 
or settled to the bottom of miso kegs and was used as a 
seasoning much as we use it today. If miso is drained too 
much in this way it becomes weak and unstable. Thus, this 
early tamari enjoyed limited use. It’s taste, however, was 
so valued (poems were created in its praise) that Buddhist 
monks began to experiment with new techniques, using more 
water than in the usual process of miso making, to obtain 
more of the treasured liquid.
 “Up to the 1400’s tamari was known as the liquid 
extracted from soybean or barley-soybean miso. Later, 
the name ‘tamari-shoyu’ was given to the latter product to 
distinguish it from the sauce drawn from an entirely (or 
nearly so) soybean miso.
 “In the mid-seventeenth century, tamari-shoyu makers 
began to experiment with the substitution of roasted, 
cracked wheat for the barley. The product, which contained 
a higher quantity of simple sugars and some alcohol from 
the breakdown and fermentation of the wheat, resulted in 
its new name–’shoyu’. At this point, its separation from 
miso production became a clear one. Today, most tamari 
is produced in much the same way as shoyu except that it 
contains no wheat.
 “Confusion arose over these two products from the 
following incident, related in a letter by Lima Ohsawa to 
Chico-San, Inc. in 1983, and shared with MacroMuse by Bill 
Shurtleff, promoter and historian of soy foods. Lima states in 
her letter:
 “’In 1958 George Ohsawa gave a lecture at a university 
in Hamburg, West Germany. The lecture hall was packed 
with some 400 to 500 people. Among them was a young man 
[who] was running an organic school in Germany. After the 
lecture he came to Mr. Ohsawa and earnestly inquired about 

various aspects of the Unique Principle.
 “’At that time there was also some talk about shoyu. As 
soon as he tasted this shoyu, he registered the word ‘shoyu’ 
as his own trademark and brand name, so that only he could 
sell it under this name. We came to know about this later and 
thought that it was a terrible thing for him to do. We were 
troubled by his action, for in Germany the law concerning 
registered trademarks was very strict Therefore, in Germany, 
we were unable to call shoyu by its proper name. Out of 
sheer necessity, we decided to call shoyu by the name 
‘tamari.’ After that, people in Europe started to call shoyu by 
the name ‘tamari’.
 “’In Japan we call the liquid from soybean miso by the 
name ‘tamari shoyu,’ and it has been used in fi ne restaurants 
and for high class recipes. It is a type of shoyu.’
 “The distinctions of tamari and shoyu deserve focus. 
Tamari has a stronger fl avor, darker color and thicker 
consistency than shoyu. Some say it imparts its own fl avor 
to foods, while shoyu enhances food fl avors. Yet Shurtleff 
points out that tamari contains 36% more glutamic acid (a 
naturally-occurring fl avor enhancer) than shoyu.
 “Tamari, while higher in protein (9.8%) than shoyu 
(5.2–5.6%), is not by itself as well balanced in amino acid 
content as part of a grain-based meal, however, this is 
certainly no detriment.
 “Don’t let the lighter color of shoyu fool you. It is 
somewhat saltier than tamari. Therefore, you can use slightly 
less, and its lighter color does not drastically alter, as tamari 
does, the vibrant colors of vegetable side dishes.
 “Those with food sensitivities would do better with 
tamari. This is because shoyu contains equal amounts of 
wheat and soybeans. Wheat is a common food irritant for 
such people.
 “Tamari, miso, shoyu–the most important fermented 
soy foods–vary much as wines do. The fi nal products will 
taste different according to the quality of raw materials and 
the fermenting agent (koji), seasonal and climatic changes 
during the aging process and the processing itself. You must 
taste to know.
 “While choosing your soy sauce (or sauces) can be 
a very personal thing, be sure fi rst of the integrity of the 
producer. Most, but not all, of the soy sauces available in 
natural food stores are offered by companies using traditional 
methods and the strictest standards. High quality ingredients 
are used, including whole soybeans, and the fi nal product 
has been fermented in wooden kegs for twelve to twenty-
four months. Their taste will vary greatly from modern 
chemicalized soy sauces which can be produced in as little as 
two days.
 “True tamari and shoyu, besides being delicious 
seasonings, are benefi cial for maintaining health. They 
stimulate digestive activity, destroy unfavorable micro-
organisms and encourage the growth of benefi cial organisms 
in our intestines. Their salt is truly ‘mellowed’ by aging; it is 
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in excellent form to be assimilated by our body cells and to 
maintain an alkaline blood condition. Tamari and shoyu are 
sources of vitamin B12 and help preserve nutrients present 
in foods (such as vitamins A, C and E). Since they contain 
active enzymes (whose activity is occasionally discernable 
by white fl akes which rise to the surface), consuming these 
traditional foods helps our bodies in breaking down and 
absorbing other high protein foods such as beans and seeds.
 “Is it any wonder that tamari and shoyu have been used 
so long for home medicinal remedies? When combined with 
bancha tea (and sometimes umeboshi), they are powerful 
weapons against headaches, hangovers, indigestion, acid 
blood and fatigue. Tamari and shoyu are a twin team which 
benefi ts our lives.”
 Four sources are cited. Address: Rockville, Maryland.

1509. Yasuda, Masaaki; Soeshi, K.; Miyahira, M. 1984. 
Purifi cation and properties of acid protease from Monascus 
sp. No. 3403. Agricultural and Biological Chemistry 
48(6):1637-39. June. [16 ref. Eng]
• Summary: Red rice koji (beni-koji), prepared by growing 
Monascus on steamed rice, is an important material used 
in making red fermented tofu (Tofuyo), which has long 
been manufactured in Okinawa. The ripening of this food is 
greatly affected by the quality of the koji, and its protease 
is thought to be the key enzyme. Although fungal proteases 
have been studied in depth, information on the enzymes 
produced by the Monascus mold has previously been very 
limited. Address: Dep. of Agricultural Chemistry, Univ. of 
the Ryukyus, Nishihara, Okinawa 903-01, Japan.

1510. Hildebrand, David F.; Kito, Makoto. 1984. Role 
of lipoxygenases in soybean seed protein quality. J. of 
Agricultural and Food Chemistry 32(4):815-19. July/Aug. 
[37 ref]
• Summary: “Soybean seeds contain three lipoxygenase 
isozymes: lipoxygenase 1 (L-1), lipoxygenase 2 (L-2), and 
lipoxygenase 3 (L-3). Use was made of recessive mutants 
lacking L-1 that have been found and the more rapid heat 
inactivation of L-2 and -3 relative to L-1 to determine the 
roles of these lipoxygenase isozymes in the generation of 
volatile carbonyl compounds associated with poor fl avor of 
soybean protein.” Address: 1. Dep. of Agronomy, Univ. of 
Kentucky, Lexington, KY 40546; 2. Research Inst. for Food 
Science, Kyoto Univ., Uji-Kyoto 611, Japan.

1511. Kronenberg, Hananya J.; Hang, Yong D. 1984. 
Biochemical changes in okara during meitauza fermentation. 
Nutrition Reports International 30(2):439-43. Aug. [12 ref]
• Summary: “Okara (soybean milk residue) was fermented 
with Actinomucor elegans to produce meitauza, a traditional 
food from China.” In China, meitauza is found primarily 
in the Wuchang, Hankow [part of Wuhan since 1950], and 
Hanyang regions, where it is traditionally prepared for 

consumption by frying in vegetable oil or by cooking in a 
soup with vegetables and spices. Since Shih’s original study 
in 1937 [Lingnan Science Journal 16(1):27-38. Jan. 13] there 
has been no further research on meitauza.
 In the USA, where production of tofu and soymilk are 
growing, an estimated 14,000 tons of okara are produced 
as a by-product each year. Despite desirable nutritional 
properties, it is largely treated as a waste or animal feed due 
to poor organoleptic characteristics.
 Okara was formed into cakes and fermented on trays 
until the cakes became covered with a white mycelium. 
Biochemical changes in okara during 80 hours of 
fermentation at 15ºC were characterized by a rise in pH 
from 5.48 to 7.50, an 8-fold increase in nonprotein nitrogen, 
marked liberation of ammonia, and production of an acid 
protease. Address: Dep. of Food Science and Technology, 
Cornell Univ., Geneva, New York 14456.

1512. Neumann, P.E.; Walker, C.E.; Wang, H.L. 1984. 
Fermentation of corn gluten meal with Aspergillus oryzae 
and Rhizopus oligosporus. J. of Food Science 49(4):1200-
1201. July/Aug. [12 ref]
• Summary: “Corn gluten meal (CGM) is the 60% protein 
co-product obtained during the wet-milling of corn. 
The protein is very low in lysine and tryptophan and 
consequently is of poor nutritional quality. Fermentation with 
proteolytic fungi has been shown to alter the composition 
and, in some cases, improve the nutritional quality of protein 
in various substrates.”
 The introduction discusses three other studies in which 
the fermentation of soybeans with Aspergillus oryzae or 
Rhizopus oligosporus led to improvements in the protein 
quality of the substrate. Address: Northern Regional 
Research Center, Peoria, Illinois.

1513. Kitamura, Keisuke. 1984. Biochemical 
characterization of lipoxygenase lacking mutants, L-1-less, 
L-2-less, and L-3-less soybeans. Agricultural and Biological 
Chemistry 48(9):2339-46. Sept. [22 ref]
• Summary: The three lipoxygenase isozymes (designated 
L-1, L-2, and L-3) in crude seed extracts of normal soybeans 
were resolved clearly by an improved SDS-polyacrylamide 
gel electrophoresis technique. Address: Dep. of Agriculture, 
Faculty of Agriculture, Iwate Univ., Morioka, Iwate 020, 
Japan.

1514. Liddle, Rodger A.; Goldfi ne, I.D.; Williams, J.A. 1984. 
Bioassay of plasma cholecystokinin in rats: Effects of food, 
trypsin inhibitor, and alcohol. Gastroenterology 87(3):542-
49. Sept. [46 ref]
• Summary: Describes a specifi c, sensitive, and rapid 
bioassay for measuring plasma cholecystokinin (PC, 
pronounced ko-luh-sis-tuh-KAI-nun) in rats. PC levels also 
increased 30-fold after intragastric instillation of soybean 
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trypsin inhibitor, and and 15-fold after ethanol instillation.
 Concerning the observation that pancreatic enlargement 
apparently stems from elevated serum levels of the hormone 
cholecystokinin, Liener commented that pancreatic enzyme 
secretion is inversely related to the level of trypsin in the 
intestine, a process regulated by cholecystokinin. This 
hormone stimulates the pancreas to produce trypsinogen, 
but because the protease inhibitors combine with trypsin, 
the suppressive effect of trypsin on intestinal release of 
cholesystokinin is eliminated. Address: Cell Biology Lab., 
Harold Brunn Inst., Mount Zion Hospital and Medical 
Center, San Francisco, California; and Gastroenterology 
Unit, Depts. of Medicine and Physiology, Univ. of 
California, San Francisco, California.

1515. Hesseltine, C.W. 1984. Fermented foods in the Orient 
with emphasis on soy sauce. Nihon Shoyu Kenkyujo Zasshi 
(J. of Japan Soy Sauce Research Inst.) 10(3):69-92. [39 ref. 
Eng; Jap]
• Summary: “Invited lecture given before The Japan 
Soysauce Brewers’ Association, November 29, 1983, Tokyo, 
Japan.
 “Ladies and Gentlemen: I would like to fi rst thank the 
Association and its offi cers, especially Keizaburo Mogi, 
President of The Japan Soysauce Brewers’ Association, 
for inviting me to give this commemorative lecture and for 
paying my expenses to come to Japan. I also would like to 
especially thank Mr. Komiya and his staff for making such 
excellent arrangements.
 “I am indeed honored to be selected to talk about the 
safety of shoyu. Let me say immediately, I believe that shoyu 
and the other fermented foods made from soybeans such as 
miso, natto and tempeh are all safe and healthy foods.
 “To introduce the subject, I would like to give you a 
little history of the involvement of the Northern Regional 
Research Center and myself in the study of fermented foods.
 “In 1953, I came from the fermentation industry to the 
Northern Regional Research Center as head of the ARS 
Culture Collection. I had only a faint perception of how 
shoyu was made and had not even heard of miso, natto, or 
the other traditional soybean food, tofu.
 “Shortly after I came to the Northern Regional Research 
Laboratory, I met for the fi rst time a visitor who was an 
authority on traditional fermented foods–Professor Kin-
ichiro Sakaguchi of the University of Tokyo. I’m not sure, 
but it must have been in the early 1950’s. Our records show 
that he received cultures from our collection in 1953, and I 
suspect that this was after he visited me.
 “As you know, he was one of the founders of the modern 
fermentation industry in Japan. His laboratory trained many 
students and much of his work was devoted directly to 
fermentations involving the preparation of foods based on 
soybeans and cereals. Food was very important to Japan in 
the late 1940’s and still is.

 “Dr. A.K. Smith of the Peoria Center visited Japan and 
China in the late 40’s and recognized the tremendous amount 
of soybeans being used in human food. The Western world 
had little or no understanding of the importance and use 
of these foods in the diet of Oriental people. He strongly 
recommended to anyone who would listen that there should 
be research on these foods and an exchange of scientists.
 “Smith and Lockwood published 2 short papers on soy 
sauce and Smith published a detailed report of his travels 
entitled ‘Use of United States Soybeans in Japan’ in 1958.
 “As a result of this interest, two eminent Japanese 
scientists arrived to study traditional soybean foods at Peoria. 
One was Dr. T. Watanabe who worked with Dr. Smith on 
the nonfermented food, tofu. He later became Director of 
the Food Research Institute of Japan. The second was Dr. K. 
Shibasaki who worked with me on the miso fermentation. 
He was to become Professor of Agricultural Chemistry at 
Tohoku University.
 “At the time of their arrival, I had no particular interest 
in fermented foods, as a matter of fact, I had to look up 
what miso was. The only English account I found was 2 or 
3 sentences long and mostly inaccurate. I was selected to 
work with Dr. Shibasaki because no one else wanted to do 
that type of work and because I had charge of the Aspergillus 
collection of fungi.
 “Before the year was up I became utterly fascinated with 
the process of making koji and with the delicious foods that 
could be made from the lowly soybean. But even broader 
than these studies on fermented foods was the concept of the 
solid state fermentation and the enzymes that could be made 
with this technique. Ever since that year of work with Dr. 
Shibasaki, I have been interested in fermented foods–not just 
those used in Japan, but worldwide.
 “It also became apparent that there was much to be 
learned about the type of food produced: Its nutritional value, 
the microorganisms involved, the safety of the food, the 
fermentation, and the changes that occur in the fermented 
product.
 “As a result of this awareness of the importance of 
fermented foods, especially those based on soybeans and 
cereals, we have published some 86 papers including 5 
papers prior to 1953. The fi rst was a study by M.B. Church 
on the Chinese angkak fermentation published in 1920.
 “Following this work on miso, my associates and I took 
an active role in sponsoring research on traditional foods 
through funds made available to us under PL 480. This law 
allowed dollars that had accumulated in various countries 
to be used for research. There were 9 such projects, all 
now completed. These are shown in Slide 2. An additional 
one in Japan dealt with making cheese from soybeans with 
Professor T. Obara.
 “Five projects were put in Japan with a total dollar fi gure 
of $164,393. These were completed by 1969. The projects 
covered the following subjects: Comparison of Japanese 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   470

© Copyright Soyinfo Center 2021

soybeans for making shoyu, use of soybean grits for making 
miso, genetic improvement of Saccharomyces rouxii for 
the shoyu fermentation, production of shoyu from dehulled 
soybean meals, and evaluation of U.S. soybean varieties 
for producing tofu. This latter product, tofu, is sometimes 
fermented to make Chinese cheese.
 “These projects were placed with institutes such as the 
Japan Shoyu Research Institute. Also, it should be noted that 
3 of the 5 projects were devoted to shoyu. The money was 
well spent: It benefi ted Japanese consumers and companies, 
and it enhanced the export of U.S. soybeans. But even more 
important, these studies led us to a better understanding of 
each other’s problems.
 “Outside Japan we had 4 projects, for a total of 
$189,001. Two projects in India involved a study of Indian 
fermented foods and an attempt to introduce the tempeh and 
ontjom fermentations, using soybeans and other legumes as 
the substrate.
 “In Taiwan we investigated Chinese cheese, a mold 
fermentation of tofu followed by brining. The last project, in 
Israel, was an attempt to produce a miso-type food with the 
organisms used in miso making.
 “Our total expenditure for all 9 projects was $353,394.
 “It would be unfair not to list the number of Japanese 
scholars who worked with us, either on traditional foods or 
on mycotoxins.
 “These include: Professor Kazuo Shibasaki, Tohoku 
University, Sendai; Dr. Shodo Hara, Research Institute of 
Brewing, Tokyo; Mr. Ichiro Ouchi, Central Miso Research 
Institute; Mr. Masaaki Kakezawa, Central Research Institute 
of Japan Miso Cooperative Industrial Association; Mr. 
Akira Seto, Nisshin Oil Mills, Yokohama; Mr. Hiroshi 
Kanda, Nisshin Oil Mills, Yokohama; Mr. Eihachiro Kato, 
Meiji University (now working on natto); and Dr. Tokuji 
Watanabe, Food Research Institute, Tokyo.
 “In 1963 Dr. Hwa L. Wang joined our staff, and we 
began our fi rst project on fermented foods. This research has 
never involved more than one scientist and a technician, but 
many organizations have supported foreign scientists to work 
with Dr. Wang and myself. We have had scientists besides 
those listed above from Japan, from Indonesia, Thailand, 
Brazil, Taiwan, and the USA, work with us.
 “Two other events should be mentioned that occurred in 
the early 1960’s. One was the discovery of the mycotoxin, 
afl atoxin, produced by Aspergillus fl avus and A. parasiticus. 
Both are close relatives of A. sojae and A. oryzae. This toxin 
is a carcinogen, a mutagen, and a teratogen. This discovery 
immediately raised the question of whether food products 
such as shoyu might be poisonous.
 “The second event was an agreement between Japan and 
the U.S. to cooperate in the area of natural resources where 
there was mutual interest [U.S.-Japan Cooperation on the 
Development of Natural Resources, (UJNR)]. One of the 
panels established by the agreement in 1964 was the Toxic 

Microorganisms Panel, that covered the fi eld of mycotoxins 
and bacterial toxins. I was appointed as a charter member 
and later became chairman of the U.S. Panel.
 “This UJNR activity permitted me to visit Japan in 
1966 and allowed me to review the various PL-480 projects 
and to see some of the fermented food research and plants. 
I was especially impressed by Dr. Tamotsu Yokotsuka of 
the Kikkoman Shoyu Company, who was since become a 
good personal friend. He and his associates have done a 
monumental amount of work on the chemical constituents 
of shoyu. The shoyu industry is to be congratulated for 
their vision in publishing the nature of many of the minor 
constituents in shoyu” (Continued). Address: Northern 
Regional Research Center, Peoria, Illinois.

1516. Hesseltine, C.W. 1984. Fermented foods in the Orient 
with emphasis on soy sauce (Continued–Document part 
II). Nihon Shoyu Kenkyujo Zasshi (J. of Japan Soy Sauce 
Research Inst.) 10(3):69-92. [39 ref. Eng; Jap]
• Summary: (Continued): “Another man who made a strong 
impression on me during this fi rst trip to Japan was Professor 
Tetsujiro Obara, President of the Food Technology Society, 
Tokyo University of Education. We had a PL-480 project 
with him on the development of foods from enzymatically 
treated soybean protein concentrates. He knew the whole 
fi eld of food technology in Japan.
 “Survey of Mycotoxins in Shoyu: Very early in 
mycotoxin research, Dr. Yokotsuka and associates (1967) at 
the Noda Institute for Scientifi c Research investigated the 
safety of shoyu, miso, and sake. They examined 73 seed 
cultures of Aspergillus but found no afl atoxin. Of these, 27 
strains were used for the production of shoyu, 16 for miso, 
and 28 for alcoholic beverages.
 “These results confi rm work reported by Aibara and 
Miyaki and Masuda at 1965 scientifi c meetings in Japan.
 “The Aspergillus strains tested produced fl uorescence 
similar to afl atoxin; however, upon identifi cation and 
characterization, they differed markedly from afl atoxin 
in chemical structure. Yokotsuka and coworkers have 
spent much time in actually identifying these fl uorescent 
compounds. For example, they isolated fl avacol, which 
fl uoresced; however, when injected inter-peritoneally into 
mice, it produced no toxicity.
 “Yokotsuka has prepared an excellent review on the 
subject of fl uorescent materials produced by species of the A. 
fl avus series (Yokotsuka et al., 1967). He reported that, when 
Aspergillus species used in fermented food production were 
checked for aspergillic acid, kojic acid, beta-nitropropionic 
acid, and oxalic acid, 7 of the 69 strains produced none of 
these compounds. Some that were good producers of kojic 
acid and aspergillic acid in liquid media failed to produce 
in solid media composed of wheat and soybeans, at least 
within the usual 2 days’ time for koji production. Recently 
he has reviewed the mycotoxin problem in fermented foods 
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(Yokotsuka and Sasaki 1983).
 “In Japan, mycotoxin experts at the Food Research 
Institute studied the fl uorescent compounds in fermented 
foods (Manabe et al. 1968, 1972a and 1972b, 1972c).
 “In the fi rst paper they examined 136 strains used in 
the fermentation industry. Each mold strain was grown in 
Czapek’s medium, and 49 strains gave a blue fl uorescence 
as does afl atoxin. However, these compounds could not be 
afl atoxin because of their different ultraviolet absorption 
spectra and their solubility in hexane.
 “In the second paper, results were given of screening 
108 commercial miso samples, 33 homemade miso samples, 
and 28 miso koji samples from all over Japan. Each sample 
was tested by thin-layer chromatography, UV absorption, 
liquid chromatography, and chick embryo test. No afl atoxin 
was found, but 6 samples showed fl uorescent materials.
 “In the third paper, rice, an ingredient in many 
fermentations, was examined for afl atoxin. Of the rice 
samples examined, 46 were from Japan and 11 were 
imported. No afl atoxin was found and none of the molds 
isolated produced afl atoxin.
 “In the fourth paper Manabe and Matsuura (1972c) 
investigated the fate of afl atoxin in miso. Afl atoxin was 
degraded at a pH of 9, but the pH of 95 samples of miso was 
between 4-5. Studies, however, showed that afl atoxin added 
at the beginning of the fermentation was degraded about 
50% for afl atoxins B-1 and G-1 after 1 month.
 “The Research Institute of Brewing in Japan did a 
very extensive study of Aspergillus for afl atoxin formation 
(Murakami et al. 1967, 1968a, 1968b). They examined 
214 strains in agar slants and in shaken liquid medium. 
Fluorescence of the medium was observed visually by thin-
layer chromatography.
 “An afl atoxin-producing strain was run as a control. 
Of the chloroform solutions prepared from the shake 
culture broth, none were found to have the same excitation 
wavelength as the afl atoxin producer. The strains examined 
included 100 used for sake brewing, 32 for miso production, 
and 44 for shoyu brewing. In the second paper by Murakami 
et al. (1968a) the industrial Aspergillus strains were cultured 
on rice, and most produced fl uorescent substances. In no 
instance did these compounds have the same absorption 
spectrum as afl atoxin.
 “In the third paper, 16 strains with the characteristic 
morphology of afl atoxin-producing strains were investigated. 
These were selected because the conidial heads were green 
in old culture; colony reverse was wrinkled and colored; 
sclerotia were present; sterigmata and conidiophores were 
roughened; and pigment, total acid, and kojic acid were 
produced in high yields. No afl atoxins were formed in these 
16 industrial strains, even though they resembled afl atoxin-
producing strains.
 “Outside Japan, the fi rst study on the safety of 
fermented foods made with molds was work conducted in 

my laboratory (Hesseltine et al. 1966). We secured 8 mold-
fermented foods, including samples of shoyu and miso. Each 
showed a brilliant blue fl uorescence. At that time our assay 
was sensitive to 25 ppb. In none of these samples did we 
encounter afl atoxin. The fl uorescence seen in these samples 
had an Rf value of fl uorescence in chloroform extracts 
different from that of afl atoxin.
 “At the same time we investigated 53 strains of A. 
oryzae, but none of these produced afl atoxin. We did this 
research to determine the safety of foods produced by 
fermentation and of these specifi c strains, some of which 
are used to produce enzymes for U.S. food preparations. 
Noordervliet (1983) states that there has never been an 
instance of food poisoning from commercial fungal enzymes.
 “Incidentally, blue fl uorescence characteristic 
of afl atoxin B-1 often occurs in mold cultures and in 
agricultural commodities. For instance, when we surveyed 
317 oats samples of various grades in the U.S. (Shotwell et 
al. 1968), about one-third showed fl uorescence similar to 
afl atoxin B-1 and G-1 on thin-layer plates. When these were 
assayed in ducklings, no symptoms of afl atoxin toxicity 
occurred.
 “Tang and Ling (1977) looked at mycotoxins in soy 
sauce and miso in Taiwan. The survey included 149 soy 
sauce samples from 96 factories and 90 miso samples from 
46 markets.
 “Each sample was examined by thin-layer 
chromatography for 13 mycotoxins, including the 4 
afl atoxins and sterigmato-cystin, ochratoxin, citrinin, patulin, 
aspertoxin, luteoskyrin, diacetoxy-scirpenol, T-2, and 
zearalenone.
 “In all these samples, only 1 was positive for afl atoxin 
G-2, representing 0.7% of the soy sauce samples. The actual 
afl atoxin level was not stated. Shoyu plants that I saw in 
Taiwan were much like those of Japan.
 “The mutagenicity of soy sauce was investigated by Lin 
et al. 1979, using the Ames test. When the soy sauce was 
treated with 2000 ppm of nitrite, a mutagenic substance was 
demonstrated. The most active molecule was found when 
2000 ppm of nitrite was used at a pH of 3. Ascorbic acid 
prevented the formation of the mutagenic product(s). This 
was an unusual situation, because only the soy sauce treated 
with nitrite led to this mutagenic effect.
 “Purchio (1976) studied 20 samples of miso in Brazil 
and found 3 positive for afl atoxin. Of the miso samples, 18 
were prepared in small industries and 2 were homemade. The 
highest level encountered was 0.14 mg/100 g.
 “Laboratory studies were made by Kinoshita and 
Shikata (1965) in the U.S. using Aspergillus oryzae to 
inoculate polished rice. The laboratory koji when fed to rats 
and mice resulted in no weight gain and in necrosis of the 
liver.
 “There is no evidence that the cultures used in this study 
were in fact A. oryzae. The workers should have used strains 
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identifi ed by experts to make these experiments valid.
 “Kinosita et al. 1968 obtained 24 samples of miso, 
katsuobushi and mold starters from Japan. They stated that 
none of these produced afl atoxin, although some strains did 
produce blue and green fl uorescent materials.
 “In their summary they state ‘To prevent occurrence 
of toxic agents in fermented foods, it was recommended 
to avoid the use of toxic strains of fungi and to eliminate 
contamination of undesirable strains of fungi.’
 “Two Thailand investigators (Sripathomswat and 
Thasnakorn 1981) surveyed afl atoxin-producing fungi 
in fermented foods and beverages. Among these were 20 
samples of shoyu and 20 of bean sauce. Aspergillus fl avus 
was found in some of the shoyu, but these strains did not 
produce afl atoxin and no afl atoxin was detected in the shoyu.
 “Work done at the University of Georgia (Maing et al. 
1973) showed that if an afl atoxin-producing strain was used 
in making shoyu, afl atoxin would remain in the shoyu for at 
least 6 weeks. However, when Lactobacillus delbrueckii was 
incorporated in the fermentation, the level of afl atoxin was 
reduced 45%. It is not clear what happened to the afl atoxin 
that disappeared.
 “Another type of study was the long-term effect of 
feeding shoyu to rats” (Continued). Address: Northern 
Regional Research Center, Peoria, Illinois.

1517. Kumagai, T.; Kitamura, Keisuke. 1984. Genetic 
elimination of soybean seed lipoxygenase. 4. Inheritance of 
L-2 null-allele and its related characters. Ikushugaku Zasshi 
(Japanese J. of Breeding) 34(Suppl. 1):136-37. [Eng; jap]*
Address: Dep. of Agriculture, Faculty of Agriculture, Iwate 
Univ., Morioka, Japan 020.

1518. Product Name:  [Flavored Tofu (Enzyme Active, or 
Enzyme Inactive)].
Manufacturer’s Name:  Solnuts B.V. Made in The 
Netherlands by Witte Wonder.
Manufacturer’s Address:  Swaardvenstraat 41, P.O. Box 
5066, 5048 AV Tilburg, Netherlands.
Date of Introduction:  1984.
New Product–Documentation:  Soya Bluebook. 1984. p. 
79. This tofu is probably made by Witte Wonder.

1519. Product Name:  [Solfl our F.F. {Full-Fat Soy Flour} 
(Enzyme Active, or Inactive)].
Manufacturer’s Name:  Solnuts B.V.
Manufacturer’s Address:  Swaardvenstraat 41, P.O. Box 
5066, 5048 AV Tilburg, Netherlands.
Date of Introduction:  1984.
New Product–Documentation:  Soya Bluebook. 1984. p. 
66; 1986. p. 87. Talk with Boudewijn Lindner, President of 
Solnuts B.V. 1990. March 19. Solfl our is doing very well. It 
was fi rst made about 5 years ago. It is made as a by-product 
to the Solnuts, using only what is left after the halves and 

the diced have been used. Most of the product is enzyme 
inactive. It has specifi c applications in Europe.
 Talk with Linda Weigel of Solnuts. Inc. 1990. April 2. 
This product has never been named Solsoy or Sol-soy. That 
was a mistake in Soya Bluebook. It has always been named 
Solfl our F.F.

1520. Gabr, S.; Doheem, M.; El-Saied, H.; Sitohy, M. 1984. 
Nutritional value of plastein products from some food 
proteins. Annals of Agricultural Science, Moshtohor (Egypt) 
21(2):613-21. [14 ref. Eng; ara]
• Summary: When a protein is enzymatically hydrolyzed and 
the hydrolyzate is then incubated with a certain proteolytic 
enzyme under certain conditions, a high molecular weight 
protein-like substance is formed. This plastein product differs 
from the original protein and may be regarded a a mixture of 
high molecular weight polypeptides.
 Two plastein products were prepared using rhozyme 54 
enzyme on substrates that were mixtures of soybean protein 
and zein hydrolysates in the ratio of 1:1 or 3:1. Most of the 
essential amino acids were found in the plastein products 
in highly available forms. The plastein from the 3:1 ratio 
proved to be signifi cantly superior to the other proteins 
in its biological value when fed to Albino rats. Address: 
Biochemistry Dep., Faculty of Agriculture, Zagazig Univ., 
Egypt.

1521. Ko Swan Djien. 1984. Fermentation of foods by 
moulds. In: Robert A. Samson, Ellen S. Hoekstra, and 
C.A.N. van Oorschot, eds. 1984. Introduction to Food-Borne 
Fungi. 2nd ed. Baarn, Netherlands: Centraalbureau voor 
Schimmelcultures. 248 p. See p. 236-42. [47 ref]
• Summary: Contents: Introduction. Species used for 
fermentation. Natural inoculation. Traditional starters: 
Chinese yeast, tane koji, tempe inoculum. Fermented foods 
and mycotoxins. Roles of the moulds: Synthesis of enzymes, 
mould growth, synthesis of colouring compounds, protection 
of the product. Conclusion. Address: Bandung Inst. of 
Technology, Indonesia, and Agricultural Univ., Wageningen, 
Netherlands. Present address: Tarthorst 333, 6708 HL 
Wageningen, The Netherlands.

1522. Peterman, Teresa Kaye. 1984. Soybean lipoxygenase: 
Molecular and physiological studies. PhD thesis, Duke 
University. 177 p. Page 2393 in volume 45/08-B of 
Dissertation Abstracts International. *
Address: Duke Univ., Durham, North Carolina.

1523. Sharpe, Dennis B. 1984. Project 2002: Planning the 
future of soybeans. St. Louis, Missouri: American Soybean 
Assoc. iv + 78 p. 27 cm.
• Summary: This report is a joint project of the American 
Soybean Association and the Elanco Products Company. 
Contents: Preface. Introduction. Key issues identifi ed. 
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Synopsis of results and recommendations. Blue ribbon panel 
members (20 men). Advisory panel members (21 men). 
Demand, production & acreage projections. Project 2002 
survey results: Economic survey, soybean yield survey, 
soil erosion policy survey, genetic engineering survey, 
soy protein market potential survey. Assessment of major 
competition. Appendix I–Project 2002 survey respondents: 
Economic survey, soybean yield survey, soil erosion policy, 
soy protein market potential survey (24 people), genetic 
engineering survey. Appendix II–Genetic engineering 
glossary of terms: Biotechnology, callus, cell fusion, 
chromosomes, cultivar, DNA (deoxyribonucleic acid), DNA 
vector, enzyme, gene, gene expression, genetic code, genetic 
engineering, gene mapping, genome, germ cell, hybrid, in 
vitro, meristem, mutants, mutation, phenotype, plasmid, 
protein, protoplast, protoplast fusion, recombinant DNA, 
RNA (ribonucleic acid), somatic cell, tissue culture, vector.
 Pages 50-54 give a very interesting “Soy Protein Market 
Potential Survey.” This survey polled leaders in the U.S. 
processing and research area. The results indicated “the 
market for U.S.-produced edible soy protein should rise 
to nearly 1,900 million pounds (50% fl our equivalent) by 
the year 2002. This is nearly a three fold increase from the 
estimated 650 million pounds produced in 1982. While 
this represents a large increase, it is considerably more 
conservative than estimates made in the mid-1970s.
 “The fastest growing segment of the edible soy protein 
market is soy isolate. Isolate production was projected to 
grow at a 7% compound annual rate versus 4.5% for soy 
fl our and 5.4% for all products combined.” Specifi cally, soy 
fl our was projected to grow from an estimated 400 million 
lb in 1982 to 958 million lb in 2002, a compound annual 
growth rate of 4.5%. Soy protein concentrate was projected 
to grow from an estimated 80 million lb in 1982 to 251 
million lb in 2002, a compound annual growth rate of 5.9%. 
Note: Three respondents estimated the 1982 concentrate 
fi gure to be 100 million lb and two others estimated 90 
million lb.
 Soy protein isolate was projected to grow from an 
estimated 80 million lb in 1982 to 308 million lb in 2002, 
a compound annual growth rate of 7.0%. Note: Two 
respondents estimated the 1982 isolate fi gure to be 100 
million lb, and three others estimated 110 million, 75 million, 
and 50 million lb respectively. Pet foods and specialty feeds 
(such as calf milk replacers) were projected to grow from 
an estimated 1,500 million lb in 1982 to 2752 million lb in 
2002, a compound annual growth rate of 3.1%. Note: Several 
respondents estimated the 1982 fi gure to be 500-700 million 
lb, and one respondent estimated it to be only 200 million lb.
 “The pet food and specialty feeds market is the single 
largest market for soy protein other than bulk soybean 
meal for livestock and poultry. Some of the respondents 
took major exception to the 1982 estimate of 1,500 million 
pounds of soy protein utilized in pet foods and specialty 

feeds. In fact one respondent cut the estimate to only 200 
million pounds. The 1,500 million pound estimate was 
derived from data based on the Selling Areas Market 
[Marketing], Inc. (SAMI) report of pet food tonnage that 
assumed an average protein content of 24% with 35% of the 
protein provided by soy ingredients. The SAMI fi gures were 
factored up 10% to allow for sales by rural feed stores and 
sales direct to kennels. The disparity in pet food estimates 
of actual sales highlights what seems to be a considerable 
amount of uncertainty about the actual size of the soy protein 
market, exclusive of bulk soybean meal.
 “While growth rates for food and pet food use of soy 
protein are impressive, the total volume is expected to 
remain only a small fraction of projected U.S. soybean 
production–about 3% of the same as 1982. The greatest 
potential was seen for soy milk, imitation cheeses, ground 
meat blends and extenders, and commercial bakery or 
confectionery ingredients.
 “Increased health consciousness in the general 
population, improved palatability of soy foods and higher 
meat prices were seen as the keys to increasing demand for 
meat, dairy and bakery uses of soy protein.” Address: 2002 
Project Manager, American Soybean Assoc., St. Louis, 
Missouri.

1524. Yeh, Sing-Wood. 1984. Gelation characteristics of 
Illinois soybean beverage base. PhD thesis, Dep. of Food 
Science, University of Illinois, Champaign, Illinois. 131 
p. Page 1985 in volume 45/07-B of Dissertation Abstracts 
International. 6 black and white pictures. No index. 28 cm. 
[130 ref]
• Summary: Contents of the “Literature Review” section: 
Soybeans: Historical, soybean protein, problems of 
utilization (lipoxygenase enzyme induced off-fl avor, trypsin 
inhibitors, fl atulence). Methods of soymilk manufacture: 
Traditional methods, modifi ed methods (hot water extraction, 
acid extraction, alkaline extraction), defatted soymeal 
method, protein isolate method, lipid-protein concentrate, 
whole bean methods. Soybean curds: Historical, regular 
tofu manufacture in the traditional way, factors affecting the 
quality of soybean curds (variety of soybean, composition 
of soybean milk, heat treatment, coagulants, others). Texture 
profi le analysis.
 Describes the characteristics of tofu made from Illinois 
beverage base (soymilk made by the Illinois method). 
“There was no difference in the textural data between the 
Illinois curd and the Oriental tofu. The total solids and 
protein recoveries in the Illinois curd were 82.2 and 94.9% 
which were much higher than 57.2 and 69.4%, respectively, 
in the Oriental tofu. The best curd from Illinois soybean 
base was obtained by blanching cotyledons in tap water 
without bicarbonate, grinding with water to 10% total solids, 
homogenizing at 82º with 5000 psi pressure on the fi rst stage, 
coagulating with 0.5% calcium sulfate at 75ºC and pressing 
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as usual. This curd was somewhat grainy so the mouth-feel 
was not quite as good as that for tofu. However, it compared 
favorably with tofu in all other respects while showing a 
large advantage in protein recovery.” Address: Urbana, 
Illinois.

1525. American Miso Co., Inc. 1985. The secret of Japanese 
miso comes to America (Ad). East West Journal. Jan. 4.
• Summary: This full-page, black-and-white ad begins: “At 
last! The ancient traditions of the Japanese miso-making 
art have been carefully and lovingly carried to America 
by the American Miso Company, the proud now caretaker 
of traditions passed down from Master to Miso-Master 
for many centuries.” This miso is made from the fi nest 
ingredients, including organic rice, barley, and soybeans. 
“Last and perhaps most important, our miso is unpasteurized, 
unlike so many other misos. This leaves intact the benefi cial 
lacto-bacillus and enzymes so essential for proper health and 
food digestion, and imparts the savory aroma, outstanding 
character, and mellow taste so prized in unpasteurized miso. 
The American Miso Company logo, crossed sheaths of grain 
in a circle, is at the bottom center of the ad.
 Photos show: (1) A 1-lb package of the company’s 
barley miso in a plastic bag with a one-way pressure release 
valve. (2) Jan Belleme, with a baby (Justin) on her back, 
mixing koji–her hands up to the wrists. (3) A bearded 
employee [Bob Zullo] moving a huge wooden vat of miso 
using an hydraulic dolly. Address: Box 541, Route 3, 
Rutherfordton, North Carolina 28139. Phone: (704) 287-
2940.

1526. Fukushima, Danji. 1985. Fermented vegetable 
protein and related foods of Japan and China. Food Reviews 
International 1(1):149-209. [99 ref]
• Summary: Introduction. Historical aspects of soy sauce 
and miso. General description of fermented vegetable 
protein foods: Soy sauce (varieties, manufacturing, 
fl avor components and quality evaluation), miso, natto, 
sufu (fermented product of tofu), fermented soy milk. 
Microbiology, biochemistry and nutrition: Role of koji as 
enzyme source (unique sources of enzymes, peptidases 
in koji, role of proteinases and peptidases in koji during 
protein digestion, role of glutaminase in koji in formation 
of glutamic acid during protein digestion), effect of heat 
treatment of soybean proteins on their digestibility and 
nutritive value (enzyme digestibility and yield of soy 
sauce, enzyme digestibility and nutritive value of protein), 
basic mechanisms for protein coagulation, microorganisms 
during brine fermentation in soy sauce and miso (change 
of microfl ora during brine fermentation, properties of P. 
halophilus, properties of S. rouxii, properties of Torulopsis 
species), nutritive value, safety and anticarcinogenicity of 
fermented foods. Future of traditional vegetable protein 
foods made through fermentation. References. Address: Food 

Science Research Lab., Kikkoman Corp., Noda-shi, Chiba-
ken, Japan.

1527. Harayama, Fuminori; Yasuhira, Hitomi. 1985. 
Rhizopus-zoku ni yoru miso jôzô ni tsuite. I. [Application 
of the genus Rhizopus for miso manufacturing. I. Studies on 
fermented soybean food manufacture using various molds]. 
Nippon Jozo Kyokai Zasshi (J. of the Brewing Society of 
Japan) 80(4):281-86. [17 ref. Jap; eng]
• Summary: Two strains of Rhizopus with high protease 
activity and low spore-forming capacity, R. oryzae IFO 
5418 and R. japanicus IAM 6002 were used instead of 
Aspergillus oryzae. Miso obtained had more lactic acid and 
lower pyroglutamic acid contents, less creaminess, harder 
consistency, more clear color, and fl avor with unique aroma 
compared with ordinary miso. Address: Shinshu-Miso 
Research Inst., 469-6 Nakagosho, Nagano-shi, Nagano-ken 
380, Japan.

1528. Rich, Robert. 1985. History of Rich Products 
Corporation’s work with soy-based dairy analogs: Rich wins 
legal battles for non-dairy products (Interview: Continued–
Document Part III). Conducted by William Shurtleff of 
Soyfoods Center, Feb. 8 and March 20. 12 p. transcript.
• Summary: (Continued): The new formulation had 
numerous advantages over its predecessor. Its fl avor was 
better and its shelf life at 40ºF was extended to 6 months, 
from 3-4 weeks. It could be whipped to a stiffness never 
before attained by any cream or fi lled cream (containing 
added vegetable fat). It whipped up to 4 times its liquid 
volume, giving more than double the yield of dairy whipping 
cream. It retained overrun, freshness, fl avor, and a 
“decorator’s edge” for more than 48 hours at temperatures as 
high as 80ºF. The base had a unique advantage over dairy 
whipping cream. It could be reconstituted or extended with 
either the usual water or nonfat milk, or with fruit juices to 
give special effects such as an orange icing or fi lling. Now 
Rich began to introduce the new Whip Topping in various 
sizes. In 1952 came Sundi-whip in an 8-ounce pressurized 
can for soda fountains and over-the-counter trade. In about 
1953 appeared Rich’s Green Label Whip Topping, which 
was developed for bakery and institutional use. Prior to mid-
1955 Whip Topping had been Rich’s only product. At that 
time they launched Rich’s Frozen Chocolate Eclairs, which 
had Whip Topping as the fi lling. The eclairs quickly became 
enormously successful, and were called “the hottest thing to 
hit the frozen food industry in the last fi ve years.” In 
February 1955 Quick Frozen Foods published an excellent 
27-page, tenth anniversary story of Rich Products’ fi rst 
decade, upon which we have drawn heavily. The 1960s. In 
1963 Rich Products introduced Coffee Rich, a frozen liquid 
coffee whitener. It was test marketed in Baltimore. Rich 
deliberately used the generic disclaimer “coffee whitener” 
rather than “non-dairy creamer” to avoid as much as possible 
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stepping on the toes of dairy interests. Coffee Rich was the 
second such liquid product to be sold in America; Presto 
Food Products in Kansas City, Missouri, had introduced a 
non-dairy coffee creamer named Mocha Mix (containing soy 
protein) in 1950, although Rich was not aware of it. But 
Rich’s product was the fi rst frozen liquid non-dairy creamer. 
The original Coffee Rich used coconut oil and contained no 
protein, being based on the 1953 patent formulation. The 
lack of protein gave the product a long shelf life when sold 
refrigerated in dairy cases, as was planned. But the product 
started settling out, so the company switched to using sodium 
caseinate as a protein source, then in about 1963 began using 
soy protein (typically about 0.75% by weight) as the main 
protein source. In the mid-1970s soy oil replaced half of the 
coconut oil, then later in the 1970s all of it. The dairy 
industry spent a small fortune trying to keep Coffee Rich off 
the market. Its fi ght against Whip Topping had been short 
lived largely because heavy whipping cream (of which little 
was sold and lots spoiled) was not a big money maker for 
milk dealers and dairies. But cream was the “bread and 
butter” of the dairy industry, and it girded to fi ght in state 
after state to the bitter end. In some states dairy interests 
claimed Coffee Rich was an “imitation cream” and hence 
against the state law; in others they claimed it was 
mislabeled because the words “imitation cream” did not 
appear on the label. The fi rst lawsuit was in Louisiana in 
1961. Rich Products won in a one-day trial. The defense was 
exactly the same as it had been for Whip Topping. Coffee 
Rich was a replacement, not an imitation. Angered by this 
defeat and hoping to break Rich by exhausting his fi nancial 
resources on court cases, dairy interests had Coffee Rich 
seized in Virginia, Michigan, and Washington. But the 
former college wrestling and football star wasn’t easily 
downed. He parried by persuading the Carnation Company 
(which sold Coffee Mate, a powdered caseinate-based coffee 
whitener) to split all forthcoming legal fees. Two or three 
years later General Foods joined the non-dairy defense fund. 
Their Birdseye Division sold Dream Whip, a powdered whip 
topping, and later the famous non-dairy Cool Whip. Now all 
legal fees were split three ways. Dick Borne of RGB Labs 
says they were sharing expenses too before the association 
was formed, and that General Mills came in after. At about 
this time (in 1968) the group fi nally established the National 
Association for Advanced Foods, to defend the rights of non-
dairy products and to be sure that no small companies went 
off half-cocked and lost precedent setting lawsuits. Ellis 
Arnall was the Association’s fi rst director; they charged 
annual dues plus assessments and took in new members. The 
many trials continued to be fought in the name of Rich 
Products Corp., since it had prestige. In the 1960s a small 
company selling Instant Blend, a non-dairy creamer or 
topping, after deciding to defend itself, lost its lawsuit 7-0 in 
the Massachusetts supreme court. They were kindly 
permitted to continue selling the product as long as it was 

distinctively colored–blue! The dairy industry gloated. A 
year later Rich Products deliberately sold Coffee Rich in 
Massachusetts so that it would be seized. Their case also 
went to the state supreme court, but this time Rich’s team of 
seasoned attorneys won... 7-0! By 1966 some 15 consecutive 
court decisions had ruled in Rich’s favor, though fi ve of these 
went as far as the state supreme court. By 1974 the number 
of cases and victories for Coffee Rich had grown to 40. That 
year the Kansas Supreme Court declared Coffee Rich “a new 
and distinct food” and the milk lobby gave up. Rich 
Products’ success in these suits led to the creation of a new 
food product category: Coffee whitener. Coffee Rich was the 
company’s third product to contain a signifi cant amount of 
soy protein. But Rich did not especially promote the fact that 
his products contained soy on the labels or in advertising, 
though he often discussed it with reporters. The company 
initially bought its isolated soy protein isolates for Coffee 
Rich from one or more of the big manufacturers (Central 
Soya, ADM, or Glidden). In the mid-1960s a powdered 
Coffee Rich was developed. In about 1965 Rich Products 
stopped using soy protein in its retail Whip Topping and 
switched over to the non-protein formulation adopted for 
institutional use in 1953. At about that time, company 
stopped making isolated soy proteins. By 1967 Bob Rich had 
built Wilber Farms Dairy into the largest solely owned, 
independent milk company in America. That year he decide 
to sell it and get out of the dairy business. Rich Products 
(whose plant was now 140,000 square feet) was doing well 
enough with non-dairy products to support him amply. In 
1969 Bob Rich’s oldest son, Robert Rich, Jr., started to work 
at the company’s Buffalo headquarters as sales manager. 
After graduating from Williams College in 1963, he had run 
the Rich Products plant in Fort Erie, Ontario, Canada. After 
setting up the company’s fi rst marketing department in 
Buffalo, he embarked on a bold program of acquisitions, 
based on the observation the Rich Products then had more 
frozen food distributors than any other frozen food packer in 
the USA. Company sales in 1969 were $33 million. The fi rst 
acquisition, that year, was the Elmtree Baking Co. in 
Appleton, Wisconsin. Sales began to rise by leaps and 
bounds. The 1970s. In 1975 food sales from Rich Products 
and affi liates had topped $100 million a year. That year the 
company was awarded the National Frozen Foods 
Convention’s fi rst Grand Award, for “achievement in 
developing the frozen food industry...” and for his 
“pioneering work in researching and popularizing simulated 
frozen dairy products” (Quick Frozen Foods 1975). In 
November 1978 Rich Products launched an exciting new 
product and a revolutionary new process. The product was 
Bettercreme, a non-dairy icing that whips and is used 
primarily on cakes. It contained an enzyme-modifi ed isolated 
soy protein (made perhaps by A.E. Staley’s Gunther 
Products). (Continued). Address: Chairman of the Board, 
Rich Products Corp., P.O. Box 245 (1150 Niagara St.), 
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Buffalo, New York. Phone: 716-878-8000.

1529. Rakosky, Joseph, Jr. 1985. Work with The Glidden 
Co. and Central Soya (Interview). Conducted by William 
Shurtleff of Soyfoods Center, Feb. 23. 1 p. transcript.
• Summary: Dr. Dale Johnson (phone 612-588-9456) was 
with Glidden. Joe took his place when Dale came out of the 
research lab. He was the fi rst salesman for something. Then 
he went into marketing. The fi rst thing he did was related to 
isolates. He’s about 67 yrs old. Now a consultant.
 Swift: Contact Dr. Dave Erickson. now at ASA.
 Glidden did the pioneering work, before Gunther. 
Joe worked for Baxter Labs (a pharmaceutical company 
into parenteral solutions) after he got his PhD. They are in 
Morton Grove, Illinois. Then he went to work for Glidden.
 “When I fi rst went to work for Glidden, the fi rst required 
reading was China Doctor about Dr. Harry Miller. No 
kidding.” Then he met Dr. Miller when Harry Miller came 
thru.
 Dr. Lou Sair used to work for Central Soya. He was 
director of research for Griffi th Labs for a long time. He is 
still living. Now his son is Director of Research for Griffi th 
Labs. (phone 312-371-0900). Ask him to talk to his dad, Dr. 
Lou Sair. What is his Dad’s number? His dad can tie this 
whole thing together. He had a patent on a textured soy fl our. 
Central Soya at one time had quite a research group. They 
were into all kinds of soy products. Then someone decided 
they didn’t know what they were doing, just piddling around, 
and they fi red the whole damned bunch one morning. This 
was years before Central Soya bought Glidden. Another guy 
who used to work for them was Andre Sipos. He now works 
for Central Soya in Ft. Wayne, Indiana, in their research 
laboratory.
 I still need early publications on the early days of 
Glidden (the fi rst pioneer) and Gunther. Glidden’s fi rst 
modifi ed products may not have been enzyme modifi ed. 
The industrial protein used for paper coating is a chemically 
hydrolyzed product to give it certain rheological properties. 
Joe may have some history material in his fi les.
 Follow-up letter of 3 May 1985. He recalls that Glidden 
sold a product [whipping agent] named Premium Albusoy 
that was made by Gunther Products, since Glidden no longer 
made such products. Note: Ed Meyer says the product was 
named New Albusoy. Address: 5836 Crain St., Morton 
Grove, Illinois 60053. Phone: 312-966-7660.

1530. Boyer, Robert A. 1985. Reminiscences: Automotive 
design–Oral history project. Dearborn, Michigan: Henry 
Ford Museum and Greenfi eld Village. 130 p. Accession 
#1673.
• Summary: This is the transcript of an interview conducted 
by Dave Crippen of the Henry Ford Museum on 7 Feb. 
1985 at Mr. Boyer’s home in Dunedin, Florida. It covers all 
aspects of Boyer’s work with soybeans at the Ford Motor 

Co., including: Growing up in Royal Oak, Michigan; his 
father worked in the accounting department of the Ford 
Motor Co. at Highland Park, Michigan (p. 1). Boyer’s 
fi rst meeting with Frank Campsall (p. 2). Growing up at 
the Wayside Inn (the oldest hotel in America, in South 
Sudbury, Massachusetts, p. 1-6). Attending high school in 
Framingham, Massachusetts (p. 6). First meeting with Henry 
Ford when the two ice skated together on the mill pond 
behind the Wayside Inn (p. 7). Moving to Dearborn in Sept. 
1927 to attend Ford’s Trade School (p. 7-11). Early work 
at the chemical plant (quarter-size model of Iron Mountain 
plant) in Greenfi eld Village (p. 12-13). Ford’s trip to 
Germany [Peace Ship to Europe, in 1915 during World War 
I?] crystallized a lot of his thinking. The Great Depression 
and the origins of his chemurgic thinking. In 1934 the fi rst 
National Chemurgic Conference was held at Dearborn Inn; 
Boyer was in charge of the program. Mr. Irenee DuPont 
attended and Mr. Ford spent a lot of time with him. Before 
that, the DuPonts and the big banks did not trust Ford. (p. 
14). Opening of Greenfi eld Village in late 1929 on the 50th 
anniversary of Edison’s fi rst successful light bulb (p. 15). 
Chemical experiments on truckloads of farm crops using a 
retort; Frank Calvert (p. 16-19).
 Experiments starting in about 1933 using hexane as a 
solvent to extract the oil from soybeans; the Ford Extractor 
(p. 20-23). Boyer’s group wanted to get pure protein from 
soybeans. So “in the lab we developed our own process 
for extracting the oil... We used hexane solvent, like dry 
cleaning. We’d fl ake the beans and run them through a pipe 
that was full of hexane on an angle with a screw in it.” 
Hexane solvent is “distilled out of petroleum. It has a very 
narrow boiling point–66º centigrade. The Ford extractor... 
got quite a lot of attention. We built it across the street from 
the chemical plant. It was about 150 feet away. Mounted it 
all by itself because everybody was afraid of fi re.” A roof 
was built over it but no walls. It was probably built in about 
1933.
 In 1933 at the World’s Fair [sic, the Ford Exposition 
of Progress] in New York City, Boyer’s group had a glass 
model (on a table) of this extractor that used hexane solvent.
 Note: Ford boycotted Chicago’s A Century of Progress 
Exposition which opened in 1933, in part to call attention to 
the company’s 30th anniversary; he held his own “industrial 
fair,” fi rst in Detroit and then in New York, in late 1933. 
Business Week described it as “the greatest industrial show 
ever held.” Some 2.3 million people attended the two-week 
show in New York.
 A working model of the Ford extractor, using hexane 
solvent, was at the Chicago World’s Fair, starting in mid-
1934, in the Ford Industrial Barn. “They would never let you 
do that today. Too dangerous.”
 Research on purifi ed soy protein and soy plastics with 
formaldehyde; Bakelite (p. 24-25). Use of soy oil for foundry 
core binders for casting the Ford V-8 engine block; thus, 
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the soy experiments are now commercialized. Building a 
50 ton/day extractor (p. 26-27). Spinning soy protein fi ber 
like rayon, based on spinning milk protein in Italy. Using 
the fi bers to make wrinkle resistant synthetic wool, a suit 
of clothes for Henry Ford and others, overcoats, neckties, 
felt hats. “We also found that these fi bers blended in very 
well with rabbit fur for making men’s felt hats. So the Hat 
Corporation of America took all the fi ber we could make. 
It wasn’t very much and they would blend it in with rabbit 
fur. And they actually had them [the men’s felt hats] on the 
market.” Rabbit fur is very expensive (p. 29-36). Ford’s suit 
of clothes contained 65% wool and 35% soy fi ber. Boyer 
leaves Ford Motor Co. in 1943. Problem with fi ber was 
tensile strength, especially wet strength. Ford’s interest in 
this fi ber work, and his fi tness at age 75 (p. 37-38). Ford 
“was not a true vegetarian but he was pretty close” (p. 
38). Edsel Ruddiman’s work with foods (p. 39-47). Boyer 
and Ruddiman attend American Soybean Assoc. soybean 
conference in Washington, DC [in Sept. 1932] where 
they saw “leather-like products that the Chinese make” 
[yuba]. Boyer tried unsuccessfully to use the idea to make 
“synthetic leather.” USDA’s experimental farm in Holgate, 
Ohio, where many soybeans sent back by W.J. Morse were 
tested (p. 40-42). Work with soybean milk (p. 43-46). The 
executive dining room in the Engineering Laboratory. 
Henry Ford invited Boyer to lunch there about 6 times (p. 
45). Development of soy ice cream; lipoxidase enzyme 
inactivation (p. 45-46).
 Visits to Battle Creek, Michigan and Dr. John Harvey 
Kellogg (p. 47). Boyer’s work was with industrial products; 
the plastic car and structural plastics with hemp, fl ax, and 
phenol formaldehyde (soya protein Bakelite resin) (p. 47-64, 
70). Making trunk lids using a hydraulic press (p. 50). Ford’s 
famous axe demonstration on a trunk lid (p. 50-52). Lowell 
Overly and Joe Stewart (p. 53-56, 61, 78-79). Boyer drives 
the plastic car home (p. 63). Ford’s aim with the plastic car: 
to provide industrial markets for farmers (p. 65). World War 
II stops plastic car development (p. 65-66). Contract to build 
an airplane wing of plastic (p. 66-70). The plastic lid and car 
contain little or no soy (p. 70). Fiberglass and the Chevrolet 
Corvette (p. 71). Plexiglas and the B-24 bomber made at 
Willow Run (p. 72). Edsel Ford’s death of stomach cancer in 
the spring of 1943 and its effect on his father, Henry (p. 73-
74). Ending work with soy fi ber (p. 74).
 Boyer leaves Ford in 1943 and goes to work for Drackett 
Co. in Cincinnati, Ohio. Wife needs to leave Detroit. After 
1943 Boyer’s career really takes off. Dr. Gangloff (p. 75-77). 
Use of soy fi ber by Drackett in felt hats. “We sold them a lot 
of fi ber and we decided to build a bigger plant.” Building 
a protein plant and a fi ber plant in Cincinnati big enough 
to supply the hat company’s demands and larger “than we 
needed just to supply our fi ber operation.” They also had a 
big operation in Cincinnati for high-impact (not structural) 
plastic (p. 78-80). Drackett’s marketing people knew how 

to market Windex and Drano “but they had no feeling for 
the soybean operation. So when Mr. Drackett died, they 
sold the whole soybean plant to Archer-Daniels-Midland 
(ADM, p. 81-83). Before Mr. Drackett died, Boyer’s division 
had developed commercial soy products, and Drackett was 
making money on the plastic (phenol formaldehyde plus 
hemp) and the fi ber (p. 81). Use of soy protein as a paper 
coating (p. 83). ADM fi nally closes the old Drackett protein 
plant and sells it to Central Soya, which used the million 
bushel elevator capacity for storage (p. 83-84).
 Shortly after Mr. Drackett died, Boyer left Drackett to 
work on his edible soy fi ber, where he owned patents. “If we 
can make a fi ber from soy protein that resembles the outside 
of a sheep, why not make a fi ber that will resemble the inside 
(p. 84-86). Idea of building an edible soy protein plant is in 
Cincinnati, with Mr. Drackett’s approval (p. 87). Boyer tries 
to fi nd companies to license rights to his landmark patent: 
Virginia Carolina Chemical (Taftville, Connecticut, p. 88); 
Swift & Co. (p. 89-92); Unilever, which was interested in 
peanut protein in Africa and at Port Sunlight near Liverpool 
(p. 92-94, 112-13); General Foods and Nabisco (Fairmont, 
New Jersey research lab) (p. 94, 99). Unilever and Swift pay 
licensing fees of $20,000 a year plus consulting fees. General 
Mills and Ralston Purina (p. 94-95). Why Swift dropped its 
interest (p. 95-96). General Mills and Bacos (p. 96). Patent 
expires in 1971 after 17 years (p. 96). Worthington Foods 
(p. 97). Ralston Purina was getting into protein. In about 
1956-58 they “had bought Procter & Gamble’s protein plant 
in Louisville [Kentucky], which was making industrial 
protein for paper coating” (p. 98). Worthington Foods was 
too small to make their own soy protein fi bers, so Ralston 
Purina made it for them (p. 78-80). Ralston Purina’s great 
success with edible soy protein and their small confl ict: pet 
food vs. human food (p. 100-01). From 1961 to 1971 Boyer 
was receiving licensing fees / patent royalties from Ralston 
Purina, Worthington, and General Mills (p. 102). General 
Mills and Bacos (p. 103-04). Ralston Purina’s patent lawsuit 
against Far-Mar-Co. Ralston won $8 million. Boyer testifi ed 
as an expert witness (p. 104-05).
 Boyer remarries and retires in 1971 (p. 102, 105, 
107). Subsequent work with Miles and Worthington; the 
Morningstar Farms line (p. 105-08). Companies now 
spinning soy protein fi ber (two in the Netherlands, one in 
Japan, one in Australia). Ford Foundation was not interested 
in his work with soy protein for Third World nations (p. 
110). Central Soya bought the ADM plant that was located in 
Chicago (p. 113-14). Kellogg’s Corn Soya breakfast cereal 
(p. 114-15). Worthington’s Soyloin Steaks; all early Kellogg 
and Worthington vegetarian products based on wheat gluten 
(p. 119). When Worthington bought Battle Creek they got 
their lady research director; she worked at Worthington until 
she was quite elderly. Boyer visited her in her lab at Battle 
Creek several times (p. 119-20. Note: Josephine F. Williams 
was in charge of the lab and product development at Battle 
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Creek, where she worked closely with Dr. John H. Kellogg. 
She kept similar positions at Worthington Foods, according 
to Ron McDermott). Henry Ford as a soybean pioneer and 
visionary. The soybean is now America’s No. 2 cash crop 
and also our second largest earner of foreign exchange. “That 
really started from Ford. When we fi rst started in 1931, 
hardly anybody ever heard of the soybean, and Henry Ford’s 
penchant for publicity publicized the soybean... He certainly 
made it popular and made people become aware of it. Today 
it’s darned important.” He should be remembered as the 
“Father of the Soybean.” “I always thought it would be nice 
if they would rebuild the [Soybean] laboratory [in Greenfi eld 
Village] or restore it like it was when we were doing the 
soybean work and give it the real credit that it deserves...” 
(p. 120). After Henry Ford died in 1947 his family wanted 
no part of any of his pet projects. They completely 
eradicated the old Ford company (p. 121). Henry Ford was 
deeply interested in the welfare of American farmers. His 
tractors and Model T were of great use to them (p. 121). 
Origins of Ford’s interest in chemurgy; William Hale and 
Dow Chemical Co. in Midland, Michigan; the fi rst three 
chemurgic conferences in Dearborn, Michigan, in May 1935, 
1936, and 1937 (p. 122-27). Ford and Ruddiman establish 
a complete canning line for good-tasting green soybeans on 
the outskirts of the Ford estate. The equipment was quite 
expensive. When World War II threatened, Ford gave it to 
Michigan State University to teach canning to students. (p. 
129-30). Boyer’s personal impressions of Henry Ford (p. 
128-30). Address: 632 Edgewater Dr. #731, Dunedin, Florida 
33528.

1531. Shurtleff, William; Aoyagi, Akiko. 1985. Brief history 
of Imagine Foods (Arkansas) and Rice Dream non-dairy 
frozen dessert (Document part). In: Shurtleff and Aoyagi. 
1985. Tofutti & Other Soy Ice Creams: The Non-Dairy 
Frozen Dessert Industry and Market. Vol. 1. 145 p. See p. 
88-89.
• Summary: “In June 1984 Robert Nissenbaum and David 
Carlson of Imagine Foods, a small rural Missouri company 
that also made tempeh and miso, introduced Rice Dream, 
one of the most creative non-dairy frozen desserts to appear 
in America in decades. It was based on amazake (literally 
“sweet sake”) a creamy-thick, subtly-sweet, low-alcohol 
precursor of Japanese sake, made by fermentation of rice koji 
in water. Koji, used to make rice miso, is made by fermenting 
rice with the koji mold (Aspergillus oryzae) (Shurtleff and 
Aoyagi 1983). The company made its own koji and amazake. 
Unlike most other non-dairy ice creams, Rice Dream was 
extremely low in calories, since it originally contained no 
added oil or fat. Most of the product’s sweetness came from 
the natural sweetness of amazake, but small amounts of 
Grade A maple syrup were also used. A nutritionist’s dream, 
containing only 132 calories and 18 mg of sodium per ½ cup 
serving, Rice Dream was advertised with a lovely full-page 

color ad in various natural foods magazines. As demand 
grew, production of the amazake was moved to California 
and the hard-pack frozen dessert was made at Peninsula 
Creamery in Palo Alto, California. Thereafter a small amount 
of saffl ower oil had to be added for functional reasons, and 
Chico-San’s rice syrup replaced the prohibitively expensive 
maple syrup. The only soy in the product was soy lecithin. 
By January 1985 there were 16 distributors for the product 
nationwide. Originally made in hard pack, it was also sold as 
a soft-serve mix starting in early 1985.”
 Note: At the time of this writing, the author was not 
aware that Rice Dream was no longer being made from koji, 
and that commercial enzymes were being used instead of the 
enzymes from koji. Address: Lafayette, California.

1532. Gunther, J. Kenneth. 1985. History of Gunther 
Products (Interview). Conducted by William Shurtleff of 
Soyfoods Center, March 7. 3 p. transcript. [3 ref]
• Summary: Gunther Products Inc. was founded by J. 
Kenneth Gunther in 1949. He received a degree in biological 
chemistry at the University of Illinois in 1946, then worked 
briefl y as a researcher at Swift & Co. in Chicago. In 
September 1944 he was offered a job by Central Soya Co. as 
director of their Central Research Laboratory; there he began 
his fi rst research work with soy proteins.
 Before he arrived, Central Soya had done work on 
developing a whipping agent from soy proteins. They hired 
an egg albumen expert from Armour & Co. named John 
R. (“Ray”) Turner to sell the product, but it didn’t sell 
well because of its poor quality. Though not trained as a 
researcher, Turner was nevertheless technically inclined and 
very curious. He did some experimental work to improve 
the product and made several key discoveries, including the 
fi rst successful use of enzyme hydrolysis of proteins with 
pepsin to make a whipping agent. In May and October of 
1945 Turner applied for patents on his inventions; these 
were granted in 1949 and 1950 (U.S. Patent 2,489,208 and 
2,520,581). In June 1946 Turner wrote an article in The 
Manufacturing Confectioner about “soy albumen,”which had 
come into demand as a result of scarcities during World War 
II.
 At Central Soya Ken Gunther also conducted research 
on whipping proteins made from soy protein. There he and 
Louis Sair improved on Turner’s original, landmark patent 
invention. Like Turner, they hydrolyzed the soy proteins 
with pepsin, but they also separated and removed much of 
the insoluble protein from the solubles and added a little 
sodium chloride, giving a more concentrated whipping agent 
with greater whipping strength. On 6 June 1947 Raymond S. 
Burnett and James K. Gunther applied for a U.S. patent on 
this improved process for making soy albumen. The patent 
(No. 2,489,173) was granted on 22 Nov. 1949–before either 
of Turner’s patents were granted!
 Whipping agents and whip toppings are very different 
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soy-based products. The whip toppings, such as Delsoy or 
Rich’s Whip Topping, had a high fat and moisture content 
(about 35% fat, 55% water, and 10% sugar), and were used 
in place of whipping cream; they used a small amount of 
sodium proteinate that was not enzyme modifi ed. Whipping 
agents or “soy albumen” type products, by contrast contained 
no fat, were modifi ed (hydrolyzed) with enzymes, and were 
used in place of egg whites.
 In the late 1940s Central Soya’s founder, D.W. 
McMillen, forecast a huge depression. In early 1949 he fi red 
most of his research staff, including Gunther. The outbreak 
of the Korean War in mid-1950 revived the U.S. economy so 
that McMillen’s predicted depression was aborted.
 In the summer of 1949 Ken Gunther founded Gunther 
Products in his home town of Galesburg, Illinois, where 
his family still lived and owned property. He purchased an 
exclusive license from Central Soya to manufacture enzyme-
modifi ed non-fat isolates under their patent. He paid license 
fees of 4% on sales for the next 14 years. Gunther Products 
bought food-grade soybean fl akes (containing about 50% 
protein, also used in making soy fl our) from A.E. Staley Mfg. 
Co. and from ADM. The main uses of Gunther’s whipping 
proteins were in confectionery products, especially nougat-
like or marshmallow-like nougat candies. The maker of Mars 
Candy Bars was one big customer. Most of the rest was used 
in icings and as an ingredient in a sponge cake mix (which 
sold very well in Australia). Lever Brothers was interested in 
Gunther’s products for 2-3 years.
 In 1969 Gunther Products was sold to the A.E. Staley 
Manufacturing Co. Ken Gunther, who was 62 years old at the 
time, needed $750,000 to expand his plants to meet demand 
and Staley was very interested in getting into this kind of soy 
protein business. Before that time Staley had done almost 
no research on soy protein foods in their huge laboratories–
except for a little work on soy fl our during World War II. 
Ken stayed on to run the business (which continued to be 
very successful), retiring in about 1973. Address: Gunther 
Products, 701 W. 6th St., Galesburg, Illinois 61401. Phone: 
309-342-0119.

1533. Meyer, Edwin W. 1985. History of work with The 
Glidden Company (Interview). Conducted by William 
Shurtleff of Soyfoods Center, March 8. 5 p. transcript.
• Summary: A far-ranging interview on the history of The 
Glidden Co. and Central Soya.
 Ed began working for Glidden in Aug. 1936. The work 
with soy proteins were just starting. He was invited to join 
the group by Dr. Percy Julian whom he had previously done 
some studies with at DePauw University in Greencastle, 
Indiana. Julian was a very famous Negro chemist. At 
DePauw, because of the very different role of blacks in 
society, they couldn’t put him on the staff, so he was a 
research associate and did fi ne research in alkaloid chemistry. 
In late 1935 things heated up for blacks at DePauw so 

they thought it best if he moved on, even though it was a 
Methodist Episcopal School. He went to Glidden.
 Dean Lewis of the Paper Institute in Appleton, 
Wisconsin, found Julian. Glidden had become interested in 
isolating soy proteins for industrial purposes in about 1933, 
when they had some pilot plant studies going in Cleveland 
[Ohio], their home base. Glidden got into soy through paints.
 The Glidden Co. was founded in the early 1900s or late 
1800s as a paint and varnish company; initially there was no 
connection with soy. It was a family owned concern. Adrian 
Joyce Sr., treasurer of the Sherwin-Williams paint company 
in the 1920s. He was an entrepreneur. He and several friends 
decided to go it on their own. The old-line Glidden family 
was selling their small paint and varnish company in Detroit 
[Michigan]. His investing group bought the company in 
about the 1920s. He got interested in soybeans because 
casein was the base for water-based paints in those early 
days, and vegetable oils were used quite extensively in 
paints, before resins took over the paint industry.
 Joyce went to Europe and in Germany learned more 
about soybean processing. He saw the applications for 
Glidden. So in about 1933 Joyce and co-workers began 
to to do some experimentation in Cleveland on isolating 
soy proteins for use in paints. Glidden had a paint plant 
in Chicago on LeClaire Ave. Joyce decided to put up a 
commercial soybean crushing plant on the property adjacent 
to the paint plant at 1825 N. Laramie. They did this in 1934, 
a combined solvent-expeller plant, with a double Hildebrandt 
unit from Germany. The capacity was about 500 US tons 
a day. At the same time, in 1934, they installed a full-scale 
protein isolation plant for industrial purposes. Both went 
into operation in early 1935. That was the fi rst isolate plant 
in America. But in October 1935 the solvent extraction plant 
blew up, and also leveled the soy protein isolation plant 
next door. It was a disaster. They boldly rebuilt the crushing 
plant with new Hildebrandt units (not larger) plus a bank of 
Anderson Expellers (“Expeller” is an Anderson trade name) 
but at that time they did not build a new protein isolation 
plant, just a pilot plant, which was in operation by 1936. It 
stayed as a pilot plant for several years.
 Percy Julian and Ed Meyer both arrived in August 1936. 
Julian took over as Director of Research of Glidden’s Soya 
Products Division. The fi rst director of the Soya Products 
Division was Eric Wahlforss, a Finn. He was let go at the 
time and returned to Finland. Percy’s task was to improve 
the isolated soy protein then being made in Glidden’s pilot 
plant. They were working with the Paper Institute on using 
soy protein as a sizing and coating adhesive for paper. Paint 
was now of secondary interest. This expanded the horizons 
of industrial isolates. Julian, with his skeleton research force, 
Bernard Malter, Meyer, Donald Payne (chemical engineer 
from Purdue), began working to improve isolate quality 
in 1936. In late 1937 they began to build a commercial 
industrial isolate plant based upon new research fi ndings. 
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It went into operation in late 1938. George Walker was the 
chemical engineer in charge of the pilot plant; the plant 
manager was George Brett. The principal uses were paper 
coating and paper sizing. Research continued on using the 
isolates in water-based paints. In about 1937 Julian hired a 
young PhD out of Northwestern named E.B. Oberg. He came 
from the U.S. Gypsum Co. that had been making water-
based paints. Julian was head of research until 1953.
 In 1938 Meyer switched over to head the research effort 
on soy phosphatides (lecithin), reporting to Julian, but with 
his pay coming from Joe Eichberg of the American Lecithin 
Company. Glidden had a German lecithin plant put in along 
with the solvent extraction plant, making natural grades, 
containing 30-40% soy oil (as opposed to refi ned, oil-free 
grades). It was in place when Meyer arrived. In 6 months 
he got an assistant. In 1938 Meyer started the research on 
granular phosphatides (lecithin) that are very popular today 
in the health food market. They were selling food grade 
lecithin, containing oil, through American Lecithin Co. The 
lecithin was sold mostly to the confection trade as viscosity 
modifi ers to chocolates, plasticizers to chewing gum, and 
cocoa-butter lecithin with oil-free lecithin was used in the 
confection trade as a viscosity modifi er for chocolates. 
Meyer continued working on the granular isolates until 
he left to return to graduate school at Northwestern in 
September 1940. The project was the turned over to Herbert 
T. Iveson, a young man from the University of Illinois, who 
developed commercial granular lecithin in the early 1940s.
 Glidden was defi nitely the fi rst US company to have 
granular lecithin on the market. (Probably the fi rst US 
commercial lecithin, non-granular, was made by ADM 
at their old solvent extraction plant on Blackhawk St. in 
Chicago). American Lecithin had contracts with ADM, 
Glidden, and Hansa Muehle (which supplied information). 
[When Meyer returned to Glidden after graduate school, he 
worked with the fi ne chemicals crew on sterols, etc.]
 Earliest food grade isolates in the USA. They were made 
by Glidden on a very small basis, using industrial grade 
isolates cleaned up and enzyme modifi ed. It was enzyme 
modifi ed and sold as a whipping agent into confections. The 
volume was very small. Meyer worked with Bernie Malter 
on this in the late 1930s. They fi ne-ground the industrial 
isolate and simply mixed it with papain enzyme. A key 
man in moving forward this modifi ed isolate work was 
Mr. Art Levinson, then sales manager of the soy products 
division. Ed thinks Glidden conceived the idea of enzyme 
modifi cation of isolates. Central Soya started research on 
enzyme modifi ed isolates in the early 1940s and their work, 
especially that of Ken Gunther, improved on that of Glidden. 
The fi rst patent on an enzyme modifi ed isolate may have 
been by Levinson and A.G. Engstrom. Applied in late 1930s 
and granted in mid-1940s.
 Note: See U.S. Patent 2,381,407. Issued 1945 Aug. 7. 4 
p. Application fi led 31 July 1940.

 Later, in the late 1940s, Glidden made non-enzyme 
modifi ed isolates at a small pilot plant.
 Overview of 1930s. Main contributions: 1. The 
pioneering of soybean solvent extraction along with ADM. 2. 
Development of the concept of protein isolation of soybeans 
(separating a commercial purifi ed protein from the soybean). 
Key isolate people were W.J. O’Brien, Vice President of 
R&D in Cleveland. He was the VP responsible for the Soya 
Products Division. Percy Julian, Roy Brett, etc. reported to 
him. Also Adrian Joyce was a key driving force. O’Brien was 
an executor in a sense. The paint fi eld was their prime money 
maker. Within this was Glidden’s fi rsts with commercial and 
small-scale edible soy isolates.
 The Soya Products Div. was founded when they built 
the plants in 1934-35. The Glidden Co. bought the famous 
Cone and Brown Patents from I.F. Laucks, Co. Laucks was 
importing Manchurian soybean cake and grinding it up for 
use in plywood glues. Laucks sponsored the work of Cone 
and Brown on isolation of proteins. This was pioneering 
research. Cone and Brown he thinks were Laucks employees, 
not employed by Glidden. Residuals of I.F. Laucks still exist 
today.
 Glidden’s major contributions during 1940s. 1. 
Development of granular phosphatides to a commercial 
scale, and marketing of them to the dietary food industry. 
First sold in about 1942-43 to certain health food outlets = 
dietary outlets. Not used in other food products. 2. During 
the War Years industrial isolates came into their own, the 
process had been well established, so researchers were 
exploring other avenues. 3. Major contributions were 
minimized by the war effort. All of the protein after America 
entered the war was requisitioned by the Navy. It became the 
base for the “bean soup” fi re extinguishing foam. All Glidden 
protein went into that. Prior to this National Foam Systems 
(NFS) used scrap leather, hoofs, horns, hides to make fi re 
extinguishing foam; it was digested and boiled vigorously 
with calcium hydroxide. Glidden sold isolated soy protein 
to NFS for this industrial use. On board a ship they would 
pump air into the liquid bean soup and it would foam to 
plaster burning ships, etc. This demand dried up after the 
war. The major thrust of Glidden’s industrial plant then went 
back to the paper industry. Continued. Address: 1701 N. 
Sayre Ave., Chicago, Illinois 60635. Phone: 312-637-0936.

1534. Oberg, E.B. 1985. History of work with The Glidden 
Company (Interview). Conducted by William Shurtleff of 
Soyfoods Center, March 12. 1 p. transcript.
• Summary: Oberg worked for Glidden from 1937-39, for 
Central Soya from 1939-43, then for Carnation from 1943 
on. He was director of research at Carnation, but did not do a 
lot of work with soy at Carnation.
 Glidden developed Soya Whip–an edible enzyme-
modifi ed isolate used to replace egg whites mostly in 
confections. To make Soya Whip, isoelectric precipitated soy 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   481

© Copyright Soyinfo Center 2021

protein was neutralized with alkali to a pH of 7. Add papain 
(pronounced puh-PAI-un), a proteolytic enzyme, to the slurry 
in an amount equal in weight to 1% of the weight of the 
isolate. Allow the mixture to stand at 120ºF until hydrolysis 
is fi nished. Then dry it. He can’t recall the names of the 
companies that bought it. Ed does not think any patents were 
issued on Soya Whip. Why?
 Soya Whip was a substitute for egg whites but not 
for whip cream. It was sold to candy manufacturers. One 
objection to it was that, compared to egg whites, it was not 
denatured by heat. If you put it on as a topping for a cream 
pie and baked it, it would collapse and melt, rather than set 
up nice and fl uffy like egg whites. But it worked well in 
candies as a whipping agent. Kruger was in charge of the 
sales. He does not know who invented or developed it, but he 
is quite sure it was not Percy Julian. It was quite a successful 
product for a long time.
 Glidden also made an enzyme industrial isolate for 
enrobing fi bers (it was not named Prosize). So Glidden made 
two enzyme-modifi ed products.
 Oberg told Ed Meyer of Central Soya that Meyer should 
write a history of The Glidden Co. “I have so much faith in 
Ed Meyer. He is a terrifi c guy.”
 Ed got 4 patents with Percy Julian while he was there. 
One of Julian’s patents was on the use of soy isolates in a 
fi re extinguishing foam. Alpha Protein was an isoelectric 
product. He has some old documents too. Address: 11228 
Village 11, Camarillo, California 93010, or Oberg Foods Co., 
1201 Broadway, Suite 203, Quincy, Illinois 62301. Phone: 
805-484-3542 or 217-224-8010.

1535. Shurtleff, William; Aoyagi, Akiko. 1985. History of 
Gunther Products. Soyfoods Center, P.O. Box 234, Lafayette, 
CA 94549. 4 p. March 12. Unpublished typescript. Available 
online at www.soyinfocenter.com.
• Summary: A history of the company can be found at http://
www.soyinfocenter.com/HSS/gunther_products.php.
 Contents: Introduction/summary. The early years to 
1949: Ken Gunther’s 1936 degree, then to Swift & Co., then 
to Central Soya in Sept. 1944, previous work by Ray Turner 
and patents, improvements by Gunther and Sair in early 
1950s, Central Soya discontinues soy protein operations in 
1949, Ken Gunther (summer 1949) starts Gunther Products 
in Galesburg, Illinois, the two types of whipped products 
(whipping cream analogs and egg albumen analogs; Gunther 
made only the latter, which contained no fat and were 
enzyme modifi ed).
 The 1950s: The key patent, competition from Lenderlink 
in the Netherlands, main uses of products. The 1960s: 
Decides to sell the company in the late 1960s to Lenderlink 
or Staley, 1969 sells to Staley, stays on to manage, retires in 
1973. Address: Lafayette, California. Phone: 415-283-2991.

1536. Meyer, Edwin W. 1985. History of work with The 

Glidden Company (Interview). Conducted by William 
Shurtleff of Soyfoods Center, March 13. 3 p. transcript.
• Summary: A far-ranging interview on the history of The 
Glidden Company, this is a follow-up to the interview on 
March 8.
 Ask Sid Circle for Burnett’s nearby address.
 Spencer Kellogg: One guy (Ed is trying to remember his 
name) worked for Central Soya for a while, fi rst in sales then 
in quality control. ADM purchased Spencer Kellogg plants in 
Decatur and Central Soya purchased their Bellevue plant.
 Procter & Gamble: Their work with soy isolates was out 
of their Buckeye Cotton Division, for processing cottonseed 
used in their shortening. They had a plant in Louisville, 
Kentucky, and they made some industrial protein. For a short 
while they used it in Spic & Span as a fi lm former–but not 
before 1935, probably after 1943. In the late 1930s might 
have been doing something.
 1937 vs. 1935 and the introduction of soy isolate. Why 
he choose 1938. 1. They want to forget the solvent extraction 
plant explosion disaster in Oct. 1935 in Chicago. 2. The 
material made in the soy protein plant was of poor quality. 
It was a full scale plant–not a pilot plant. The poor quality 
may have been related to poor desolventizing at the solvent 
extraction plant. The two plants were practically wall to wall. 
The soy protein plant was of commercial size and it was 
intended for commercial utilization by the paper and paint 
industry. But the process was not a viable one; the material 
produced was completely unsatisfactory. Ed is not sure if 
the soy protein was sold or not. Maybe not. Glidden started 
building the plant in 1934; it started operation just before the 
explosion, but it was not commercially viable.
 The explosion caused by a hexane leak. The original 
solvent plant may not have had Anderson Expellers, only 
a European solvent extractor. Glidden defi nitely had an 
Expeller plant in Aug. 1936 on site where industrial protein 
plant had been.
 Other protein pioneers: Borden had a soybean Expeller 
crushing plant in the late 1930s in Kankakee, Illinois, later 
sold it to Swift. It was not making modern soy protein 
products.
 Moffat St.: Glidden’s offi ces were on a small side street. 
It split the Glidden Co in half. 1 city block from Laramie 
Ave. to LeClaire. They owned the property on both sides of 
the street. In the early 1940s they bought the street then in 
1941 fenced it in for security with a navy contract.
 Horsburg was the man’s name, not Horsboro. Not sure if 
from Sherwin Williams.
 Ed Wilhelm is key man to check with. He developed the 
fi rst pilot plant for industrial isolates!! Before the fi rst plant 
and the explosion. He goes way back.
 Alpha Protein: Glidden was very careless in handling 
it as a registered trademark. The term later came to be used 
generically for isolated soy protein. Yet it was trademarked 
from the outset.



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   482

© Copyright Soyinfo Center 2021

 The food grade soy protein product was not “Soya 
Whip” but “Albusoy;” it later became known as Premium 
Albusoy.
 Central Soya’s term was “Soya Whip” when Ken 
Gunther was working on it at Central. Albusoy was a 
registered trademark coined by Al Levinson. Later when the 
Glidden company stopped making it and Gunther Products 
was in operation, Gunther used to make the product for them 
and put it in bags marked Albusoy. They sold it way into 
the 1950s or even 1960s. Central Soya developed a better 
product than Albusoy, digested with pepsin (operated in the 
isolecetric range so no need to neutralize). When Gunther 
left Central Soya in 1949 he got exclusive rights under 
license. He began to make this whipping agent. He had a 
license to the Central Soya patent. It came on in competition 
to Albusoy, which Glidden made until 1949 or 1950. They 
switched to a small spray drier for the production of the 
Albusoy, phasing out drum drying.
 Yes! It was advertised in 1943. Made in small amounts. 
How much? Gunther was making the product after 1950. 
Starting when? Chinese egg albumin had been shut off to the 
egg industry.
 Rohm & Haas was a big enzyme company; they made 
an enzyme named Rhozyme. Mulsoya was used as a sizing 
for silk and cotton fi bers during weaving to give additional 
strength, then later it was washed off. Ed’s brother, Carl, ran 
the pilot plant. He started in 1938, before Albusoy.
 Sterols: Utilizing soy sterols for the production of 
hormonal material was started by Ferriholz, who worked 
for I.G. Farben Industries in Germany. It was discovered 
in late 1930s. Glidden picked it up soon. First published in 
the Annalen der Chemie. Also Herman or Henry Kraybill 
at Purdue worked on isolation of soy sterols. He was an 
agricultural chemist.
 Perrin from National Foam Systems got some Glidden 
isolates and developed the fi re extinguisher. Scrap leather 
was cheaper, but the soy protein isolate was in steady supply 
and a big volume. Cost was no longer a question with the 
government paying.
 From collection points from the farming areas, it was 
transported by barge to the central elevator on the Calumet 
Harbor. Had 2 or 3 river elevators. Central Soya got them 
after the sale–after 1958
 Glidden’s Central Organic Chemistry Research Labs. 
(COL). This group of technical people is much too big to be 
supported by the Chemurgy Div. What shall we do? All the 
researchers were biochemical/organic chemistry oriented. 
Let’s make that our central organic lab to serve the rest of 
the divisions. This was the best research operation in the 
Glidden Co, both facilities and people. The FCG people 
joined with the Chemurgy research people joined to form one 
organization. From then on, Chemurgy now contracted with 
COL to do their research! Ed became assistant director. Dr 
Wayne Pol? (now in Chicago) became director of research. 

Sid Circle was a part of that.
 Ask Ed Wilhelm when in 1958-59 the edible protein 
plant went into operation. It was constructed adjacent to 
the industrial protein plant, had a common wall. The whole 
chemurgy research group continued to work in the same 
location. All kept doing what they had before. No key people 
were lost. Sid and his group stayed, Rakosky stayed as head 
of the microbiology lab. The essential people stayed and 
made the move to Central Soya. The lecithin people (such as 
Paul Davis) stayed.
 Central Soya’s headquarters were then in Ft. Wayne, 
Indiana, in the old bank building; they are now in a new high 
rise. Central’s offi ces were not out with its plants. When did 
they move their offi ces from Decatur, Indiana, into the city? 
Probably in the early days.
 Who of top Central Soya management can I interview?
 Promosoy: The alcohol process had been explored by 
A.K. Smith in Peoria [Illinois, at NRRC] but no one had 
ever commercialized it. Glidden or Central Soya was the fi rst 
to do so. The alcohol process preserves all of the proteins; 
whey proteins are lost in the aqueous process, which causes 
disposal problems. Griffi th Labs. had big problems with 
disposal. Also, you can recover and recycle the ethyl alcohol. 
The alcohol process gives a bland concentrate. Didn’t have to 
be neutralized or spray dried. Just desolventized then ground. 
Griffi th’s product difference was promotion. Griffi th had a 
bigger sales organization for selling their edible products 
than Central. They had been in this business of selling edible 
products for a long time. One early product was Pro-Max? 
Then later changed the name to GL-301. Now they have both 
products.
 Lou Sair left slightly before the closing of Central. He 
was not there in 1949. He was not severed at the time of the 
closing. Sair lives in the Chicago area. Address: 1701 N. 
Sayre Ave., Chicago, Illinois 60635. Phone: 312-637-0936.

1537. Sair, Louis. 1985. History of Griffi th Laboratories 
(Interview). Conducted by William Shurtleff of Soyfoods 
Center, March 16. 4 p. transcript.
• Summary: Griffi th Laboratories was founded in 1918 by 
a salesman of baking supplies named Enoch L. Griffi th. 
The main fi rst product was Aquatex, a gelatinized starch 
sold to the bakery trade. The company specialized in bakery 
supplies. The son of the founder, C.L. Griffi th, is now age 
92, and still active in the business.
 Lou Sair was born in Canada in 1910. He graduated 
from the University of Manitoba [Canada] with BS and MS 
degrees in cereal chemistry, then earned a PhD degree from 
McGill University (McDonald College). After working at the 
National Research Council on a meat problem, then Ogilvie 
Flour Mills and the Corn Industries Research Foundation in 
Missouri (on starch and cereals), he went to work for Central 
Soya Co. in about 1944 and began his fi rst research on soy.
 After World War II started, egg albumin (egg white) 
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was selling for $5 a pound. In 1939 the Glidden Co.’s 
Soya Products Division had started making a whipping 
compound named Albusoy, then in 1944 Soybean Products 
Co. in Chicago had started selling a similar product named 
Soyco that was made elsewhere for them. The Regional 
Soybean Industrial Products Laboratory in Urbana, Illinois 
(after 1942 called the USDA Northern Regional Research 
Laboratory) in Peoria, Illinois, played a leading role in the 
research on whipping compounds. Sair recalls that Albusoy 
yielded a fairly coarse foam, so while at Central Soya he 
was assigned the job of coming up with a good whipping 
compound. He made isolated soy protein, then used a pepsin 
digestion to convert the isolate to a fat free compound that 
whipped nougats and candy very well. Used in cakes, it 
rose beautifully during baking, then collapsed, since it was 
not denatured by heat. This product, also called Soy Whip, 
was of excellent quality and in 1945 it was commercialized. 
During the 2 years that Sair was at Central Soya, no one 
thought that soy isolates might have a place in human 
foods or in the food supply, other than in frills such as whip 
toppings. No thought was given to using soy protein isolates 
in sausages, breakfast cereals, etc.
 In 1946 Sair left Central Soya and Ken Gunther took 
over research on whipping compounds. Soy Whip continued 
to be a commercial product, sold to good candy accounts. 
Then in 1949 Dale McMillan, founder of Central Soya, 
decided that there was no future for vegetable proteins at 
Central Soya so he shut down the whole operation and 
licensed the rights to the whipping compound to Ken 
Gunther, who established his own company in 1949 in 
Galesburg, Illinois, and, with his brother. Robert, made this 
product (and others like it) for many years until A.E. Staley 
bought the company. The company didn’t expand much and 
is still fairly small.
 In 1950 Sair and Rathman (both from Central Soya) 
were issued a patent on an improved process for making a 
soy-based whipping agent. He thinks he got 2-3 patents at 
Central Soya on Soy Whip. Another author on one may have 
been Mr. Turner, a salesman.
 In 1946 Sair went to work for Griffi th Laboratories, 
where he worked in many areas. He got over 50 patents at 
Griffi th. He thinks he has more patents as a food chemist 
than anyone in USA. Griffi th is involved in almost 
everything. But his mind kept going back to the work he did 
at Central. Griffi th had a big business in binders for sausage 
products, so he began to wonder if they couldn’t use a soy 
protein in sausages. Since Griffi th was not a soybean crusher, 
nor a manufacturer of isolates (which have a very low yield 
and cause major waste disposal problems), he hit on a very 
simple idea called the ‘isoelectric (water) wash process’ 
(different from the alcohol extraction process) to make a 
soluble soy protein concentrate (as they named it). The 
yield was 70%. Sair got the fi rst patent. He began working 
on development of such a product in about 1950. This was 

long before Sidney Circle began working on this at Glidden 
(note at Glidden; Circle’s was insoluble with an alcohol 
wash). It has a sandy texture, a completely different product. 
Extracting the sugars from soy with alcohol denatures the 
protein, so it has no emulsifying properties. It is a fi ller with 
good nutritional properties. But it has little functional value.
 The Griffi th process started with defatted soy fl our, 
purchased from the A.E. Staley Mfg. Co., which sold them 
several hundred million pounds over the years. The protein 
was extracted from the fl our, the pH lowered to 4, the sugars 
washed out with water, the protein neutralized, and then the 
protein was spray dried. The Nitrogen Solubility Index of the 
protein was 70%. A pound of the concentrate would do about 
the same job in terms of binding power as an isolate but it 
was much less expensive.
 They went to the USDA and, after a long process, got 
the fi rst approval to use soy protein concentrate in sausage–at 
a fairly low level.
 In 1956 Griffi th Laboratories introduced America’s fi rst 
commercial food-grade soy protein concentrate. The demand 
was great for their small production. At that time Griffi th was 
also manufacturing a lot of sodium caseinate. They couldn’t 
supply the market for caseinate for some applications. So 
Sair went to Glidden and bought some isolate. Sair thinks 
they were the fi rst company that bought any soy isolate with 
the intention of putting it into a food. But the taste was so 
terrible (it was high in sulfur from Glidden’s paper coatings), 
that it almost ruined a few Griffi th accounts. Griffi th bought 
large quantities then gave it up because it was absolutely 
useless as food. Griffi th was using the isolate before it was 
modifi ed (ask Ed Meyer).
 Years later Ralston Purina went to Griffi th and asked to 
purchase a license on their concentrate. Griffi th refused.
 In the 1920s Griffi th Labs got involved with 
manufacture of hydrolysates at their East Coast plant in 
Newark, New Jersey. Initially everything was made from 
wheat gluten. In about 1965 they began to hydrolyze soy. 
George Inglett was in charge, under Sair for 2-3 years doing 
research on hydrolysates; George is now at NRRC in Peoria, 
Illinois.
 One of Griffi th’s most interesting stories is in textured 
soy proteins. One of Sair’s patents may even be before 
ADM’s TVP. He made what was called a “structured 
protein.” In 1976 it was name GSVP (Griffi th Structured 
Vegetable Protein). It is made by using soy fl our by a 
controlled extrusion process; they controlled the pressure 
along the length of the extruder and at the exit from the die 
to give a good structure. He thinks it is greatly superior to 
TVP.
 Note: Talk with Ralph Sair at Griffi th Labs. 1991. Oct. 
15. Louis Sair passed away about 3 years ago. The next best 
man to talk with about the early history of Griffi th Labs 
would be Irving Melcer. Address: 9100 S. Sacramento, 
Evergreen Park, Illinois 60642. Phone: 312-422-2033.



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   484

© Copyright Soyinfo Center 2021

1538. Kloth, R.H.; Hymowitz, T. 1985. Re-evaluation of 
the inheritance of urease in soybean seed. Crop Science 
25(2):352-54. March/April. [11 ref]
• Summary: “From data collected using polyacrylamide gel 
electrophoresis, we demonstrate that the alleles associated 
with the fast and slow variants are codominant. This reverses 
a previous report claiming that the fast form (Eu) of the seed 
urease is dominant over the slow form (eu).”
 The authors propose two new gene symbols to refl ect the 
change in inheritance model. Address: Dep. of Agronomy, 
Univ. of Illinois.

1539. Shurtleff, William; Aoyagi, Akiko. 1985. History 
of The Glidden Company’s Soya Products / Chemurgy 
Division. Soyfoods Center, P.O. Box 234, Lafayette, CA 
94549. 23 p. April 8. Unpublished typescript. Available 
online at www.soyinfocenter.com.
• Summary: A comprehensive rough-draft history of the 
subject (containing many questions) can be found at www.
soyinfocenter.com/HSS/glidden.php.
 Contents: Introduction: Summary of achievements, 
surprisingly no written history of Glidden Co. exists, 
main sources of information. Founding and early years 
(1875-1929): Glidden, Brackett & Co. founded in 1875 in 
Cleveland by F.H. Glidden, purchase in 1917 by Adrian 
D. Joyce and associates, renamed The Glidden Company, 
expansion in late 1920’s, acquisition by Durkee in 1929. The 
1930’s: Joyce’s trip to Europe, his interest in soy proteins and 
oils for use in paints, investigations in Cleveland, Ohio, on 
isolating soy proteins, 1934 installation of German solvent 
plant plus industrial isolate plant plus lecithin operation in 
Chicago, Illinois, called Soya Products Division (SPD), 
fi rst director Eric Wahlforss, Glidden a pioneer in solvent 
extraction in the U.S., plant explodes Oct. 1935, back in 
operation 1936, top-fl ight team of research, production, and 
sales people: Levinson, Julian, Meyer, Malter, Payne, Oberg, 
and Klatt, Glidden pioneer in commercial isolates, purchased 
rights to Brown & Cone patents, fi rst commercial industrial 
isolates in 1935, plant destroyed and rebuilt, Alpha protein 
process improved 1937, fi rst enzyme modifi ed industrial 
isolate Mulsoya, work on phosphatides (lecithin), fi rst food-
grade isolate in 1939 (Albusoy, enzyme modifi ed, sold as a 
whipping agent), textured soybean meal sold to Morrell for 
pet food, Glidden products in 1939, Soya Products Division 
small and not always profi table. The 1940’s: Active research 
in industrial uses of soy proteins, many patents granted, 
Julian’s work with sterols, full line of products by mid-
1940, fi re extinguishing foam, purchase and construction 
of new complex in Indianapolis, Indiana, in 1941-42, 
commercialization of phosphatides in 1942-43, soy fl our in 
European relief programs, Sidney Circle hired in 1945 and 
starts work on edible proteins, by 1948 realizes the future 
of isolates lies in edible products, 1949 Fortune magazine 

article on Glidden. The 1950’s: Soya Products Division’s 
name changed to Chemurgy Division, purchase of solvent 
extraction plant in Buena Park, California, 1955 overview, 
grain elevator built 1956-57, pilot plant 1953-55 for edible 
isolates, market development begun in 1955 by Dale 
Johnson, visited many companies, Circle started research on 
soy concentrates using alcohol leach process, edible isolate 
pilot plant and process, Promine, construction of full-scale 
Promine plant, Julian leaves 1953, Central Organic Research 
Laboratories formed, crushing profi ts low, attempts to sell 
Chemurgy Division, purchase by Central Soya in 1958, 
Central Soya builds new plant in Chicago. Postscript: 1967 
merger with SCM Corporation, good archives at Cleveland 
headquarters. Address: Lafayette, California. Phone: 415-
283-2991.

1540. Japanese Patent Offi ce. 1985. History of industrial 
property rights: Ten Japanese great inventors. Jokichi 
Takamine (Web printout). http://www.jpo.go.jp/seido_e/
rekishi_e/judaie.htm. April 18. [Eng]

• Summary:  Introduction: The system of industrial rights in 
Japan was founded on 18 April 1885, and is now celebrating 
100 years of its existence. Up to the present 2.5 million 
patents and new utility models have been granted in Japan.
 We “thought that the best way to celebrate this 
occasion of the one hundred year anniversary of our system 
of industrial property rights would be by selecting from 
inventors and authors of utility models those inventors whose 
contributions were particularly memorable and of historical 
signifi cance.”
 Jokichi Takamine. Patent Number 4785. Adrenaline.
 “Jokichi Takamine was born in the fi rst year of the Ansei 
Era (1854) in Ecchukoku (presently in prefecture Toyama). 
In year 12 of the Meiji Era, he graduated from Engineering 
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Faculty (presently the Engineering Faculty of the Tokyo 
University) in applied sciences, and the next year he went 
on a study stay to England. After he came back to Japan in 
year 16 of the Meiji Era, he was employed by the Ministry 
of Agriculture and Commerce. Because he was interested 
in the patent system, he stopped in Washington [DC] to 
examine the American system when he was dispatched to 
America. After that he was appointed by the Patent Offi ce 
Commissioner Korekiyo Takahashi to the post of Vice 
Commissioner of the Patent Offi ce in year 19 of the Meiji 
Era. In addition to that, he was also working at the Ministry 

of Agriculture and Commerce, where he was 
participating in a number of research projects 
relating to brewing processes, the manufacture of 
Japanese paper, and of other products. Although 
he retired from the Ministry of Agriculture 
and Commerce in year 21 of the Meiji Era, he 
passionately continued his research activities.
 “In year 23 of the Meiji Era he successfully 
improved the brewing methods using original 
yeast and obtained the patent rights to his method. 
These brewing methods were then transplanted 
to America when American brewers also started 
using these methods. A method to manufacture 
diastase, which is a digestive agent, was invented 
in America, for which he obtained a great number 
of patents. At the same time, he also studied the 
effect of adrenaline, which is a hormone secreted 
by medulla, which was studied in many places in 
the world. Although the effect of this hormone was 

clear, it was necessary to isolate it in a pure 
form in order to make it possible to use this 
hormone for clinical purposes.
 “After he was asked by an American 
company manufacturing pharmaceuticals to 
isolate adrenaline, he successfully developed 
a method to manufacture pure adrenaline 
through separation of crystals with several 
creative methods which he created by reducing 
atmospheric pressure without increasing the 
temperature of the solution while eliminating 
the solvent. He obtained the patent rights to the 
manufacturing method that he invented (patent 
number 4785, year 34 of the Meiji Era). “This 
method represented the fi rst crystallization 
of a hormone, and it was valued very highly 
as it represented an important contribution 
to manufacturing of daily pharmaceutical 
products which are necessary for treatment. He 
received the Order of Merit of the Third Class 
Order in year 11 of the Showa Era. He died in 
year 11 of the Showa Era (1922).”
 A link takes you to: Jokichi Takamine, 
Taka-Diastase, Adrenaline: “Taka-Diastase is 
a digestive enzyme discovered by Dr. Jokichi 

Takamine in 1894. The enzyme name comes from the term 
‘Diastase,’ which means ‘enzyme,’ rendered in easier to 
pronounce German pronunciation, and ‘Taka,’ which means 
‘best’ or ‘excellent’ in Greek and is also the fi rst half or Dr. 
Takamine’s name.
 “Taka-Diastase is still used as an ingredient in 
medicines, and was in fact mentioned long ago in Soseki 
Natsume’s novel ‘I am a Cat.’ ‘Since he (the protagonist) 
had a weak stomach, his skin was a light yellow and showed 
symptoms of losing its elasticity. And yet he kept on eating, 
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after which he would drink Taka-Diastase and crack open a 
book.’
 “In 1900 Dr. Takamine succeeded in crystallizing and 
isolating adrenaline, the hormone secreted by the adrenal 
glands. Adrenaline is widely used in all medical fi elds as a 
hemostatic and cardiotonic agent.
 Photos show: (1) A glass bottle of Taka-Diastase with 
both English letters and Japanese characters on the label. (2) 
Two cakes of Taka-Diastase with both English letters and 
Japanese characters on the label.

1541. Shurtleff, William; Aoyagi, Akiko. 1985. History of 
Central Soya Company–started 1934 (Continued–Document 
part II). Soyfoods Center, P.O. Box 234, Lafayette, CA 
94549. 12 p. April 30. Unpublished typescript. Available 
online at www.soyinfocenter.com.
• Summary: (Continued): However a host of problems 
arose. The German-made solvent extraction equipment was 
designed for processing Manchurian soybeans of the type 
Germany then imported, not the American variety with their 
higher oil content. The soybean meal produced in the process 
was off color, too dry, and retained a solvent odor. Animals 
simply disliked it. Central Soya’s technical department went 
to work on these problems and, although it took 5 years to 
get the machine working properly, eventually solutions were 
found. An early advertisement for McMillen’s expeller-made 
feeds is found in the 1936 Proceedings of the American 
Soybean Association. The product was called Master 
Soy: Mineralized Soy Bean Oil Meal. The ad contained 
two long quotes from a University of Illinois Agricultural 
Experiment Station Circular titled “Utilizing the Soybean 
Crop in Livestock Feeding” (Rusk et al. 1931) stating that 
soybean meal was “an excellent protein supplement” for all 
classes of livestock and poultry but that adding minerals, 
scientifi cally, improved its feeding value. A 1939 ad in the 
same publication announced Expeller 41% and New Process 
Toasted 44% Soybean Oil Meal. The percentages referred 
to the protein content and “New Process” meant “solvent 
extracted.” The ad also noted that by the end of summer, 
1939, the Decatur plant would have a processing capacity of 
7.5 million bushels (204,000 metric tons) and storage of 2.5 
million bushels (68,000 metric tons) a year. A new expeller 
plant with 1 million bushels (27,216 metric tons) storage 
capacity would be ready for operation in the fall at Gibson 
City, Illinois.
 In the late 1930s, soybean meal still had very little 
standing in the feed industry. Many farmers believed 
(incorrectly) that feeds containing what is now considered 
the correct amount of protein would create “toxemia” 
(poisoning) in livestock. But McMillen believed that the 
soybean was the best source of protein in livestock feeds, 
an idea he worked long and hard to get accepted–against 
great odds. Through cooperative work with agricultural 
colleges, utilizing nutrition conferences for veterinarians 

(Central Soya 1938) and livestock feeders, he and his staff 
helped to dispel false ideas about soybean meal and to give 
it the place it deserved in feeds. His personal salesmanship 
and his continuing emphasis on improving his products by 
incorporating the latest technical advances in processing 
techniques also contributed signifi cantly in building a market 
for soybean meal and thus for the soybean itself (Soybean 
Digest 1966).
 Most early American soybean crushers saw the oil as 
their main product and the meal as a byproduct. Central Soya 
looked at things in just the opposite way. Until the early 
1960s it sold all of its crude soy oil to other companies that 
refi ned it.
 Lecithin: Central Soya began production and 
distribution of commercial lecithins in 1939. Norman F. 
Kruse spearheaded the whole lecithin development program, 
assisted by E.B. Oberg and others. Central Soya’s fi rst 
shipment of 5 barrels (2,300 lb) of lecithin was sent to W.A. 
Cleary Corp. in Dec. 1939. The 2nd shipment was 5 drums 
to Cleary on Jan. 2, 1940. Oberg had recently arrived from 
The Glidden Co. where (according to his written notes), 
Glidden was making 2000 to 2,500 lb/day of lecithin by 
July 11, 1939 (E.B. Oberg. 1985. Personal communication). 
By 1943, when Oberg left Central Soya, the company was 
selling 2 million lb a year. Central’s earliest branded lecithin 
product was Centrol Lecithin, launched in Oct. 1947. 
Sales started slowly as Central Soya had to push its way 
into a market dominated by Glidden, ADM, and American 
Lecithin Co. For years Central Soya sold its lecithin through 
a broker, the Cleary Corp. in New Jersey (Oberg 1985, 
personal communication). In late Sept. 1940 the Federal 
Trade Commission charged 6 fi rms with restraint of trade in 
lecithin. Central Soya was not among them.
 The 1940s. During the 1940s McMillen continued to 
move his company and himself at a whirlwind pace. In 
1939-40 Central Soya opened its second soybean crushing 
facility at Gibson City, Illinois. In 1944 it acquired another 
similar facility at Marion, Ohio. Grain elevators were built 
and new feed mills established. The company concentrated 
on geographical expansion of its basic operations: 
crushing soybeans, marketing soybean meal and oil, and 
manufacturing and selling Master Mix livestock feeds. Its 
headquarters in Fort Wayne were at 300 Old First Bank 
Building. Central Soya’s net sales, only $1.2 million in 
1935, topped $10 million in 1940 and $100 million in 1948, 
a roaring 83-fold increase in only 13 years! (Brinegar and 
Swinehart). In 1940 the company was advertising its 44% 
soybean oil meal under the Central Star brand. In 1941 
Central Soya patented a new solvent extraction process 
especially designed for American soybeans. It became the 
basis for development of a soybean meal with signifi cantly 
improved color, fl avor, and nutritional value. This high-
quality meal represented an important research breakthrough 
and it established the Company as a leader in the soybean 
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crushing and feed industries.
 In 1942 McMillen established a “biological laboratory” 
at Decatur, Indiana. A small research lab located in one 
corner of the sugar beet factory, it was initially staffed by 
5-6 people who did largely empirical research. Some of 
its fi rst work, prompted by wartime shortages of meat and 
milk, was to develop new uses for protein-rich soybean 
meal. Central Soya had a deep, long-term commitment to 
research. Its research laboratory continued to grow with 
the company. J.K. Gunther was in charge in 1946 (Soybean 
Digest. 1946, Jan. p. 8-10). E.B. Oberg (who was at Central 
Soya from 1939-43) did early work on enzyme-modifi ed 
soy whipping proteins and on bleaching and modifi cation of 
lecithin with enzymes (such as proteolytic papain) to make it 
more fl uid for use in sausage coatings. During 1942-44 A.W. 
Schneider did research on trying to isolate soy proteins for 
use in industrial adhesives to replace casein. The resulting 
product, which had no name, was partially commercialized 
by the Champion Paper Co. In the following years it made 
a number of important advances in both animal and human 
nutrition, and showed that the potential of the soybean had 
only begun to be tapped. By Sept. 1943 Central Soya was 
making defatted “soya fl our” and grits (for both food and 
industrial uses) at its plant in Decatur, Indiana. The U.S. 
government asked the company to expand its capacity and 
production of these foods to aid the war effort (Central 
Soya Annual Report, 1943). Central Soya soon became a 
major producer of soya fl our. The company’s defatted soy 
grits were called Me-T-Soy, the regular (defatted) soy fl our 
was Melksoy. A special fl our was used in sausages (by the 
Eckridge Sausage Co. in Fort Wayne) and in the K-ration 
(Oberg 1985; Schneider 1985, personal communications).
 In 1946 Soybean Digest, in an article on “The Research 
Program of Central Soya,” reported that Ralph C. Holder 
was directing head of the biological laboratory and Dr. J.K. 
Gunther was directing head of research. In the laboratory 
four groups of chemists and technicians each specialized 
on a different aspect of the soybean: oils and fats, bakery 
research focusing on soy fl our and lecithin, industrial uses 
of soy fl our (as in adhesives and insecticide spreaders), and 
protein research on isolated soy proteins.
 The research on soybean nutrition fell into three 
categories: the use of soybean meal in feeds, processing 
variables that create the most nutritious soybean meal, and 
soy proteins in human nutrition.
 The technical department of Central Soya consisted of 
three groups: the pilot plant laboratory, the pilot plant, and 
the plant technicians. The pilot plant group was studying oil 
refi ning, lecithin production, fl our for special applications, 
extraction of by-products, purifi cation of protein, heat 
treatment of meal, and soy fl our debittering processes.
 While much of the research on soyfoods looked very 
promising during and immediately after the war, interest 
had waned sharply by the late 1940s and the future did not 

look bright. McMillen felt that the volume was too small 
and there was too little profi t to support a major research 
effort. Moreover, he feared that there would be a Depression 
in the postwar years as there had been after World War I. 
So he decided to shut down the biological laboratory and 
terminate its entire research staff. On 1 January 1950 the 
laboratory doors were locked (E.B. Oberg. 1985. Personal 
communication).
 However at the McMillen Feed Research Headquarters 
in Decatur, research on animal feeds kept a large staff busy 
(Brinegar and Swinehart 1959). Important, pioneering work 
was also done on soy proteins. In the late 1940s researchers 
had developed an improved process for a whipping agent 
made from hydrolyzed soy protein isolate. Key researchers 
in this area were Lou Sair, Rathman, R.S. Burnett, J.K. 
Gunther, and J.R. Turner (Burnett 1951a). In 1948 Central 
Soya published a bulletin about its isolates titled “Central 
Soy Albumen for Confectioners.” In 1946 Lou Sair left 
Central Soya and Ken Gunther took over research on 
whipping compounds. On 6 June 1947? Gunther fi led a 
patent for a whipping compound and assigned it to Central 
Soya. Then in 1949 Dale McMillan, founder of Central 
Soya, decided that there was no future for vegetable proteins 
at Central Soya so he shut down the whole operation and 
licensed the rights to the whipping compound to Ken 
Gunther, who established his own company, Gunther 
Products. Inc. in 1949 in Galesburg, Illinois, with his brother, 
Robert. Their patent (No. 2,489,173) for “Preparation of 
whipping composition and the resulting product” was issued 
on 22 Nov. 1949. In 1950 they launched the fi rst enzyme-
modifi ed soy protein isolate named Gunther Soy Albumen 
(and others like it) for many years until A.E. Staley bought 
the company in June 1969.
 Lou Sair went to Griffi th laboratories and developed 
America’s fi rst commercial soy protein concentrates, named 
Promax and Isopro in 1959 (Continued). Address: Lafayette, 
California. Phone: 415-283-2991.

1542. Product Name:  Kimoto Amasake Drink [Almond, 
Banana, Strawberry, Coco-Java, Piña Colada], and Brown 
Rice Sake.
Manufacturer’s Name:  Kimoto Brewing Co. Inc.
Manufacturer’s Address:  210 Versaw Ct., Berthoud 
(Northeast of Boulder), CO 80513.  Phone: 303-532-2670.
Date of Introduction:  1985 April.
Ingredients:  1. Almond: Water, rice, almonds, vanilla. 2. 
Coco-Java: Water, rice, (malted and roasted barley, roasted 
chicory) royal cocoa, pure vanilla extract. 3. Pina Colada: 
Water, rice, orange and pineapple concentrate and coconut.
Wt/Vol., Packaging, Price:  12 oz plastic bottle.
How Stored:  Refrigerated.
New Product–Documentation:  Talk with Thom Leonard. 
1985. Aug. Talk with Grainaissance. 1987. Oct. 19. They 
are a large manufacturer. Letter from Frank Marrero/Allen 
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of Grainaissance. 1987. Dec. 21. Mel Mertz built his small 
building in 1983 in Berthoud (north of Boulder) and started 
making sake in March/April 1984. Just a year later he started 
making amazake. His main infl uence was macrobiotic; he 
had a keen interest in Oriental food fermentations.
 Bob Schiering. 1988. Jan. 18. U.S. Amazake 
Manufacturers Update. Based on interviews with 8 
companies. He was very active in the sake business for some 
years before doing this. Also involved with macrobiotics 
for some years. 12 oz retails for about $1.09. Sold mostly in 
Colorado, but expanding. Uses “pure culture [commercial] 
enzymes” from Miles Laboratories. Production volume 
not available. Labels. 1988. 6 by 2.5 inches. Red and black 
on white. An illustration (line drawing) shows a fl ying 
crane with a sheaf of rice in its bill. “Naturally sweet. 
Some settling may occur. Shake before opening. Keep 
refrigerated.”
 Talk with Mel Mertz. 1988. Jan. 28. He stopped 
making sake 18 months ago, but he is developing a kit 
and book for making sake at home. He wants to focus on 
amazake, which he makes in 50 gallon batches. He does 
not want to release production statistics but thinks he is 
smaller than Grainaissance, since he sells only regionally, 
mainly in Colorado. Needs to build a bigger plant, as part 
of expansion plans to market the product nationwide within 
the next 3-4 months. He feels it has tremendous potential 
and a great future. Since amazake is naturally sweet, it can 
spoil quickly. Thus it is very important not to introduce any 
contaminating microorganisms. This is why he uses pure 
enzymes rather than koji. He uses a combination of enzymes 
to give his product the fl avor profi le and levels of different 
sugars (mainly dextrose, glucose, maltose) that are as close 
as possible to those produced by koji. He uses the term 
“amasake” noting: “I am not Japanese and neither is my 
company. I wanted a distinguishing factor in my product. I 
think I can claim a proprietary right to the term ‘amasake’ 
since I’ve using it for several years. My product us unique 
from everybody else’s in that respect and I want to make that 

clear.”
 Talk with Tony Plotkin of Grainaissance. 1988. Jan. 
30. Kimoto uses white rice, not brown rice like most others 
nowadays. He read an article on Kimoto some time ago.
 Talk with Steve Demos of White Wave. Mel Mertz is 
having a very diffi cult time. He is trying to sell his company 
and Steve has considered buying it. His initial market for 
sake was the Tibetan Buddhist community in Boulder. But 
when Trungpa moved to Canada, so did the market.

1543. Oberg, E.B. 1985. Re: Activities at The Glidden Co. 
and Central Soya Co. 1937-1943. Letter to William Shurtleff 
at Soyfoods Center, May 4. 4 p. Typed, with signature. Plus 
2-page follow-up letter on July 30.
• Summary: Dr. Oberg was with Glidden from 1937-39, with 
Central Soya 1939-43, then director of research at Carnation 
from 1943 on; he did not work much with soy at Carnation. 
During his 2 years at Glidden he worked primarily on 
industrial uses of soy protein, and obtained several patents in 
this fi eld. His notebook from Glidden reads: “Alpha Protein 
prepared in June 1939 was 117 tons, or for 22 days it was 5 
tons/day. Cost was 10 cents a pound. Half of the cost was the 
soybeans, $22.50/ton.”
 Concerning lecithin at Glidden: “My notes show that on 
11 July 1939 Glidden was making 2,000 to 2,500 lb/day of 
lecithin. Much of it went to Texas Co., namely about 50,000 
lb/month for $0.30-$0.33/lb. This lecithin was used as an 
additive for their ‘Insulated’ lubricating oil. 0.1% was used 
in oil to prevent or reduce carbon formation in auto engines. 
Emil Buelens was plant production manager for Glidden’s 
lecithin program. He now lives at 1022 Marion St., Oak 
Park, Illinois 60302 (Phone: 312-383-4755). He played a 
major role in lecithin production for Glidden and also later at 
Central Soya.”
 “I know that as of Oct. 1939 Central Soya [C.S.] was 
not selling any lecithin but was experimenting with its 
separation from oil. When I left C.S. in 1943 their production 
rate was about 2,000,000 lb/year. In Dec. 1939 we shipped 
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our fi rst lecithin, 5 barrels (2,300 lb) to W.A. Cleary Corp. 
The second 5 drums went to Cleary on 2 Jan. 1940. Oberg 
was involved in this exciting lecithin program, but Norman 
F. Kruse (now deceased) was the driving force behind the 
program. He was a graduate of Iowa State University in 
chemical engineering. Hydrogen peroxide was used for the 
single bleach plus benzoyl peroxide (purchased from the 
Lucidol Corp. of Buffalo, New York) for the double bleach.”
 Mr. Oberg was very much involved in working with 
Central Soya’s “legal beagles,” the Schley and Trask fi rm 
of Indianapolis, Indiana, in trying to obtain the Kruse patent 
but they were turned down repeatedly. The fi nal “turn 
down” came with a note that said “and this is fi nal.” “That’s 
when Mr. George Schley and I went to the patent offi ce in 
Washington, DC, and with our samples convinced the patent 
examiner that our process was indeed different from that of 
anyone else. It was an important victory for Central Soya.” 
This development put Central Soya in competition with 
American Lecithin Co. which had long monopolized that 
business; they were operating under the Sorensen and Beal 
(ADM) patent. Mr. Kruse’s right hand man was C.I. “Scotty” 
Finlayson.
 Note: Talk with Ed Meyer of Central Soya. 1993. April 
7. Ed joined Central Soya on 1 Sept. 1958, so he was not 
there during the period 1939-43. But he thinks that during 
this period Central Soya made what is known in the trade as 
“crude lecithin.” It us not refi ned but it was usually bleached. 
It could be used for industrial applications (such as a pigment 
dispersant in paints) or food applications.
 Oberg co-authored two patents at Central Soya, both 
pertaining to the isolation of sterols from soybean oil. He 
also co-authored some at the Glidden Co. (1937-39), but Dr. 
Percy L. Julian’s name was fi rst on each.
 During the period 1934-1943 Central Soya made quite 
an effort to get various companies to use its fat-free soy fl our. 
Working with a large bakery in Fort Wayne, Indiana, they 
found they could replace only about 10% of the wheat fl our 
in bread before getting reduced loaf volume. C.S. tried to 
get the confectionery trade to use its Mel-K-Soy soy fl our 
in place of non-fat milk powder. The soy fl our had a higher 
protein content and probably lower cost.
 D.W. McMillen Sr. (“Mr. Mac”) was very interested 
in the possibility of using our fat-free fl our in plastics as in 
phenolic or urea resins. We worked with plastic companies 
in Ohio and Michigan. On one occasion I went to the New 
York area, and especially to Brooklyn, and visited a number 
of moulding companies. Mr. Mac couldn’t believe it when I 
reported to him that my results were very negative.
 “At one time Mr. Mac, Kruse and I visited Henry Ford’s 
soy processing plant at Dearborn, Michigan. Robert A. Boyer 
had a very extensive and interesting set-up for making soy 
fi ber from soy protein. Once Mr. Mac gave a paper, which I 
wrote for him, on plastics, at a service club meeting in Fort 
Wayne. He and Henry Ford were both dreaming of a greater 

use of soy products in plastics.”
 “Mr. Mac was very interested in the people in his 
company, down to the lowest man on the totem pole. He 
found time for personal contact with them, for he knew they 
were the key to the success of many projects. Mr. Mac was a 
great ‘pepper-upper.’ At sales meetings his frequent comment 
was ‘You have only your own record to beat,’ and also ‘Work 
is a tonic.’ Total laboratory personnel in Oct. 1942 was only 
twenty-two!”
 “My fi rst reference to Protein 70 (later called 
Concentrate in the industry) reads ‘Protein 70 prepared and 
taken to Masonite Corp. on 29 Jan. 1940.’ I have complete 
records of that lab and pilot plant work, which continued into 
1941. Protein 70 was also taken to companies like Celotex, 
Reilly Tar Chemical Co., and Central Paper Co. Central Soya 
never got into commercial production of Protein 70 while I 
was there” (i.e. before 1943).
 In our lab preparations we used 100 gm. soybean fl akes, 
15 liters water, and 70 cc. of 25% sulfuric acid, plus 46 
cc of 10% formalin. The mixture was stirred, allowed to 
stand overnight, the whey siphoned off, and the concentrate 
bagged off, pressed, dried and ground. 88% of the soluble 
carbohydrates were removed. In other preparations no 
formalin was added, and the product was neutralized with 
alkali. So the 70% protein product [soy protein concentrate] 
“that we made by leaching fl akes at the isoelectric point was 
for industrial uses and not for edible uses.
 “As of October 1942 we were processing about 12,000 
bushels (360 tons) of soybeans per day in our solvent plant 
and the same amount in our expellers.”
 A good contact who worked on soya fl our at Central 
Soya was Weldon “Solly” Soldner. “He was at our lab when I 
arrived in 1939 and he stayed long after I left in 1943. While 
there, he handled the soy fl our and grit research. I think he is 
retired and living in Decatur, Indiana.”
 “Although we did a fair amount of work with various 
enzymes while I was at Central Soya, I don’t believe any of 
it pertained to the use of enzymes to hydrolyze soy protein so 
as to make it a better ‘whipping’ compound like egg white.” 
Address: 11228 Village 11, Camarillo, California 93010; 
Also: Quincy, Illinois. Phone: 805-484-3542 or 217-224-
8010.

1544. Shurtleff, William; Aoyagi, Akiko. 1985. The 
Americanization of tempeh (1970 to 1980s) (Document 
part). In: W. Shurtleff and A. Aoyagi, Akiko. 1985. History 
of Tempeh: A Fermented Soyfood from Indonesia. 2nd ed. 
Lafayette, California: Soyfoods Center. 91 p. See p. 39-43. 
May. [402 ref]
• Summary: “The 1960s, a decade of creative scientifi c 
research on tempeh, laid the foundation for the 1970s, 
when tempeh began to enter the American diet. The main 
forces spurring increased production and consumption of 
tempeh after 1970 were the three closely related movements 
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working to popularize natural foods, meatless and vegetarian 
diets, and soyfoods. From the late 1970s on there was a 
rapid growth of interest among many Americans in health, 
nutrition, and fi tness, in low-cost protein sources, meatless 
diets, and world hunger, in ecology, and simpler, more 
satisfying lifestyles. Specifi c factors popularizing tempeh 
were the various promotional efforts, books, media coverage, 
and increased availability of good fresh tempeh. By the early 
1980s the growing mainstream concern with cholesterol and 
saturated fats, had also become a signifi cant factor.
 “During the 1960s the Cornell University [New 
York] group under Dr. Steinkraus and the USDA Peoria 
[Illinois] group under Dr. Hesseltine and Dr. Wang had 
completed most of their basic research on tempeh. But a 
few important discoveries remained to be made during the 
1970s. At Cornell, the most important fi ndings concerned the 
production of signifi cant amounts of vitamin B-12 during 
tempeh fermentation. In 1977 Liem, Steinkraus and Cronk 
showed tempeh to be one of the best vegetarian sources of 
vitamin B-12. Curtis, Cullen and Steinkraus (1977) showed 
that the B-12 was produced by the bacterium Klebsiella. 
(Nutritional analyses of commercial tempeh done by 
independent scientifi c laboratories during the late 1970s 
and early 1980s showed that typical samples contained an 
average of 8.8 micrograms of vitamin B-12 per 100 gram 
portion, or 293% of the US Recommended Daily Allowance 
of 3 micrograms.)
 “The most signifi cant research work on tempeh 
done by the Peoria group during the 1970s concerned the 
development of improved, larger scale methods for making 
tempeh starter cultures. The group showed that rice or a 
mixture of rice and wheat bran yield the most viable spores, 
and they developed methods whereby individuals or tempeh 
manufacturers could make good quality tempeh starter by 
themselves.
 “But much more important than the research work of 
these two groups during the 1970s and early 1980s was their 
‘extension’ work. Members of both groups summarized the 
results of their research on tempeh in at least 35 articles, 
both scientifi c and popular. They also gave many speeches. 
This brought tempeh to the attention of many more scientists 
and lay readers. Starting with the Mother Earth News in 
May 1976, a number of major magazine articles listed the 
USDA NRRC at Peoria as America’s only source of tempeh 
starter. Over the next few years the Peoria group sent out 
some 25,000 tempeh starter cultures and instructions for 
making tempeh, free of charge, to people and organizations 
requesting then; by 1981 the number had reached 35,000. 
Partly to stem the fl ood, in June 1977 Wang, Swain and 
Hesseltine wrote “Calling All Tempeh Lovers” for Organic 
Gardening magazine (circulation 1,350,000) describing an 
easy method for making this rice-based tempeh starter at 
home. Steinkraus organized a Symposium on Indigenous 
Fermented Foods, held in Bangkok, Thailand, in November 

1977 in conjunction with the fi fth United Nations-sponsored 
conference on the Global Impacts of Applied Microbiology 
(GIAM V), and attended by over 450 scientists from around 
the world. There 17 papers were presented on tempeh, more 
than any other single food. In 1983 Steinkraus edited the 
monumental Handbook of Indigenous Fermented Foods, 
containing 94 pages of information about tempeh, much of it 
from the 1977 Symposium. Hesseltine, Wang, and Steinkraus 
also did a great deal to help America’s fi rst generation of 
Caucasian tempeh manufacturers start their businesses 
and deal with their production problems. They patiently 
answered hundreds of phone calls and letters from young 
entrepreneurs trying to educate themselves in the basics of 
applied microbiology–all in the best tradition of using tax 
dollars to serve the people and promote American agriculture 
and business. For their two decades of pioneering research, 
more than 65 publications on tempeh, and highly effective 
extension work, the US tempeh industry owes the Peoria and 
Cornell groups an immense debt of gratitude.
 “Also in America during the 1970s, many other 
researchers published on tempeh. Chen, Packet, and co-
workers (1969-72) at the University of Kentucky published 
three papers on antioxidants in tempeh. In 1970 Noznick 
and Luksas of Beatrice Foods were granted a patent on a 
powdered tempeh made by liquid submerged fermentation. 
Kao (1974) at Kansas State University wrote his PhD 
dissertation on tempeh made from chick-peas (garbanzos), 
horsebeans (broad beans), and soybeans. James Liggett 
of Foundation Foods developed a tempeh meat analog 
containing sesame seeds (Soybean Digest 1975). Jurus and 
Sundberg (1976) were the fi rst to convincingly demonstrate 
that the tempeh mold hyphae penetrated deep into the 
soybeans; this helped explain the rapid physical and chemical 
changes during tempeh fermentation. Beuchat (1976) in 
Georgia, studied peanut presscake tempeh. Charles and 
Gavin (1977) from the Biotechnology Research Center at 
Lehigh University, Pennsylvania, used a creative engineering 
approach to investigate the microbiological, biochemical, 
physical, and nutritional changes occurring during tempeh 
fermentation. Other studies were done by Souser and Miller 
(1977, Rhizopus lipase), Aramaki (1978, acceptability of 
tempeh made from bulgur wheat, millet, and azuki beans), 
Zamora and Veum (1979, fermentation improved the quality 
of tempeh protein), Gomez and Kothary (1979, tempeh 
from red kidney beans), Yueh et al. (1979, patent assigned to 
General Mills Inc. for a process for producing a soy & potato 
fried tempeh snack food), Rathbun and Shuler (1982, 1983, 
heat and gas transfer during tempeh fermentation),
 “During the early and mid-1970s, in addition to the 
groups at Cornell and Peoria, there were four other main 
groups that played leading roles in introducing tempeh to 
America: The Farm in Tennessee, The Soyfoods Center in 
California, Rodale Press in Pennsylvania, and the food- and 
counter-culture media.
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 “A great deal of the credit for introducing tempeh to 
the American public goes to The Farm, a large spiritual and 
farming community of ‘long-hairs’ living on 1,700 acres in 
Summertown, Tennessee. People at The Farm pronounced 
the name of this food as TEM-pi, instead of the standard 
TEM-pay. In late 1971 Alexander Lyon, a member of The 
Farm with a PhD in biochemistry, learned about tempeh 
while doing library research on soy-based weaning foods. 
In 1972 he helped The Farm to set up a small ‘soy dairy.’ 
While serving as its fi rst manager, and using starter culture 
and literature supplied by Drs. Hesseltine and Wang at the 
USDA in Peoria, Illinois, he worked with Dianne Darling 
to make an occasional small batch of tempeh for the soy 
dairy crew. In 1972 or 1973 Dianne wrote a ten-step kitchen 
method for making tempeh using spore suspension for 
inoculum. Soon Deborah Flowers made two large batches 
of tempeh, incubated in the boiler room at the Canning and 
Freezing plant, and many Farm members had their fi rst taste. 
The group developed a method for growing tempeh starter 
on chopped, sterilized sweet potatoes with cultures in test 
tubes. This was America’s fi rst Caucasian-run tempeh shop, 
although it was not a commercial shop. Tempeh was an 
immediate hit in The Farm’s vegan or total vegetarian diet–a 
diet containing no dairy or other animal foods. In 1974 
Stephen, The Farm’s spiritual teacher, visited Amsterdam on 
a European trip and came back with a new realization of the 
potential of tempeh for The Farm and for a new industry in 
America” (Continued). Address: Soyfoods Center, P.O. Box 
234, Lafayette, California 94549.

1545. Tsujimura, Katsura. 1985. Re: Thinking about tempeh, 
salted koji, and natto. Letter to William Shurtleff at Soyfoods 
Center, June 12. 2 p. Typed, with signature. [Eng]
• Summary: He thanks Mr. and Mrs. Shurtleff for their 
present of the new edition of ‘The Book of Tempeh,’ and 
makes a few observations about the symposium “Non-Salted 
Soybean Fermentation” to be held July 15-18 at Tsukuba 
Science City.
 He is interested in understanding the connection 
between the microorganisms of kinema, thua-nao, natto, and 
onchom merah of Indonesia (Neurospora).
 “You have mentioned a food named ‘Tou Chiah Ping 
(soy bean fried cake),’ reported and photographed at Beijing 
[China] in 1931. (p. 155)” Is its Chinese characters [three 
handwritten characters]?
 “Unfortunately you could not get new information by 
asking 10 Chinese. None of them knew about it. This means 
that the food was lost or was eaten only by lower classes.
 “You have referred to the relation of tou ching ping and 
tempe. I also imagine tou-chiah-ping was one of the original 
types of the consumption of soybean-koji, before it was 
used for enzyme reaction, as in the case of miso production. 
Salted soybean koji (in Japan it is known variously as Tera-
natto, Daitokuji-natto, Hama-natto or Shiokara-natto) is 

another type of consumption. It improves preservation and 
serves as an appetizer of boiled rice. From it miso and soya 
sauce were developed.
 “At present grain-koji (made of rice or wheat) is usually 
used for miso and soya-sauce production. Soybean protein 
is hydrolyzed by grain-koji. Grain-koji itself is never eaten 
directly. It is also used as enzyme preparation to hydrolyze 
starch to make ‘Amasake’ or as the raw material for ‘Sake’ 
making. Whether grain-koji was eaten in ancient time or not, 
I have no information.
 “Natto and ‘Oncom merah’ are unique products utilizing 
Bacillus and Neurospora respectively. I suppose both might 
developed from failed production of molding.
 “There are two kinds of onchom, black onchom and 
red onchom; the former is made using Rhizopus, and is the 
analogue of tempeh. You have classifi ed this as a type of 
tempe...”
 “Natto resulted from the failure of soybean-koji 
production, I suppose. Natto developed in northeast Japan, 
where the climate was cooler than in southeast. One must 
maintain warm temperature to grow Aspergillus to get koji. 
So they packed the cooked soybean in the straw parcel, and 
this resulted in the growth of Bacillus instead of Aspergillus. 
The wet condition on the surface of boiled soybean may 
benefi t to the Bacillus (unfortunately I have no experimental 
evidence).
 “I am interested that the process of the development of 
natto and onchom (red onchom), which seem to be resemble 
each other. Sincerely yours,...” Address: Prof. of Nutrition, 
Higashi Nakano 2-5-5, Nakano-ku, Tokyo 164, Japan.

1546. Torii, Yasuko. 1985. Re: New developments with 
soyfoods Japan. Letter to William Shurtleff at Soyfoods 
Center, June 13. 2 p. Handwritten.
• Summary: Discusses the Soybean Symposium in Tsukuba, 
The Book of Tempeh, History of Tempeh in Japan, Bruce 
Walker (who is doing soba research). Marusan’s tempeh 
is not selling very well at Mitsukoshi or other department 
stores (more and more Japanese like instant foods). Article 
in Hikari. Two natural foods restaurants named Alicia and 
Healthy-Kan are doing lots with tempeh on their daily 
menus. She learned a new method for making homemade 
soymilk from Miyazaki Gakusha: Drop 200 gm clean 
whole soybeans into 400 cc boiling water. Allow to return 
to the boil, then boil for 4 to 4½ minutes; this inactivates 
lipoxygenase. Turn off the heat and add 700 cc water. Soak 
for 5-6 hours. Blend until smooth in a blender. Bring to a 
boil and simmer for 8 minutes, Strain and serve. Address: 
Kamitsuchidana 324, Ayase-shi, Kanagawa-ken 252, Japan. 
Phone: 0467-76-0811.

1547. Tsen, Hau-Yang; Tong, Chii-Gong. 1985. [Changes 
in enzymatic activity and biochemical constituents during 
the fermentation of defatted soybean meal with Rhizopus 
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thailandensis]. Chung-Kuo Nung Yeh Hua Hsueh Hui Chih 
(J. of the Chinese Agricultural Chemical Society, Taiwan) 
23(1-2):111-18. June. [20 ref. Chi; eng]
• Summary: “After one day’s fermentation with R. 
thailandensis, the phytate content in the soybean meal 
changed insignifi cantly. However, in the fermented soybean 
meal, the crude fi ber content decreased and the contents of 
proteins, amino type nitrogen as well as the free amino acids 
increased. In addition, the oligosaccharides, such as raffi nose 
and stachyose were removed during fermentation and the 
molecular weight of most proteins in the fermented product 
decreased to less than 10,000. Therefore, with the view point 
of nutrition, for example, the effi ciency of its digestion, 
absorption and utilization in the digestive tracts of animals, 
the fermented soy bean meal is more nutritious than the 
unfermented soybean meal if the effect of phytic acid was 
not considered.” Address: Dep. of Food Science, National 
Chung Hsing Univ. Taichung, Taiwan, Republic of China.

1548. Nihon Keizai Shinbun (Japan Economics Newspaper). 
1985. Daizu kara chiizu. Tônyû katameru kôso seisei 
[Cheese made from soybeans. New enzyme coagulates 
soymilk]. July 26. [Jap]
Address: Japan.

1549. Toyo Shinpo (Soyfoods News). 1985. Daizu kara 
chiizu. Tsukuba-dai ken guruupu no seika [Cheese from 
soybeans. Success by Tsukuba University research group]. 
Aug. 11. p. 9. [Jap; eng+]
• Summary: Prof. Kazuo Murakami and Prof. Isao 
Kusakabe have found two special enzymes that works well 
in coagulating soymilk. Both have a molecular weight of 
about 24,000 and are proteins. The enzymes were found 
in soil bacteria on a small island near Shikoku. If you add 
this enzyme to soymilk heated to 70ºC, it coagulates into a 
yogurt-like product in about 2 minutes. This yogurt-like curd 
is mostly protein, does not have any sourness or bitterness, 
and has a smooth texture and mouthfeel–all of which make it 
well suited for use as a raw material in food manufacturing. 
The researchers hope to use the curds to make a fermented 
non-dairy soy cheese by removing excess water from the 
curd, adding lactic acid and salt, then letting it ferment. 
Address: Tsukuba Univ., Japan.

1550. Ichino, Naoko; Takei, Emiko. 1985. Highashi Ajia no 
tôfu-zukuri [Tofu-making in East Asia]. In: Ishige Naomichi, 
ed. 1985. Ronshi Higashi Ajia no Shokuji Bunka [Essays on 
Food Culture in East Asia]. Tokyo: Heibonsha Ltd. 646 p. 
See p. 117-47. Illust. No index. 22 cm. [17 ref. Jap]
• Summary: Includes a discussion (p. 141) of traditional 
Chinese cold-extraction of soymilk and more modern 
hot-extraction methods. In cold extraction, the mixture of 
ground soybeans and water (slurry) is poured into a fi lter 
sack, which is pressed in order to extract the cold soymilk. 

The okara remaining in the sack is often washed with water 
then pressed again to give a second extraction of soymilk. 
The two extractions of soymilk are mixed, then cooked in a 
caldron.
 In hot extraction, the slurry is fi rst cooked, then run into 
a fi lter sack, which is pressed to extract the hot soymilk. The 
okara in the sack is usually discarded. Hot extraction takes 
less time, probably gives soymilk with a less beany fl avor 
(since the lipoxygenase enzymes are inactivated during 
cooking), and may give a slightly higher yield of soymilk. 
However the cold extraction probably uses less fuel to heat 
the soymilk.
 Note: Ichino Naoko was born in 1957. Takei Emiko was 
born in 1955. Both authors are women. Address: Japan.

1551. Belleme, John. 1985. Shedding light on the miso story. 
MacroMuse. Autumn. p. 29-31.
• Summary: A discussion of what factors infl uence the 
taste, medicinal qualities, and nutritional value of different 
types of miso. By far the most important infl uences on all 
three are the manufacturing methods and the quality of the 
ingredients. Basically there are three methods of making 
miso. In descending order of quality they are: traditionally 
made, naturally aged, and temperature controlled. The author 
estimates that less than 1% of Japanese miso is traditionally 
made–that is, using handmade koji in a unheated koji room. 
“In this uniquely constructed room, heat and humidity 
naturally generated by the fermenting grain are carefully 
monitored for 48 hours until the mature koji, covered with 
a fl uffy, white, glistening mycelium, is sweet and loaded 
with powerful enzymes.” Making koji in this way is a labor-
intensive process requiring much skill and stamina.
 The second type of miso, “naturally aged,” is actually 
commercial miso that was especially developed for the 
American natural foods market. The process is usually 
automated and every effort is made to keep out wild 
microorganisms. The soybeans are rapidly cooked and 
cooled, while the koji is made automatically in large, 
stainless steel rooms. Hand labor is kept to a minimum to 
reduce costs and the need for experienced workers. The 
fi nished miso has a “uniform taste, color, and texture and 
is usually sold pasteurized in one-pound plastic bags which 
need no refrigeration.”
 The lowest quality miso, temperature controlled 
commercial miso, accounts for 99% of the miso made in 
Japan.
 With few exceptions, miso can be divided into two large 
groups based on color and taste. Sweet miso is usually light 
in color, while salty miso is usually dark in color. “When 
considering miso quality, some macrobiotic teachers insist 
on using miso aged at least two years. Miso aged less than 
this is considered ‘unnatural.’” But the author believes that 
people who say this are unknowingly comparing temperature 
controlled to naturally aged miso, for “there is no evidence, 
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either traditional or scientifi c, that sweet, light miso is 
inferior to dark, salty miso. In fact, miso that is aged too 
long, regardless of the type, rapidly deteriorates in taste, 
color, aroma, enzymatic activity, and nutritional value.”
 “My point is simple: what actually determines the color, 
taste, and overall quality of miso is not aging but proper 
aging. And what determines proper aging is recipe and 
climate.” Each type of miso has its own use. “While dark, 
long-aged miso is excellent for hearty winter cooking, sweet 
light miso is great in summer soups, dips, sauces, and salad 
dressings.” In short: “When choosing miso, look for organic, 
traditionally made, unpasteurized miso.”
 Photos show: (1) Jan Belleme (with baby Justin on 
her back) and Bob Zullo inoculate steamed barley with 
Aspergillus mold to make barley koji at the American Miso 
Co. (2) Jan checks the fi nished barley koji in wooden trays. 
(3) Bob Zullo prepares to empty 8,000 lb of two-year barley 
miso from a large wooden vat.
 “John Belleme lives with his wife Jan in Rutherfordton, 
North Carolina, where they have been involved with the 
American Miso Company.” He is president of Just In Foods, 
producer of miso products. Address: Rutherfordton, North 
Carolina.

1552. Fuke, Yoko; Sekiguchi, M.; Matsuoka, Hiroatsu. 1985. 
Nature of stem bromelain treatments on the aggregation and 
gelation of soybean proteins. J. of Food Science 50(5):1283-
1288. Sept/Oct. [19 ref]
• Summary: It is well known that proteolytic enzymes such 
as chymosin, pepsin, papain, fi cin, bromelain, and several 
proteases produced by microorganisms are able to coagulate 
cow’s milk, and some are widely used in making dairy 
cheese. Researchers have found that some plant proteolytic 
enzymes, such as fi cin and stem bromelain, can coagulate 
soymilk. Address: Dep. of Food and Nutrition, Lab. of Food 
Chemistry, Tachikawa College of Tokyo, Akishima, Tokyo 
196, Japan.

1553. Hafez, Youssef S.; Mohamed, A.; Singh, G.; Hewedy, 
F.M. 1985. Effect of gamma irradiation on proteins and fatty 
acids of soybean. J. of Food Science 50(5):1271-74. Sept/
Oct. [24 ref]
• Summary: Gamma irradiation has long been known as a 
method of food preservation. Soybean seeds with varying 
moisture content were irradiated with various doses of 
radiation from a Cobalt-60 source. Radiation doses of 
100 KGy caused a decrease in the percentage of nitrogen 
solubility, and an inhibition of 71% of lipoxygenase 
activities, 24.5% of trypsin inhibitor activities, and 16.7% 
of chymotrypsin inhibitor activities. Address: 1-2. Nutrition 
Lab. Dep. of Human Ecology; 3. Dep. of Natural Sciences, 
Univ. of Maryland Eastern Shore, Princess Anne, Maryland 
21853; 4. Dep. of Biochemistry, Cairo Univ., Giza, Egypt.

1554. Matoba, Teruyoshi; Hidaka, H.; Narita, H.; Kitamura, 
K.; Kaizuma, Norihiko; Kito, M. 1985. Lipoxygenase-2 
isozyme is responsible for generation of n-hexanal in 
soybean homogenate. J. of Agricultural and Food Chemistry 
33(5):852-55. Sept/Oct. [16 ref]
• Summary: “The process of development of n-hexanal from 
soybean homogenate was investigated by using Glycine max 
var. Suzuyutaka (wild type) and the following lipoxygenase 
(L) defi cient mutant seeds (L null); L-1 null, L-2 null, L-3 
null, and L-1, -3 null. n-Hexanal was determined during the 
incubation of the homogenates of these seeds at 25 ºC. The 
level of n-hexanal was the lowest in the L-2 null homogenate 
and the highest in the L-1, -3 null homogenate.” Address: 1. 
Dep. of Food Science and Nutrition, Nara Women’s Univ., 
Nara 630, Japan; 2-3&6. Research Inst. for Food Science, 
Kyoto Univ., Uji, Kyoto 611, Japan; 4-5. Dep. of Agriculture, 
Faculty of Agriculture, Iwate Univ., Morioka 020, Japan.

1555. Osaki, K.; Okamoto, Y.; Akao, T.; Nagata, S.; 
Takamatsu, H. 1985. Fermentation of soy sauce with 
immobilized whole cells. J. of Food Science 50(5):1289-92. 
Sept/Oct. [9 ref]
• Summary: Soy sauce was produced continuously for 
80 days in 280 liter column-type reactors containing 
immobilized whole cells of Pediococcus halophilus, 
Saccharomyces rouxii, and Torulopsis versatilis entrapped 
in calcium alginate gels. The divided lactic acid and alcohol 
fermentation by viable cells of three kinds with feed solution 
obtained from enzymatic hydrolyzate of koji and defatted 
soybean meal proceeded in shorter time than a complex 
fermentation of moromi (soy sauce mash) in the slurry state. 
The refi ned products fermented by this process had good 
taste and fl avor, and were close to the conventional soy sauce 
with respect to organic acid and aroma components. Address: 
1-4. Food Engineering Lab., Kikkoman Corp., 339 Noda, 
Noda-shi, Chiba 278, Japan; 5. Soy Sauce Research Lab., 
Kikkoman Corp.

1556. Okada, Noriyuki; Hariantono, Jimmy; Hadioetomo, 
Ratna Siri; Nikkuni, S.; Itoh, H. 1985. Survey of vitamin 
B-12-producing bacteria isolated from Indonesian tempeh. 
Shokuhin Sogo Kenkyujo Kenkyu Hokoku (Report of the 
National Food Research Institute) No. 47. p. 49-56. Nov. [9 
ref. Eng]
• Summary: “Identifi cation tests were performed on those 
bacteria which were isolated from Indonesian tempeh and 
produced more than 10 nanograms/(cells in 5 ml of culture) 
of vitamin B-12. Thirteen out of 33 isolates were identifi ed 
as Klebsiella pneumoniae. Two isolates were identifi ed as K. 
pneumoniae subspecies ozaenae and Enterobacter cloacae. 
Twelve isolates closely resembled either K. terrigena or K. 
planticola. Others included gram-positive rods (4 isolates), 
Gram-negative, oxidase-positive rod (1 isolate) and Gram-
negative, oxidase-negative rod (1 isolate).” This work 
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was sponsored by the Joint Japan-Indonesia Project on the 
Development of Tropical/Subtropical Microbial Resources, 
under the direction of the Science and Technology Agency of 
Japan and BPPT of Indonesia.
 Note: A gram-positive bacterium is one that holds the 
purple dye when stained by Gram’s stain. Address: National 
Food Research Inst. (Shokuhin Sogo Kenkyujo), Kannon-dai 
2-1-2, Yatabe-machi, Tsukuba-gun, Ibaraki-ken 305, Japan.

1557. Park, Yang Won; Kusakabe, H.; Murakami, K. 1985. 
Production and properties of a soymilk-clotting enzyme 
system from a microorganism. Agricultural and Biological 
Chemistry 49(11):3215-19. Nov. [11 ref]
• Summary: Some microorganisms, including some soil 
bacteria (whose scientifi c names are not given), were found 
to secrete an extracellular soymilk-clotting enzyme. Of 
these, strain No. K-295G-7 showed the highest soymilk 
clotting activity. Its enzyme system coagulated protein in 
soymilk, with the curd being formed at pH 5.8 to 6.7 and an 
optimum temperature of 75ºC (range 55-75ºC). Soymilk was 
purchased from Kibun Co. Ltd. (Japan). Address: Inst. of 
Applied Biochemistry, Univ. of Tsukuba, Ibaraki 305, Japan.

1558. Yasuda, Masaaki; Uechi, Gensaku. 1985. Tofuyô 
no seizô ni mochiiru benikôji-kin no seisan suru shikiso 
ni kansuru kenkyû [Studies on the pigment formed by 
Monascus fungus used for tofuyo production]. Ryukyu 
Daigaku Nogaku-bu Gakujutsu Hokoku (Science Bulletin of 
the Faculty of Agriculture, University of the Ryukyus) 32:73-
81. Dec. 2. [21 ref. Jap; eng]
• Summary: “Beni koji prepared by growing Monascus on 
steamed rice is an important material for the production of 
tofuyo (red soybean cheese [red fermented tofu]). Color 
of the product is always greatly affected by the quality of 
the koji. In order to fi nd the culture conditions required for 
improvements of the red pigment production by Monascus 
sp. No. 3403, the organism was grown on the steamed rice. 
The highest production of the pigment was obtained by 
employing autoclaved non-glutinous rice. Although the 
most effective solvent for the extraction of red pigment 
from the koji was methyl alcohol, we chose ethyl alcohol 
as the extractive solvent due to its safety in view of the 
food sanitation. The pigment was extracted with 80% ethyl 
alcohol solution at 25ºC for 2 hrs in a dark place.
 “The pigment was stable against heat and pH (from 2 to 
10), but unstable with light. Metal ions such as Ca2+, Mg2+, 
Zn2+, and Ba2+ did not affect its color. While the pigment was 
stable against ascorbic acid, it faded with hydrogen peroxide. 
The pigment was a good dye stuff; the water soluble pigment 
had a great affi nity to milk casein, wheat fl our, and tofu, 
while the ethyl alcohol soluble one had an affi nity to egg 
albumin and wheat gluten. The amount of Monascus pigment 
in tofuyo increased through the aging process and became 
almost constant for 2-3 months after ripening.” Address: 

Dep. of Agricultural Chemistry, University of the Ryukyus, 
Okinawa (Ryukyu Daigaku Nogakubu-bu Nôgei Kagaku-
ka).

1559. Hara, Toshio; Fujio, Y.; Ueda, S. 1985. Bacillus 
subtilis (natto) plasmid responsible for polyglutamate 
production encoding gamma-glutamyltranspeptidase. J. of 
the Faculty of Agriculture, Kyushu University 30(2/3):95-
105. Dec. [28 ref. Eng]
• Summary: “Gamma-glutamyltranspeptidase (gamma-
GTP) activity of PGA-producing strains derived by 
DNA-mediated transformation was signifi cantly increased 
compared with that of protease, or-amylase, and alkaline 
phosphatase in the PGA-nonproducing recipient strain, 
Bacillus subtilis Marburg 168. Its enzyme activity was 
defi cient in the stringy-negative mutants cured with acridine 
orange. It is possible to deduce that gamma-GTP activity 
responsible for PGA production may be under the control of 
a specifi c regulatory gene(s) as extrachromosomal element. 
Parental strains were found to possess a plasmid, but PGA-
nonproducing derivatives were missing the plasmid.” 
Address: Lab. of Microbial Technology, Dep. of Food 
Science & Technology, Faculty of Agriculture, Kyushu Univ. 
46-09, Fukuoka 812, Japan.

1560. Kitamura, Keisuke; Kumagai, T.; Kikuchi, A. 1985. 
Inheritance of lipoxygenase-2 and genetic relationships 
among genes for lipoxygenase-1, -2 and -3 isozymes in 
soybean seeds. Ikushugaku Zasshi (Japanese J. of Breeding) 
35(4):413-20. Dec. [19 ref. Eng; jap]
• Summary: “The mode of inheritance of lipoxygenase-2 
(L-2) in soybean seeds was determined from progeny of a 
cross between PI 86023 (L-2-less) and Suzuyutaka (normal) 
soybeans. Immunological and electrophoretic analyses of 
F2 and F3 seeds from the cross indicated that the absence of 
L-2 isozyme was due to a single allele recessive to an allele 
controlling the presence of the isozyme. The gene symbols, 
Lx2 and lx2 are assigned to the alleles for the presence 
and absence of L-2 isozyme, respectively. Electrophoretic 
analysis of a total of 474 F2 seeds from the reciprocal 
crosses between PI 86023 (L-2-less) and Tohoku No 74 
(L-3-less) indicated that the Lx2 locus is independent of the 
Lx3 locus. Electrophoretic analysis of a total of 157 F2 seeds 
from the cross between PI 86023 and a L-1 L-3-less double 
mutant line indicated that the Lx3 locus is independent of 
the Lxi and Lx2 loci, respectively, being consistent with the 
no linkage between the Lx2 and Lx3 loci indicated by the 
analysis of F2 seeds from the former reciprocal crosses. In 
this study, two types of double mutant seeds were identifi ed 
that lacked both L-1 and L-3, and both L-2 and L-3 isozymes 
at the same time. However, no double mutant seeds were 
identifi ed that lacked both L-1 and L-2 isozymes, so far. 
The L-1 L-3-less and L-2-L-3-less double mutant seeds 
germinated, grew and matured normally to produce F3 
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seeds that lacked both L-1 and L-3, and both L-2 and L-3 
isozymes, respectively.” Address: Dep. of Agriculture, 
Faculty of Agriculture, Iwate Univ., Morioka, Japan 020.

1561. Staley Continental, Inc. 1985. Annual report. One 
Continental Towers, 1701 Golf Road, Rolling Meadows, IL 
60008. 51 p. 28 cm.
• Summary:  “Staley Continental Inc. is a diversifi ed corn 
refi ner and foodservice distributor. It was established in 
February 1985 from the reorganization of the A.E. Staley 
Manufacturing Co.” In Nov. 1984 A.E. Staley acquired 
CFS Continental, Inc., one of the nation’s foremost food 
distributors. On 11 Jan. 1985 A.E. Staley sold off its soybean 
milling business for approximately $84 million in cash. The 
working capital employed in the business was not included 
in the sale and was liquidated through customary business 
channels. The net book value of the assets sold and the 
related working capital, refl ected in the balance sheet at 30 
Sept. 1984 were approximately $81 million and $47 million 
respectively. In Feb. 1985 Staley Continental, Inc. was 
created as a holding company for the two organizations.
 “In October 1985, the company fi nalized plans to 
divest its soy protein concentrate business. The 
company will retain two other soy protein-based 
food ingredient lines–the Gunther Products soy 
protein whipping agents and the Vico Products 
hydrolyzed vegetable proteins. The Vico line, 
in particular, has had a positive performance 
record in recent years. Sales for its fl avor 
enhancer products increased in 1985. Sales of 
Vico soy sauce also were strong, refl ecting the 
popularity of Oriental cuisine in this country. 
In November, plans were announced to install 
new vacuum drying equipment in Decatur for 
increased production of Vico Products.”
 In 1985 net sales were $2,707.8 million, 
more than double the sales of $1,306.7 million 
in 1984. Earnings from continuing operations 
in 1985 were $25.7 million, down from $49.1 
million in 1984.
 A full-page color photo (p. 5) shows 
Staley’s top executives, with Donald E. 
Nordlund, chairman and CEO, in front.
 Note: In Jan. 1985 Staley decided to get 
out of the soybean crushing business. Address: 
Rolling Meadows, Illinois. Phone: (312) 981-
1696.

1562. Product Name:  [Soyapan, and Soyamin 
{Soy Flours} (Full Fat, and Defatted; Toasted, 
and Untoasted)].
Foreign Name:  Soyapan, Soyamin.
Manufacturer’s Name:  Edelsoya GmbH. Div. 
of Lucas Meyer GmbH & Co.

Manufacturer’s Address:  Ausschlaeger Elbdeich 62, 2000 
Hamburg 28, West Germany.
Date of Introduction:  1985.
How Stored:  Shelf stable.
New Product–Documentation:  Soya Bluebook. 1985. p. 
88; 1986. p. 86. Soya Bluebook. 1994. p. 56. Soya Bluebook 
Plus. 1995. p. 82. “Soyapan (full-fat soy fl our, enzyme 
active, microfi ne milled).” Soyamin is not mentioned.

1563. Kikuchi, A.; Kitamura, Keisuke. 1985. Genetic 
elimination of soybean seed lipoxygenase. 6. Genetic linkage 
relationship between L-1 and L-2 loci. Ikushugaku Zasshi 
(Japanese J. of Breeding) 35(Suppl. 1):300-01. [Eng; jap]*
Address: Dep. of Agriculture, Faculty of Agriculture, Iwate 
Univ., Morioka, Japan 020.

1564. Towalski, Zbigniew. 1985. The integration of 
knowledge with science, technology and industry: 
Enzymes–A case study. PhD thesis, Aston University, 
Birmingham, England. *

1565. Altschul, Aaron M.; Wilcke, Harold L. eds. 1985. New 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   496

© Copyright Soyinfo Center 2021

protein foods. Vol. 5. Seed storage proteins. New York, NY: 
Academic Press. xxi + 474 p. Index. 24 cm. [200+ ref]
• Summary: Contains 13 chapters by various authors. 
Those related to soy are cited separately. Chapters not cited 
separately are: 3. Relationships of genetic engineering to 
conventional genetic technology and plant breeding. 6. 
Chemical and enzymatic modifi cation of plant proteins. 10. 
Rapeseed. 11. Peanuts (groundnuts). 12. Sunfl ower seed 
protein. 13. The physical characteristics and functional 
properties of sesame proteins. Address: 1. Georgetown Univ. 
School of Medicine, Washington, DC; 2. Ralston Purina Co., 
St. Louis, Missouri.

1566. Bennett, Joan W. 1985. Taxonomy of fungi and 
biology of the aspergilli. In: Arnold D. Demain and 
Nadine A. Solomon, eds. 1985. Biology of Industrial 
Microorganisms. Menlo Park, California: Benjamin / 
Cummings Pub. Co., Advanced Book Program. xviii + 573 
p. See p. 359-406. Chap. 12. 25 cm. [232* ref]
• Summary: This article is so clearly written that even a 
beginner can understand it.
 Contents: Introduction. Some systematics for the 
nonmycologist: What is systematics? (classifi cation, 
nomenclature, identifi cation), what is a fungus? (general 
overview). The genus Aspergillus: Morphology, sexual 
stages (teleomorphs). Genetics: Introduction to A. nidulans, 
the parasexual cycle. Economic aspects: Secondary 
metabolites, Aspergillus metabolites used in food processing, 
Oriental food fermentations (soy sauce, sake, miso, koji). 
Conclusion.
 Table 12.1 (p. 360) lists “Historical landmarks 
in mycology and biotechnology involving the genus 
Aspergillus.” 1729–P.A. Micheli: Publication of Nova 
plantarum genera, name Aspergillus given to group of 
molds with characteristic spore head. 1827–J. Schilling: 
First continuous observation of the growth of a fungus 
from spore to spore, A. glaucus. 1854–A. deBary: First 
association of a perfect state (Eurotium herbariorum) and 
an imperfect state (A. glaucus). 1867–P. Van Tiegham: First 
to establish importance of Aspergilli in biochemical fi eld 
with identifi cation of A. niger in gallic acid fermentation. 
1869–J. Raulin: First defi ned medium for a microorganism 
A. niger. 1894–J. Takamine: First patent for a commercial 
enzyme form fungus, “Takadiastase” from A. fl avus-oryzae. 
1917–J.N. Currie: Commercial citric acid production 
from A. niger demonstrated as feasible. 1952–J.A. Roper: 
Parasexual cycle discovered in A. nidulans. 1961–Sergeant 
et al.: Identifi cation of A. fl avus as mold association with 
Turkey-X disease; “mycotoxin revolution” begins. The 
name “afl atoxin” was given in 1962. 1983–Ballance et al.: 
Transformation system described in A. nidulans, the second 
transformation system elucidated for a mold. Table 12.3 (p. 
378-79) is a “Glossary of morphological terms encountered 
in descriptions of the Aspergilli.”

 Table 12.6 (p. 392) lists “Aspergillus-derived 
metabolites used in food processing” (after Beuchat 1978, 
Food & Beverage Mycology, see p. 368-96). These fall into 
three broad categories: Acids, enzymes, and miscellaneous. 
Acids: Citric acid, from A. niger, is used in soft drinks, 
dairy products, jams, jellies, candies, frozen foods, fats and 
canned goods. Gluconic acid, from A. niger, is used in baking 
powder, bread mixes, desserts, bottle-washing formulations. 
Itaconic acid, from A. itaconicus or A. terreus is used in 
shortenings, or resin coatings in contact with food. Malic 
acid, from various Aspergillus species is used in beverages, 
jam, jellies, syrups, candy, and sour dough. Oxalic, from A. 
niger, is used in hydrolysis of starch to glucose. Tartaric acid, 
from A. niger or A. griseus is used in carbonated beverages, 
desserts, jellies.
 Enzymes: -amylase, from A. oryzae or A. niger is used 
in corn syrup, dextrose, baking, food dextrins, chocolate 
syrups. Glucoamylase, from A. awamori or A. niger is used 
in dextrose, dextrose syrup, baking. Glucose oxidase or 
catalase, from A. niger is used in powdered egg products, 
brewing, wines, mayonnaise. Lactase, from A. niger is used 
in dairy products. Naringinase, from A. niger is used in 
debittering grapefruit juice. Pectinase, from A. niger is used 
in clarifying fruit juice and wine. Protease, from A. oryzae is 
used in tenderizing meat, soy sauce, brewing, baking.
 Miscellaneous: Mannitol, from A. candidus is used as a 
bulking agent, or humectant.
 Illustrations show: (1) “Schematic representation 
of an Aspergillus conidial apparatus” showing metula 
(primary sterigmata), conidia, vesicule, phialide (secondary 
sterigmata), conidiophore, and foot cell (p. 377). Address: 
Prof., Dep. of Biology, Biology, Tulane Univ., New Orleans, 
Louisiana 70118.

1567. Bull, S.M.; Yong, F.M.; Wong, H.A. 1985. The 
production of aroma by Aspergillus oryzae during the 
preparation of soy sauce koji. Food Chemistry 17(4):251-64. 
[14 ref]
• Summary: The manufacture of most soy sauce involves 
two fermentation stages–the koji stage and the moromi stage. 
Koji is a Japanese word that describes the preparation in 
which select species of mold are grown on cooked cereals 
and/or soybeans. Koji serves as a source of enzymes that 
break down or hydrolyze natural plant constituents into 
simpler compounds. Koji for Chinese soy sauce is made 
from steamed soybeans enrobed in wheat fl our, with strains 
of Aspergillus oryzae or Aspergillus soyae used as the koji 
starter. However koji for Japanese soy sauce is made from 
a mixture of steamed defatted soybean meal and roasted 
wheat inoculated with similar but slightly different strains of 
Aspergillus.
 Soy sauce koji is dark-green in color, with a pleasant 
aroma and sweet taste having a slightly bitter note.
 A study of the volatiles produced during koji preparation 
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and a comparison with uninoculated soy fl our mixture 
shows that the growth and sporulation of Aspergillus 
oryzae is related to the production of various volatiles. 
“The volatiles present at the mycelial stage are different 
from the volatiles of sporulated koji.” Capillary GLC (gas-
liquid chromatography) was used to analyze extracts. Ten 
chromatograms are given to show how koji extracts change 
at various pH values and with time. Volatiles are present at 
all stages of koji production. Koji has distinctly different 
aromas at the mycelial and sporulated stages. This difference 
“supports the practice of soy sauce manufacturers in using 
well-sporulated koji for the production of soy sauce” (p. 
263). Address: Dep. of Biochemistry, National Univ. of 
Singapore, Lower Kent Ridge, Singapore 0511.

1568. Chism, Grady W. 1985. Soy lipoxygenase. In: D.B. 
Min and T.H. Smouse, eds. 1985. Flavor Chemistry of Fats 
and Oils. Champaign, IL: American Oil Chemists’ Society. 
viii + 309 p. See p. 175-87. [74 ref]
• Summary: Contents: Introduction. Historical. 
Determination of lipoxygenase activity. Multiple forms of 
lipoxygenases in soybeans. Purifi cation of lipoxygenase. 
Reaction specifi city. Inhibitors. State of iron in lipoxygenase. 
Aerobic reaction. Anaerobic reaction. Cooxidation of 
substrates. Summary. Address: Dep. of Food Science & 
Nutrition, Ohio State Univ., Columbus, OH 43210.

1569. Kloth, Reiner Hans. 1985. The genetics of soybean 
seed urease. PhD thesis, University of Illinois, Urbana-
Champaign, Illinois. Page 3711 in volume 46/11-B of 
Dissertation Abstracts International. *
Address: Univ. of Illinois, Urbana-Champaign, Illinois.

1570. Lotong, Napha. 1985. Koji. In: B.J.B. Wood, ed. 1985. 
Microbiology of Fermented Foods. Vol. 1. Essex, England: 
Elsevier Science Publishing Co. xx + 371 + 14 p. See p. 237-
70. [180 ref]
• Summary: Defi nition and scope. Soybean koji: Raw 
materials, koji preparation, koji enzymes, application of 
soybean koji. Rice and similar products: Mould enzymes 
used in the fermentation of alcohol containing foods 
and beverages, miso rice koji. Seed inocula: Tane koji, 
production of seed inocula for soybean koji in South-east 
Asia, dry starter cakes, spore mass produced on rice adhering 
to inside surfaces of fl asks. Conclusion. Address: Dep. of 
Microbiology, Kasetsart Univ., Bangkok, Thailand.

1571. Marion, D.; Douillard, R. 1985. Les interactions des 
protéines et des lipides dans les produits végétaux [The 
interactions of proteins and lipids in plant products]. In: B. 
Godon, ed. 1985. Protéines Végétales [Vegetable Proteins]. 
Paris: Technique et Documentation–Lavoisier : APRIA. xxvi 
+ 629 p. See p. 263-308. [103+* ref. Fre]
• Summary: Contents: Introduction. Interactions between 

lipids and proteins in a technological industry–Example of 
the milling trade and bread-making. Localization and content 
of lipids in plant products. Hydrolysis and oxidation of 
lipids. Interaction of proteins with oxidized lipids or during 
the course of peroxidation. Physicochemical characteristics 
of the interactions between lipids and proteins. Nutritional 
and functional characteristics of the interactions between 
lipids and proteins. Structure of the principal lipids. Address: 
Institut National de la Recherche Agronomique, Laboratoire 
de Biochimie et Technologie des Protéines, Rue de la 
Géraudière 44072 Nantes Cedex, France.

1572. Matsuura, M. 1985. [Improvement of chalkiness 
present in soy milk]. In: Development of New Protein Foods. 
Yokohama: Tekunoai Press. See p. 315-24. [Jap]*
• Summary: A bell-shaped graph shows the effect of the pH 
during soaking on the activities of Beta-glucosidase. The 
activities are highest at pH 6, and lowest at the extreme pH 
values of 3.5 and 8.5.
 There are two types of Beta-glucosidases in soybeans, 
and they tend to produce chalky fl avors. Beta-glucosidase A 
is active in the pH range 4-7, has an optimum pH of 5.0, has 
an optimum temperature of 40-45ºC, and is inactivated by 
heating at pH 5.0 at 60ºC for 5 minutes.
 Beta-glucosidase B is active in the pH range 4-7, has an 
optimum pH of 5.0, has an optimum temperature of 45-50ºC, 
and is inactivated by heating at pH 5.0 at 60ºC for 5 minutes.

1573. Nielsen, Niels C. 1985. Structure of soy proteins. In: 
A.M. Altschul and H.L. Wilcke, eds. 1985. New Protein 
Foods. Vol. 5. Seed Storage Proteins. New York: Academic 
Press. xxi + 474 p. See p. 27-64. Chap. 2. [288 ref]
• Summary: Contents: Introduction. Seed Composition. 
Protease Inhibitors. Soybean lectin. Conglycinin. Glycinin. 
Lipoxygenases. Urease. Address: ARS Agronomy Dep., 
Purdue Univ., W. Lafayette, Indiana 47907.

1574. Obaton, Michel; Kimou, Okomian. 1985. Nitrate 
reductase and nitrogen (C2H2 reduction) activities of fi eld-
grown soybean and the infl uence of drought. In: H. Ssali 
and S.O. Keya, eds. 1985. Biological Nitrogen Fixation in 
Africa: Proceedings of the First Conference of the African 
Association for Biological Nitrogen Fixation (AABNF). See 
p. 267-76. Held 23-27 July 1984 in Nairobi, Kenya. [22 ref]
• Summary: “The nitrogen nutrition of legumes can be 
satisfi ed by assimilation of nitrate from the soil which is then 
reduced, essentially in the leaves, by nitrate reductase and 
through nitrogen fi xation by nitrogenase of nodules. These 
2 enzymatic activities are usually successive during the 
growing season and complementary... a drought depresses 
more the nitrogenase activity than the nitrate reductase 
activity. When there is severe water stress the legumes do not 
fi x atmospheric nitrogen and use the nitrate from the soil.”
 “The amount of biologically fi xed nitrogen by legumes 
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varies a great deal depending on the Rhizobium strain, the 
cultivar of the host, and the environmental conditions.” 
Address: 1. INRA, 9 place Viala, 34060 Montpellier, France; 
2. ENSA, 08 B.P. 35, Abidjan 08, Ivory Coast.

1575. Patelski, J. 1985. Regulating effect of 
polyenylphoshatidylcholine on lipolytic enzyme activities of 
the arterial wall and serum. In: F. Paltauf and D. Lekim, eds. 
1985. Lecithin and Health Care: Proceedings of the Third 
International Symposium on Soya Lecithin. 285 p. See p. 
211-19. [18 ref]
• Summary: Summary: “Effects of soya polyunsaturated 
phosphatidylcholine-sodium deoxycholate solution in 
intravenous injections on interrelated lipolytic enzyme 
activities and lipid metabolite concentrations in serum 
and aorta, were investigated in human and experimental 
atherosclerosis, respectively.
 “It has been distinguished between two types of action, 
viz. stimulation and stabilization, in normalizing lipase 
metabolic activity [enzyme specifi c activity], triacylglycerol 
concentration in serum and controlling arterial lipase/
cholesterol esterase specifi c activities and enzyme specifi c 
and metabolic activities related to energy-dependent 
synthesis and hydrolysis of acylcholesterols.
 “The mode and mechanism of action of the drug(s) are 
considered with respect to different acyl-enzyme affi nities in 
reversible transacylations between the phosphatidylcholines 
and acylcholesterols to replace oleylcholesterol by 
linoleylcholesterol which may have an effect on the 
metabolism, accumulation and removal of these and other 
acylalcohols and alcohols.” Address: Dep. of General 
Chemistry, Medical Academy, Poznan, Poland.

1576. Rotenberg, Susan A. 1985. Novel inhibitors of 
soybean lipoxygenase-1. PhD thesis, Brown University. 148 
p. Page 2295 in volume 46/07-B of Dissertation Abstracts 
International. *
Address: Brown Univ.

1577. Yokotsuka, Tamotsu. 1985. Fermented protein foods 
in the Orient, with emphasis on shoyu and miso in Japan. In: 
B.J.B. Wood, ed. 1985. Microbiology of Fermented Foods. 
Vol. 1. Essex, England: Elsevier Science Publishing Co. xx + 
371 + 14 p. See p. 197-247. [146 ref]
• Summary: This book chapter is very similar to Yokotsuka 
(1982), “Industrial application of proteinous fermented 
foods.” However it contains some new, additional, and 
very interesting information, especially concerning history, 
on pages 198-209 as follows: Introductory defi nitions of 
enzymatic hydrolysis, Aspergillus molds, miso (whose per 
capita consumption in Japan is about half that of shoyu by 
weight), saké, mirin, amasaké. Table 1 shows “Per capita 
annual consumption of fermented foods prepared from 
Aspergillus moulds in Japan (1981).” Shoyu 10.1 litres. Miso 

4.9 kg, sake 12.3 litres, mirin 0.6 litres, shochu 2.2 litres, rice 
vinegar 0.25 litres, (vinegar) 2.5 litres. Note: Beer 39.5 litres. 
Whiskey and other foreign alcoholic beverages 3.7 litres. 
Japanese population 117.85 million on 1 Oct. 1981.
 Introduction (p. 197): There is a basic difference 
between the saccharifi cation process used in Western 
countries and that of East Asia. In the West, the amylolytic 
enzymes that break down / hydrolyze starches into sugars 
are derived from malt, whereas in East Asia Aspergillus and 
Rhizopus molds have long been used as the source of these 
enzymes.
 History: History of fermented proteinous foods in 
China: Chu (koji), chiang, shi or tou-shi [fermented black 
soybeans], chiang-yu (soysauce), shi-tche (the extracted juice 
of fermented black soybeans). History of shoyu and miso in 
Japan: Hishio, sho, soya or soy, miso or misho, tamari, miso-
damari, tare-miso and usudare, shoyu, miso of today.
 Shu [Qu; koji] was fi rst mentioned in the Shu-Ching 
[pinyin: Shujing] written 3,000 years ago during the Chou 
[Zhou] dynasty (1121-256 BC), which stated that chu is 
essential for making alcoholic beverages. Two different 
colors of chu were described: yellow and white. “The most 
popular one, which had a yellow colour indicating perhaps 
Aspergillus oryzae, was called yellow robe. The white one 
is presumed to be Rhizopus or Mucor and was called white 
robe.” Originally, chu was made in granular form and called 
san-chu. But by about AD 947-79 chu was developed in cake 
form called ping-chu.
 Page 205: The difference between tamari, miso-damari, 
tare-miso, and usudare was not always clear, however in 
early documents they generally refer to the liquid obtained 
during the fermentation of miso or sho [hishio]. “Literally, 
Tamari or Miso-damari, or Tare-miso” means the liquid 
separated from the top of miso. “or drained off from the 
bottom of the kegs in which the miso or sho was stored, or 
fi ltered into a bamboo cage which is put into miso or sho. 
But according to such books as the Honcho-bunsho (AD 
1487), Shijoryu-hochosho (AD 1489) and others (AD 1504, 
1537), Taremiso or Usudare seems to have been the name 
for the liquid drained off or press-fi ltered from the boiled 
mixture of miso or sho [hishio] and salt water.” But the 
word shoyu (written with the same characters as chiang-yu 
[jiangyou] in Chinese) did not appear in any of these books.
 Shoyu: The word “shoyu,” written with the same 
Chinese characters with which it is written today [these 
characters are pronounced chiang-yu / jiangyou, and mean 
“soy sauce”] in Chinese, fi rst appeared in the Ekirinbon 
Setsuyoshu (AD 1598). The word shoyu literally meant 
the liquid obtained from sho / hishio. However, to confuse 
matters, the liquid obtained from miso or tamari (soybean 
koji fermented in salt water) was also called “shoyu” in 
these early days. Moreover, in the book Yoshu-fushi (AD 
1686) shoyu was defi ned as shi-ju (shi-tche in Chinese), 
the liquid obtained from salted, fermented black soybeans. 
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In yet another book, shoyu was defi ned as wheat sho. All 
these descriptions suggest that the word “shoyu” had a broad 
meaning in the beginning, and only later acquired the more 
specifi c meaning it has today–the liquid obtained from the 
mash [moromi] in which a moulded mixture of soybeans 
and wheat or barley was fermented in water in the presence 
of salt water with a high salt concentration. This gradually 
became clearly differentiated from tamari or a shi-tche like 
product made almost entirely from soybeans [plus salt and 
water].
 During Japan’s Edo period (1603-1867), great progress 
was made in the technology of making shoyu, and the scale 
of its production was enlarged. Many books from this period 
describe the manufacture of shoyu: Ryori monogatari yorozu 
kikigaku (1643), Yoshufushi (1686), Honcho shokukan 
(1692), Wakan sansaizue (1715), Mankin sangyo bukuri 
(1731), Zoshu seiho (1716), Sake shoyu denjuki (1785), and 
Koeki Kokusanko (1844).
 The following is a summary of what these books 
say about how typical Japanese shoyu (koikuchi shoyu) 
was made at that time–about 300 years ago. As basic raw 
materials use 1 part soybeans and one part wheat kernels or 
dehulled barley. Gradually it was recognized that wheat gave 
better quality shoyu than barley. Soak the soybeans, then 
boil them. Roast the wheat kernels or barley, then crack into 
pieces. Mix the two main ingredients well, then place them 
between straw mats or in wooden trays where they will be 
naturally inoculated and, after 2-3 days, cultured with molds. 
The mold cultured materials were called koji, a word written 
with the same character as its Chinese counterpart, chu / 
qu. Judge the quality of the fi nished koji by its color: white, 
yellow or brown are good, while blue or black are bad. This 
suggests that Aspergillus oryzae or Aspergillus sojae were 
already recognized as the best molds for making shoyu. Set 
aside a small portion of good koji to use as a starter culture 
for making the next batch of koji.
 To make the moromi mash: Mix the koji made from 
a mixture of 1 part whole dry soybeans and 1 part wheat 
kernels with 2.2 parts of water and 1.1 parts of salt. Store 
this mash for about 70 days in summer or 100 days in winter. 
Summer was thought to be the best season for making koji 
and moromi. Amazake was sometimes added to the shoyu 
mash to add natural sweetness to the salty taste.
 The total population of Japan at that time was about 
30 million; of these about 1.2 million lived in Edo (today’s 
Tokyo) and these Edo dwellers consumed much more shoyu 
per person per year than is the case today. One typical 
wooden keg of shoyu at that time contained 14.4 liters [3.80 
gallons or 15.22 quarts] which was said to be enough to 
last one person one year (Chohoroku 1856, from Shoyu-
monogatari, p. 5, written by N. Matsumoto, published by 
Kikkoman Shoyu Co. Ltd., 1976).
 The two main centers of shoyu production in Japan were 
in Noda city and Choshi city, both of which were not far 

from Edo / Tokyo. Shoyu manufacture began in Noda and 
Choshi in 1561 and 1616, respectively. About 1.6 million 
kegs of shoyu were consumed in Edo, of which 1.5 million 
kegs were transported from the above two cities and the 0.1 
million from places in Japan southwest of Tokyo, mainly 
Kishu [Wakayama prefecture], Tatsuno [a city in Hyogo 
prefecture, where light-colored shoyu {usukuchi shoyu} was 
invented in 1666], and Shodo-shima [an island in Kagawa 
prefecture in the Inland Sea of Japan].
 Note: This is the earliest English-language document 
seen (Oct. 2021) that uses the word “amasaké” to refer to 
amazake. Address: Kikkoman Corp., Noda-shi, Chiba-ken, 
Japan.

1578. Shamli Solvex Limited. 1986. Display ad: Stack them 
up and they form a solid base for investment. Times of India 
(The) (Bombay). Feb. 27. p. 13.
• Summary: “Incorporated as a Pvt. Ltd. Co. in Jan. 1982, 
Shamli Solvex Ltd. is a profi t-making solvent extraction 
plant which started commercial production of Rice Bran Oil 
in Feb. 1985. The company’s product is used in soaps and 
toiletries by reputed companies like Hindustan Lever & Tata 
Oil Mills.
 “State of the art extraction equipment was manufactured 
to the design of M/s. Extractions Technik Hamburg.
 Shamli Solvex’s compact Carrousel Extractor 
incorporates the latest continuous process technology 
available in the country today.” Its operating costs are 20% 
below the current industry average.
 “Expansion plans: The company proposes to double its 
capacity and add a preparatory section for processing soya 
bean, today the most profi table oil seed.”
 The Deoiled Soya Cake, made with a Desolventizer-
Toaster Drier-Cooler, which contains low urease activity to 
ensure acceptability by the EEC market, will be exported.
 Issue opens March 12, 1986. An illustration shows a 
stack of coins. Address: 57, Hanuman Road, Shamli–247 
776, Dist. Muzaffar Nagar, Uttar Pradesh.

1579. Rocheman, Marc. 1986. Les aliments fermentés 
derivés du soja [Fermented foods derived from soya]. 
Biofutur No. 43. p. 34-42. Feb. [8 ref. Fre]
• Summary: Gives the composition and nutritive value of 
various soy products: tofu, fermented tofu (sufu), miso, 
natto, shoyu, and tempeh. Describes the possibilities for 
use of koji, as a source of proteases and peptidases, in the 
production of these fermented foods.

1580. Nagami, Yoichi; Tanaka, Teruo. 1986. Molecular 
cloning and nucleotide sequence of a DNA fragment from 
Bacillus natto that enhances production of extracellular 
proteases and levansucrase in Bacillus subtilis. J. of 
Bacteriology 166(1):20-28. April. [60 ref. Eng]
• Summary: “One of the most remarkable features of the 
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genus Bacillus is the secretion of various extracellular 
enzymes. Bacillus natto, used in Japan for preparation of 
a food for human consumption, is known to produce large 
amounts of extra-cellular enzymes such as alpha-amylase 
and proteases (50, 56). Especially, proteases are known to 
be secreted 15 to 20 times more from B. natto than from 
Bacillus subtilis (50).
 “Two major extracellular proteases have been 
characterized in Bacillus spp. One is an alkaline protease 
known as subtilisin, a serine protease sensitive to 
diisopropylfl uorophosphate with an alkaline pH optimum 
(28), and the other is a neutral protease, a metaloenzyme 
sensitive to EDTA with a neutral pH optimum (58). 
Recently, the structural genes of the two proteases from 
both B. subtilis and Bacillus amyloliquefaciens have been 
cloned and determined for their nucleotide sequences (40, 
51, 53, 55, 57).” Address: 1. Central Research Laboratories 
of Mitsubishi Chemical Industries, Kamoshida, Midoriku, 
Yokohama-shi, Kanagawa 227; 2. Mitsubishi Kasei Inst. of 
Life Sciences, Minamiooya, Machida-shi, Tokyo 194. Both: 
Japan.

1581. Product Name:  Boppo Hogg’s Vegetable Dairy 
Amashake [Plain, Ginger-Lemon, Almond, Carob, Pistachio, 
Blueberry].
Manufacturer’s Name:  Boppo Hogg’s Vegetable Dairy.
Manufacturer’s Address:  91 Lakeville St., Petaluma, CA 
94952.
Date of Introduction:  1986 May.
New Product–Documentation:  Talk with Steve Reed. 
1988. Feb. 1. Steve, of Brown Cow Yogurt, had decided to 
form his own company and produce amazake and hopefully 
an amazake yogurt. He talked with Robert Nissenbaum of 
Imagine Foods and with Richard Westman, who had made 
amazake on a small scale, to help produce it. At the Natural 
Foods Expo in Anaheim, March 1986, Westman introduced 
Reed to Gary Granas, who was having diffi culty with 
Cedarlane, his manufacturer, and dissolving his relationship 
with them. Reed agreed to manufacture his Amashake, which 
had an existing market, but also to make his own product, 
Amazake. Amashake was not as sweet as and thinner than 
Grainaissance amazake.
 Talk with Bob Schroeder, former partner of Gary 
Granas. 1988. Feb. 12. “Concerning Brown Cow, there was 
no contract that prevented Gary from making Amazake after 
the relationship was dissolved. The contract only prohibited 
Steve Reed from doing that. We have no plans to do it since 
it’s not a very profi table business in my opinion. Its a very 
diffi cult product to make, and people should be charging 
50% more than it now sells for. Hard to control the quality 
since there are so many crucial variables. Spoilage and losses 
from dumping are major problems. Reed was plagued with 
problems because he didn’t do it the way he was supposed 
to. The equipment Steve used was antiquated. He did not buy 

the equipment he had agreed to. I was only in business with 
Gary after the agreement with Cedarlane terminated but prior 
to the Brown Cow fi asco.”
 Talk with Gary Granas. 1988. Feb. 19. After his 
separation from Cedarlane, while at a Natural Food Expo in 
Anaheim, Granas meet Steve Reed of Brown Cow yogurt. 
Reed expressed interest in developing an amazake yogurt 
or custard type product and also a drink. Granas contacted 
an old friend, Bob Schroeder, and together they formed a 
corporation, Supershake, Inc. After lengthy negotiations with 
Reed, they signed a contract. The burden of production was 
on Brown Cow. Spoilage became a major problem. “I’m sure 
that both parties would agree on this point. While I was up at 
Brown Cow, personally involved in the manufacturing of the 
amazake drink, the sales were great, the stores and distributor 
(Ferraro’s Fine Juices) loved the product. After a few months 
we started manufacturing a second amazake drink that I 
developed for Steve and that Supershake Inc. was also 
receiving royalties on. But the product was not manufactured 
correctly while I was not there. I kept coming back down to 
Los Angeles, and only then did the product fail. I never had 
an signifi cant spoilage problems prior to this. Everything 
is made more diffi cult when you go to a larger scale, and 
everyone knows that koji is diffi cult to work with.” After the 
failure of this venture, Gary stopped his involvement with 
Amazake, except for a little R&D on an amazake ice cream 
and work on developing an recipe for making amazake using 
commercial enzymes. He is doing legal investigation work. 
He has had great diffi culty making the enzyme recipes given 
him by Miles Laboratories to work. They involve the use of 
two different pH chemicals. To raise the pH before adding 
the fi rst enzymes, you must add calcium sulfate. Then to 
lower the pH before adding the second enzyme you must add 
hydrochloric acid. “That’s the killer.” The fermentation time 
is approximately the same. This information may be in the 
Rice Dream patent. Granas hopes to get back in the amazake 
business. He’d like to do it with Steve Reed, if they can work 
together. He’s also working on Tetra Pak amazake.

1582. Product Name:  Fruit D’Lite (Fruit-Sweetened 
Sorbet/Mousse Liquid Soft Serve Mix) [Strawberry, 
Raspberry, Banana, Peach, Lemon].
Manufacturer’s Name:  Brightsong Foods.
Manufacturer’s Address:  100-A Poultry St. (P.O. Box 
2536), Petaluma, CA 94953.
Date of Introduction:  1986 May.
Ingredients:  White grape juice, water, Gunther Whipping 
Protein, stabilizer, fl avor.
Wt/Vol., Packaging, Price:  ½ gallon tubs.
How Stored:  Frozen.
New Product–Documentation:  Letter from Richard Rose. 
1987. Sept. 17. Talk with Richard Rose 1988 May 25. This is 
a dairy-based liquid soft-serve mix containing small amounts 
of Gunther Whipping Protein as the soy ingredient.
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1583. Davies, C.S.; Nielsen, N.C. 1986. Genetic analysis of 
a null-allele for lipoxygenase-2 in soybean. Crop Science 
26(3):460-63. May/June. [11 ref]
• Summary: “Soybean... seeds contain at least three isomeric 
forms of lipoxygenase. We have identifi ed a soybean line, 
PI 86.023, which is homozygous for a gene that confers 
the absence of the lipoxygenase-2 isozyme. Analysis of 
electrophoretic banding patterns of seed extracts from 
the F2 and F3 progeny of crosses between PI 86.023 and 
breeding lines containing null-alleles for lipoxygenase-1 
and -3 indicated that this gene was tightly linked to the Lx1 
locus and independent of the Lx3 locus. We propose that the 
dominant allele for this gene be called Lx2 and the recessive 
null be designated lx2. Seeds were identifi ed that lacked both 
lipoxygenase-2 and -3, but none was found that lacked both 
lipoxygenase-1 and -2. The lx-2 null-allele will be useful for 
investigating the effect of lipoxygenase-2 on the production 
of off-fl avors during processing of soybean products.” 
Address: 1-2. Post-doctoral associate, of Agronomy, Purdue 
Univ., West Lafayette, Indiana 47907.

1584. Chin, K.-D.H.; Koehler, P.E. 1986. Effect of salt 
concentration and incubation temperature on formation of 
histamine, phenethylamine, tryptamine and tyramine during 
miso fermentation. J. of Food Protection 49(6):423-27. June. 
[29 ref]
• Summary: Histamine, tryptamine, tyramine, and 
phenethylamine are biologically active (biogenic) amines 
which can have important psychoactive and vasoactive 
effects in humans. Tyramine, histamine and phenethylamine 
are pressor amines that cause changes in blood pressure. 
Tyramine and phenethylamine have also been implicated 
as causal agents in migraine headache. Biologically active 
amines have been found in many foods, especially fermented 
foods such as cheese, sauerkraut, wine and fermented 
meat. These biogenic amines are produced when specifi c 
amino acids undergo decarboxylation catalyzed by specifi c 
decarboxylase enzymes produced by microorganisms active 
during fermentation.
 Misos containing 5% and 10% salt (NaCl) were 
prepared and incubated at 25 and 35ºC. Higher amine levels 
were found in the low salt than in the higher salt miso. 
Incubation temperature within the range examined had little 
effect on amine formation in miso.
 Note: This is the earliest document seen (Oct. 2020) that 
mentions biogenic amines in connection with soy. Address: 
Dep. of Food Science, Univ. of Georgia, Athens, GA 30602.

1585. Economist (London). 1986. The Yong recipe. Food 
fl avors. Aug. 16. p. 58.
• Summary: Dr. Leslie Yong is a biochemist at the National 
University of Singapore. Having invented a speedier way 
to make soy sauce, he is trying to make fungi turn out food 

fl avors. He was able to cut the soy sauce fermentation time 
for 90 days to 9 days by altering the enzymes and yeasts, 
temperature and pH in the moromi. He has sold his technique 
to Chuen Cheong Industries, a soy sauce manufacturer in 
Singapore. Address: Biochemist, National Univ., Singapore.

1586. Johnstone, Bob. 1986. Japan turns soy sauce into 
biotechnology: Manufacturers of soy sauce are among 
Japan’s oldest, most established fi rms. But a long tradition 
has not made them slow to exploit the latest science and 
technology. New Scientist 111(1524):38-40. Sept. 4. [1 ref]
• Summary: With soy sauce (shoyu) sales sluggish is 
Japan, its manufacturers have been quick to use their 
traditional skills to diversify into new fi elds; they now make 
monoclonal antibodies and even contraceptives. The 120 
million inhabitants of Japan consume, on average, 10 liters/
year of shoyu.
 Although there are more than 2,500 makers of shoyu in 
Japan, most of them are small family businesses. Half of the 
country’s output comes from just 5 companies, of which the 
largest are Kikkoman Corp., which has 30% of the market, 
and Yamasa Shoyu, which has 10%.
 Kikkoman has a strong focus on research, employing 
350 researchers or about 10% of its total workforce; one-
third of these are involved in basic research. Whereas the 
Japanese food industry spends 0.5% of sales on R&D, 
Kikkoman spends 2%–or 4 times as much. Yamasa, which 
employs 70 researchers, gets 10% of its income from selling 
biochemicals for research. Until about 30 years ago, shoyu 
took a year or more to ferment and only 60% of the protein 
in the soybeans ended up in the fi nal product. Researchers 
using modern microbiology and protein chemistry have 
reduced the time to as little as 6 months and the conversion 
rate 90%.
 Major innovations have been year-round temperature 
control to reduce the time, continuous even cooking using 
a screw process, and breeding better strains of Aspergillus 
mold using “cell fusion”–a process (in the late 1970s) by 
which researchers “peel off the cell walls of the organism 
and then induce the naked ‘protoplasts’ to fuse.” During 
this research, Kikkoman scientists discovered an enzyme, 
pectorinase, useful in cell fusion. Kikkoman now sells 
this enzyme worldwide, and “claims to be the fi rst to have 
succeeded in producing a higher plant [a hybrid citrus tree] 
by cell fusion.” “Now companies are thinking of genetically 
engineering microorganisms to enhance yields.”
 Sidebar 1, titled “Mouldy origins of Japan’s favorite 
condiment,” notes that 800 years ago a Japanese monk 
named Kakushin, who studied Buddhism in China, 
brought shoyu back to Japan–where the humid climate 
encourages the growth of the molds to make koji and thus 
the fermentation process. Yamasa’s shoyu plant at Choshi, 
a seaside town at the tip of a part of Japan that juts out 
into the Pacifi c Ocean east of Tokyo, is especially good for 
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fermentation. Off its coast the warm Kuroshio current from 
the south meets cold currents coming down from the north, 
“creating a moist atmosphere all year round.” Kikkoman and 
Yamasa each grow their own Aspergillus oryzae molds for 
making koji, and the differences between them are apparent 
under a microscope. Kikkoman’s spores appear short and 
fat, while Yamasa’s are long and lean. “Originally shoyu was 
made from soya beans alone. Later wheat was added to make 
the seasoning sweetener”–when the wheat starch is converted 
to sugar. A description of the 8-month fermentation process 
follows. The resulting shoyu contains about 3% ethanol; in 
Great Britain it is classifi ed as a type of alcohol and taxed 
accordingly!
 Sidebar 2, titled “Bioreactors cannot yet fool the human 
palate,” begins with a Chinese proverb: “It takes a long 
time to make something taste good.” Kikkoman began 
experiments with biorectors in 1981. In 1984 it succeeded 
in running one for 80 days. Along with 40 other companies, 
Kikkoman is participating in the bioreactor project, founded 
2 years ago by the Ministry of Agriculture. Kikkoman built a 
bioreactor that could make shoyu in just 2 weeks. Its design 
and function are described. Yet the end product was not as 
tasty as regular shoyu that is fermented slowly. However 
work on this new process continues; it lends itself well to 
simpler applications, such as making alcohol or sugar.
 A long section tells the remarkable story of how 
Yamasa, Japan’s second largest of shoyu, became involved 
in biotechnology. “It began in 1953, when Akira Kuninaka 
joined the company.” He isolated inosinic acid, the main 
fl avor compound in dried bonito fl akes (katsuobushi), which 
are one of the three main sources of fl avor in Japanese 
cooking (along with dried shiitake mushrooms and kombu). 
He then discovered that a tiny quantity of inosinic acid 
multiplies the fl avor intensity of monosodium glutamate 
(MSG) by a factor of fi ve or more. Today Yamasa is a major 
supplier, worldwide, of nucleotides, enzymes, reagents for 
the synthesis of DNA, and monoclonal antibodies. Kuninaka 
believes that Yamasa’s success in the fi eld of pharmaceuticals 
derives directly from the company’s long experience of 
making shoyu with Aspergillus molds. “As his old professor 
at Tokyo University used to tell him, ‘Microorganisms will 
produce anything for you–if you know how to ask them.”
 Photos show: (1) A Japanese woman working behind 
a line bottling Yamasa Shoyu in 1-liter plastic bottles. (2) 
Moromi being pressed with hydraulic presses. (3) A circular 
bottling line. (4) A scientist in a laboratory.

1587. Gist-brocades nv. 1986. We bring light to your need for 
starch processing enzymes (Ad). Starch/Staerke 38(9):Inside 
back cover. Sept.
• Summary: Gist-brocades is headquartered in the 
Netherlands. Its slogan: “Biotechnology contributing to food, 
health and the environment.” The company’s U.S. offi ce is: 
Gist-brocades USA, Inc., 5550 77 Center Drive, P.O. Box 

241068, Charlotte, North Carolina 28224. Phone: 704-527-
9000. Address: Industrial Enzymes Div., P.O. Box 1, 2600 
MA, Delft, Holland. Phone: (015) 799111.

1588. Leufstedt, Goran. 1986. Continuous process for low 
beany taste soybean products. In: F.G. Winarno, ed. 1986. 
International Soyfoods Symposium. xiv + 403 p. See p. 79-
93. Held 16-18 Sept. 1986 in Jogyakarta, Indonesia. [2 ref]
• Summary: Contents: Abstract. Introduction. Continuous 
process systems. Continuous soyfood processes. Soy 
extraction line: Soybean grinding, deactivation of 
lipoxygenase enzymes, fi ber separation, trypsin inhibitor 
deactivation, deaeration/deodorization. Aseptic soy 
beverages. Ultrafi ltration of soy extract. Soy-yogurt. Frozen 
desserts. Tofu. Prepared foods–forming, frying. Residue–
okara. Conclusion.
 In the dairy industry ultrafi ltration (UF) of cow’s milk 
has long been used for continuous concentration of protein. 
UF is also common in the cheese industry for continuous 
production of soft cheese. “As far as I know, no UF plant 
in commercial operation has been reported on soy, but two 
applications are described in the literature: Concentration of 
the protein and diafi ltration, i.e. washing out anti-nutritional 
compounds.” Address: Alfa-Laval South East Asia Pte. Ltd., 
11-Joo Koon Circle, Singapore 2262.

1589. Novo Industrie GmbH. 1986. Experts in the fi eld. 
Novo: Worldwide leader in industrial enzymology (Ad). 
Starch/Staerke 38(9):Facing title page. Sept.
• Summary: Novo, headquartered in Denmark, commits 10% 
of its yearly turnover to R&D. Address: Kantstrasse 2, 6500 
Mainz 1, Germany; Novo Industri A/S–Enzymes Div., DK-
2880 Bagsvaerd, Denmark. Phone: Germ: (0631) 386333; 
Denm: +45 2 98 2333.

1590. Sutardi, -; Buckle, K.A. 1986. The characteristics of 
soybean phytase. J. of Food Biochemistry 10(3):197-216. 
Sept. [34 ref]
• Summary: Soybean phytase showed an optimum pH of 4.8 
and optimum temperature of 60ºC. Address: Dep. of Food 
Science & Technology, The Univ. of New South Wales, P.O. 
Box 1, Kensington, NSW 2033, Australia.

1591. Benedickt, G. 1986. Verwendung von 
Sojaerzeugnissen zur Herstellung von Backwaren [Use 
of soy products in the production of baked goods]. 
Schriftenreihe aus de Fachgebiet Getreidetechnologie No. 8. 
p. 115-25. Sojaprodukte: Herstellung und Verwendung. [21 
ref. Ger]
• Summary: Contents: Introduction. Reasons for using 
soy products: Technical purposes (effect of soy products 
on baking), nutritional purposes. Summary. Tables (the 
source for all is Ireks-Arkady): 1. Composition of full-fat 
toasted soybean meal (Sojaschrot). 2. Composition of full-
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fat, enzyme-active soy fl our (Sojamehl). 3. Composition 
of defatted, enzyme-active soy fl our. 4. Composition of 
toasted soy hulls (getoasteten Sojaschalen, also called 
Sojaspeisekleie) (Crude fi ber is 45.2% of total solids TS); 
Bulk–by Thomas enzyme method 71.9% of TS; Bulk–by 
neutral detergent fi ber (NDF) method 71.6%.
 Note: This is the earliest German-language document 
seen that mentions soy bran, which it calls Sojaschalen (soy 
+ hulls or husks) or Sojaspeisekeie (soya + edible + bran) 
(one of two documents). Address: Ireks-Arkady GmbH, 
Kulmbach, West Germany.

1592. Tsuchiya, Kanji. 1986. Re: Soymilk and new soymilk 
plants in China. The soymilk market in Japan. Letter to 
William Shurtleff at Soyfoods Center, Dec. 25.–in reply to 
inquiry. 6 p. Typed, with signature.
• Summary: All soymilk plants in China are run by 
provincial governments. Private companies are not allowed 
to start them. All soymilk made in China is for domestic 
consumption; none is exported. During the past three years, 
14 soymilk plants have been constructed in China under the 
leadership of Seikensha, with cooperation from Marusan. 
Seikensha built the plants and Marusan taught the Chinese 
how to use them to make quality soymilk. Mr. Tsuchiya 
supervised all aspects. There are no additional orders at 
present, probably because of the high yen exchange rate, but 
perhaps because (according to rumors) the Chinese are trying 
to develop their own soymilk plants.
 In terms of the management of Chinese soymilk plants, 
one person is in charge of construction, one is in charge of 
running the plant, and then there is always a third person 
from the Communist party. It is diffi cult to know who is 
really responsible, and there is frequent personnel turnover. 
The Chinese use a lot more sugar in their soymilk than 
Japanese (often twice as much) and they prefer not to add oil. 
The soybean solids content is about 6%. Pure/plain soymilk, 
with nothing added, has a good reputation in China.
 I am enclosing the names and addresses of the 13 
Chinese soymilk plants that I supervised. They started 
operation from Aug. 1984 to Aug. 1986. Nine have a 
capacity of 350 liters/hour, and four have a capacity of 
2,000 liters/hour in Beijing, Qingdao (Shandong), Liuzhou 
(Guangxi), and Jamusi (Heilongjiang). In Feb. 1986 Hong 
Kong Soya Bean Products Co. Ltd., makers of Vitasoy, 
bought a dehulling machine, lipoxidase inactivator, and 
micro-pulverizer from Seikensha. Capacity: 2 tons/hour.
 Soymilk production in Japan peaked in 1983, then 
dropped sharply. Production in tonnes was 17,280 in 1981, 
68,245 in 1982, 116,724 in 1983, 84,013 in 1984, 55,356 
in 1985, and 44,400 in 1986 (est.). Thus the 1986 level is 
only 38% of the 1983 peak. As I see it, the main reasons for 
this drop are: 1. The image of poor fl avor (Japanese did not 
traditionally drink soymilk), or actual poor fl avor. 2. The 
three major manufacturers (Kibun, Marusan, Mitsubishi) 

all position soymilk as a health food or specialty food for 
the old and sick, keeping it away from mass market soft 
drinks. 3. Soymilk is a sideline for each of the three major 
manufacturers. Kibun focuses on seafood products, Marusan 
on miso, and Mitsubishi Kasei on chemical products. 4. 
Product managers have taken a short-run profi t-oriented 
approach, rather than building for the future. Address: 
Kamiogi 3-1-1, Suginami-ku, Tokyo 167, Japan. Phone: 03-
312-0775.

1593. Fujii, Hisao. 1986. Nattô no nenshitsu-butsu, nioi, 
fureebaa to bisei-butsu [Microbial formation of mucilaginous 
compounds, odor, fl avor, and microorganisms in natto]. 
In: Kô Aida, et al. eds. 1986. Proceedings of the Asian 
Symposium on Non-Salted Soybean Fermentation. Japan: 
Takeshima Shigeru. 319 p. See p. 219-33. Held July 1985 at 
Tsukuba, Japan. English-language summary in Symposium 
Abstracts, p. 70. [35 ref. Jap; Eng]
• Summary: This important article is written about equally in 
both Japanese and English.
 Tables and fi gures in English include: Properties of 
Bacillus natto Sawamura. Mucilage produced from various 
beans. Mucilage produced from parts of soybean. Separation 
of natto mucilage. Analysis of natto mucilage. Effect of 
nitrogen on the growth and mucilage formation by B. natto. 
Effect of amino acid on growth and stringy slimy production. 
Effect of nitrogen source on slime composition. Amino acid 
composition per 100 gm edible portion of pulses. Hydrolytic 
products of polyamine derivatives of gamma and alpha 
linked peptides. Possible scheme for origin of PGA by 
enzymes found in B. subtilis. Effect of optical isomers of 
glutamine and glutamic acid on transamidase obtained from 
B. natto. Phage host range against the parental and cured 
strains, and representative transformants. Levan synthesis by 
levansucrase of Aerobacter levanicum.
 Effect of medium composition of viscosity of 
mucilage. Viscosity of polyglutamate and levan. Soybean 
carbohydrates. Effect of sucrose on mucilage stability. 
Detection of phage from natto products. Inhibition of 
natto mucilage formation by added phage. PGA-digesting 
activity of phage lysate. Change of nitrogen compounds 
during fermentation. Liberation percentage of amino acids 
in raw and steamed soybeans, and products fermented 8 or 
16 hours. Distribution of Tetramethylpyrazine (TMP) in 
Japanese fermented foodstuffs (miso is highest).
 Note: This is the earliest document seen (Oct. 2020) 
that mentions “polyamine” in a nutritional sense and in 
connection with soy. Address: Fukuoka Joshi Daigaku.

1594. Shiroza, Teruaki; Yamane, Kunio. 1986. Kôsokin 
no amiraaze oyobi puroteaaze [Extracellular -amylase 
and proteases of Bacillus subtilis]. In: Kô Aida, et al. eds. 
1986. Proceedings of the Asian Symposium on Non-Salted 
Soybean Fermentation. Japan: Takeshima Shigeru. 319 p. 
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See p. 234-43. Held July 1985 at Tsukuba, Japan. English-
language summary in Symposium Abstracts, p. 71. [15 ref. 
Jap]
• Summary: Bacillus subtilis, one of the strains used to 
make natto, produces many kinds of extracellular enzymes. 
Address: Tsukuba Daigaku, Seibutsugaku-kei (Inst. of 
Biological Sciences, Univ. of Tsukuba, Sakura, Ibaraki-ken 
305, Japan).

1595. Takao, Shoichi. 1986. Nattô kenkyû no rekishi-teki 
kôsatsu [An historical overview of natto research]. In: Kô 
Aida, et al. eds. 1986. Proceedings of the Asian Symposium 
on Non-Salted Soybean Fermentation. Japan: Takeshima 
Shigeru. 319 p. See p. 61-69. Held July 1985 at Tsukuba, 
Japan. English-language summary in Symposium Abstracts. 
p. 52. [Jap; Eng]
• Summary: “Natto in Japan generally means Itohiki-
Natto, which is a unique product in this country. A very 
small amount of Shio-Natto derived from China is also 
manufactured in some limited localities.
 “The fi rst description of Natto bacterium was by Dr. 
Kikuji Yabe in 1894, who isolated three Micrococci and one 
Bacillus from Natto, but was unable to determine that those 
isolates were responsible for Natto fermentation. In 1905, Dr. 
Shin Sawamura fi rst isolated a bacterium that could produce 
good Natto by its single inoculation, and named the isolate 
Bacillus natto Sawamura, a novum species. This was the 
discovery of Natto Bacillus.
 “Subsequently, Prof. S. Muramatsu of Morioka 
Agricultural Academy, and Prof. Jun Hanzawa of Hokkaido 
University did research and extension / education on natto 
manufacture with pure starter cultures of Natto Bacillus, 
and it was Prof. Hanzawa’s great contribution that the natto 
technology which is widely used in the nation today was 
fi rmly established and disseminated.
 “The traditional manufacture of Natto, namely wrapping 
of cooked soy in rice straw to ferment the beans, depended 
on natural inoculum from straw, but that process had 
problems with sanitation and did not guarantee a consistent 
quality of products. Prof. Hanzawa introduced not only good 
starter cultures, but also a new method, to use a container 
in place of straw. He organized in 1919 an association of 
natto container improvement, started to publish a journal 
‘Natto’ and was greatly committed to the education of 
Natto manufacturers. Mr. Jirô Miura, The First President 
of National Natto Manufacturer’s Association (presently 
National Federation of Natto Manufacturers’ Cooperatives) 
established in 1940, was among those who were directly 
guided by Prof. Hanzawa.
 “The new technology rapidly disseminated in the nation 
and even in the Japanese communities on the Chinese 
mainland and Latin America. This fact refl ects the excellence 
of the new technology developed under the guidance of Prof. 
Hanzawa.

 “In microbiological research on Natto Bacillus, a great 
number of reports were published on taxonomy, nutrient 
requirements, formation of mucous materials, enzymes, 
antibiotic activities and phage infection. Bacillus natto 
named by Dr. Sawamura was included in Bacillus subtilis in 
Bergey’s Manual of Determinative Bacteriology 6th Edition 
(1948), and has not been recognized as an independent 
species since then. However, Natto Bacillus has many 
different properties from Bacillus subtilis, and still maintains 
its naming at present, especially in the Natto manufacture.”
 Contains numerous photos, including: 1920 post card 
from the Society for the Improvement of the Natto Container. 
Ad for the fi rst pure-culture natto bacteria cultured by Dr. 
Hanzawa. Dr. Jun Hanzawa. Address: Hokkaido Univ., 
Nôgaku-bu.

1596. Yasuda, Masaaki. 1986. Preparation of tofuyo 
(fermented tofu) using Monascus fungus. In: Kô Aida, et al. 
eds. 1986. Proceedings of the Asian Symposium on Non-
Salted Soybean Fermentation. Japan: Takeshima Shigeru. 
319 p. See p. 312. Poster session. Held July 1985 at Tsukuba, 
Japan. [Eng]
• Summary: Tofuyo is a delectable creamy soft fermented 
tofu product made in Okinawa. “Tofuyo is a cheese-
type product from tofu (soybean curd) by the action of 
microorganisms in Okinawa, Japan. It is a creamy cheese 
type product which has a mild fl avor, suitable elasticity, fi ne 
texture and good for tastes. The product using Monascus 
fungus is unique and highly esteemed for the table. As the 
method of making Tofuyo has been a secret, there is little 
knowledge on the preparation of the product. Here the author 
reports about the preparation of a Tofuyo using Monascus 
fungus.
 “Methods: Three steps are involved in making Tofuyo: 
making koji, preparing tofu and dehydrated tofu, and 
ripening. Tofuyo was prepared as follows; dehydrated tofu 
was soaked into a soak containing Beni koji prepared by 
growing Monascus on steamed rice, a small amount of salt 
and awamori (distilled liquor) and then, it was matured at 
25-35ºC for 4.5 months.
 “Results: Optimum incubation period of the Beni koji 
making was from 150 to 160 hr after inoculation of the 
seed. The highest production of enzymes (protease, alpha, 
and glucoamylases) activities and pigment of the koji was 
obtained by employing autoclaved non-glutinous rice. alpha-
amylase and glucoamylase of the koji were alcohol tolerant, 
but protease was not. The best conditions of tofu making for 
Tofuyo were as follows; the fi nal concentration of calcium 
sulfate: 20mM, fi nal pressure: 38 gm per cubic centimeter. 
The curd was characterized as follows; hardness: 10-11 x 
10,000 dyne per square centimeter, moisture: about 76%, and 
texture: suitable elasticity and fi ne texture. Tofuyo prepared 
with the dehydrated curd by enforced drying, e.g., by warm 
wind, in oven or under vacuum, was not good for taste. The 
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best quality of Tofuyo was obtained with the curd (hardness: 
2O-3O x 10,000 dyne per square centimeter) which was 
gradually dehydrated at room temperature, and a hardness of 
the product was 14-18 x 10,000 dyne per square centimeter.
 “Ripening changes in a Tofuyo were also investigated. 
Crude protein content of the product decreased with ripening 
period, while that of the soak increased. Decrease of some 
protein bands of the product was confi rmed by the method 
of disc-gel electrophoresis. Hardness of the product was 
decreased. Protease activity decreased and the activity 
depended on the presence of ethyl alcohol concentration of 
awamori (from 20 to 25%), but alpha or glucoamylase had 
high activities from early to late in maturing. Reducing sugar 
(as glucose) of the product increased during ripening period. 
Chemical compositions of Tofuyo using Monascus fungus 
is as follows; 59.99% of moisture, 31.80% of crude protein, 
25.58% of crude fat, 8.50% of crude ash, and 34.12% 
of nitrogen free extract on a dry basis except moisture.” 
Address: Dep. of Agricultural Chemistry, Univ. of the 
Ryukyus, Nishihara-cho, Okinawa 903-01, Japan.

1597. Fujiwara, S.; Inoue, K.; Hirota, T.; Kawanishi, G. 
1986. [Studies on hydrolysis of soybean phytate by phytase 
from Rhizopus sp. EF-78]. Reports of Research Laboratory, 
Snow Brand Milk Products Co. No. 83. p. 31-41. [25 ref. Jap; 
eng]*
• Summary: Optimal conditions for the operation of 
phytase, isolated from Rhizopus species, on phytate from 
soybeans were determined. The improvement in digestibility 
of soymilk exposed to this phytase was also quantifi ed. 
Address: Technical Research Inst., Snow Brank Milk 
Products Co. Ltd., 1-1-2 Minami-dai, Kawagoe, Saitama 
350, Japan.

1598. Product Name:  Mira-Foam (Modifi ed Soy Protein, 
Originally Named Soy Albumen) [100, 100K, 120V, 130H, 
200].
Manufacturer’s Name:  Gunther Products Div., A.E. Staley 
Manufacturing Co.
Manufacturer’s Address:  2200 E. Eldorado St., Decatur, 
IL 62525.
Date of Introduction:  1986.
Ingredients:  100: Modifi ed soy protein; 120V: Modifi ed 
soy protein, sodium hexametaphosphate, gelatin, sodium 
aluminum sulfate, citric acid.
Wt/Vol., Packaging, Price:  50 or 100 lb pack.
New Product–Documentation:  Gunther Products 
Catalog. 1988. “These are Gunther’s original enzymatically 
modifi ed soy proteins, having essentially the same aerating 
characteristics as egg albumen, but with better fat tolerance 
and without the problem of ‘egg beatdown.’ Mira-Foam soy 
albumens are light-colored, free fl owing powders, highly 
dispersible in hot or cold water, and functional across a 
wide pH range. Mira-Foam 100 (originally called ‘Soy 

Albumen’) is the basic whipping agent for confections. 100K 
(originally KSA 100) is a Kosher whipping agent. 120V 
(originally G400V) is a whipping agent plus stabilizers. 
130H (originally G400H) is a whipping agent plus stabilizers 
(specifi cally designed for horizontal batch mixers). 200 
(originally SX100) is a new confectionery whipping agent.”
 Talk with Janice West. 1989. Sept. 7. This is Gunther’s 
second most popular line. This enzyme modifi ed product 
is basically an egg replacer used in whipping applications. 
Its key attribute is that it requires a fat-free or low-fat 
system. Fat knocks the whip down. Main applications are in 
candy, nougats, angel food cakes. Sales are booming. The 
company is 30 days behind in its orders. Two factors seem 
to be driving demand: The current high price of eggs and 
consumer concerns with cholesterol.

1599. Gupta, M.P.; Gupta, R.P.; Gupta, R.R. 1986. Food 
processing in oxygen-free environment [Soymilk]. PCT 
International Patent Application WO 86/05659. *
• Summary: Legumes are disintegrated and heated under 
vacuum in an oxygen free environment to inactivate 
lipoxygenase. The resulting soymilk is claimed to be bland 
and free from off-fl avors or beany fl avors. It also has no 
throat catching sensation or chalky mouthfeel. Address: Raj 
Gupta, ProSoya Foods International Inc., 801-275 Slater 
Ave., Ottawa, ONT, K1P 5H9, Canada. Phone: OF 613-237-
5814. HM 613-741-2558.

1600. H-Kittikun, Aran; Tani, Y. 1986. Preliminary study on 
microbial production of lipase using soybean residue from 
tofu making process. Ann. Rep ICBiotech 9:275-76. *
Address: Prince of Songkla Univ., Dep. of Industrial 
Biotechnology.

1601. Ichishima, E.; Takada, Y.; Taira, K.; Takeuchi, M. 
1986. Specifi cities of extracellular and ribosimal serine 
proteinases from Bacillus natto, a food microorganism. 
Biochemica & Biophysica Acta 869:178-84. *

1602. Lagodyuk, P.Z.; Ratych, I.B.; Kiriliv, Ya I.; Strazhnik, 
Z. Ya. 1986. [Effect of nutrition on the activity of proteolytic 
enzymes in the mucous membrane of the digestive tract of 
hens]. In: Membrannor pischevarenie i vsasyvanie. Tezisy 
dokladov 3 go Vsesoyuznogo simposiuma, Jurmala, Latvian 
SSR. Riga, Latvian SSR: Zinatne. See p. 81-83. [Rus; eng]*
Address: Ukrainskii NII Fiziologii i Biokhimii 
sel’skokozyaistvennykh.

1603. Ogura, M.; Okudaira, T.; Honma, E. 1986. [Studies 
on the use of enzyme preparations for making miso. VII. 
Changes of pyroglutamic acid contents in yellow-red salty 
miso made at various temperatures]. Kagawa Prefectural 
Fermentation and Food Experiment Station, Annual Report 
No. 79. p. 10-14. [1 ref. Jap]*



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   506

© Copyright Soyinfo Center 2021

Address: Kagawa Prefectural Fermentation and Food 
Experiment Station, Kagawa, Japan.

1604. Sung, S.K.; Lee, C.M.; Young, J.D.; Chen, C.N. 1986. 
High levels of tyramine in some Chinese foodstuffs. Human 
Psychopharmacology 1(2):103-07. [17 ref]*
• Summary: Tyramine was assayed by high pressure liquid 
chromatography (HPLC) in 9 common Chinese foods 
including soy sauce, fermented soybean, fermented bean 
curd, red fermented bean curd, chili soybean paste, soybean 
paste, and preserved vegetables. Contents were highest in 
fermented soybean and fermented bean curd. Results are 
discussed in terms of hypertensive risk for patients taking 
monoamine oxidase inhibitors.
 Note: Webster’s Dictionary defi nes tyramine (derived 
from tyrosine + amine) as “a phenolic amine C8H11NO that 
has a sympathomimetic action and is derived from tyrosine.” 
It defi nes sympathomimetic as “simulating sympathetic 
nervous action in physiological effect.” Address: Dep. of 
Psychiatry, Chinese Univ. of Hong Kong, Shatin, N.T., Hong 
Kong.

1605. Andre, Jon Christopher. 1986. I. Determination 
of the stereochemistry of lipoxygenase products. II. 
Characterization of peroxidase activity of soybean 
lipoxygenase-1. MSc thesis, University of Toledo, Toledo, 
Ohio. 116 p. Page 4853 in volume 47/12-B of Dissertation 
Abstracts International. *
Address: Univ. of Toledo, Ohio.

1606. Chiao, J.S. 1986. Modernization of traditional Chinese 
fermented foods and beverages. Mycologia Memoir No. 11. 
p. 37-53. Chap. 3. (C.W. Hesseltine and Hwa L. Wang, eds. 
Indigenous Fermented Food of Non-Western Origin. Berlin 
& Stuttgart: J. Cramer). [22 ref]
• Summary: Published in 1981 in Advances in Biotechnology 
2:511-16. Contents: Introduction. Varieties of traditional 
Chinese fermented foods and beverages: Soy products 
include: Soy sauce (4-6 month fermentation), soy sauce by 
Gun-tou method (no wheat is used, 1 year fermentation, new 
batch concentrated for 1-2 months under the sun), soy paste, 
sufu, red sufu (with qu = chu = Chinese-style koji added), 
tou-si (made from black soybeans and salt, fermented with 
Aspergillus oryzae for 10-12 days). There are also many 
white spirit fermentations. “Wine was made in China as far 
back as 4,000 years, and white spirits made their appearance 
in the 13th century. Li-shi-zheng of the Ming Dynasty gave a 
description of the distillation process in detail in his famous 
Ben-Chao-Gong-Mu. Nowadays the alcohol content ranges 
from 40-65%.
 In 1970 the San-jia Starch Factory in I-Chang, Hupeh, 
used liquid proteinase for a new soy sauce process using the 
waste water from starch processing, thus simplifying the 
ordinary soy sauce process. But this product was inferior in 

color, taste, and fl avor to regular soy sauce made by a solid 
substrate fermentation. In 1976 and 1979 the Experimental 
Plant of the Shanghai Grain and Oil Industry Co., by 
selecting mutant strains of Aspergillus oryzae having high 
proteinase potency, was able to get an improved soy sauce 
(though still not as fl avorful as regular soy sauce) using the 
liquid proteinase process. A fl owchart of this soy sauce is 
shown. Address: Dep. of Microbiology, Shanghai Inst. of 
Plant Physiology, Academia Sinica, Shanghai, China.

1607. Frost, G.M. 1986. Commercial production of enzymes. 
Developments in Food Proteins 4:57-134. Chap. 3. (B.J.F. 
Hudson, ed. London and Englewood, New Jersey: Applied 
Science Publishers). [197* ref]
• Summary: The production of isolated enzymes on an 
industrial scale began less than 100 years ago. However 
the action of enzymes (fermentation) for changing and 
preserving foods has been exploited for thousands of 
years. Many traditional fermentations involve digestion 
by extracellular enzymes prior to fermentation by whole 
organisms. Enzymes are sold mainly to the food, beverage, 
and detergent industries. The present world market is 
valued at approximately £200 million. Most applications 
now involve hydrolytic enzymes, but future growth of 
other types seems probable. Most commercial enzymes are 
made by submerged cultivation of highly developed strains 
of microorganisms using specially optimized processes. 
Industrial enzymes, though rarely highly purifi ed, are 
manufactured to exacting microbiological specifi cations. 
Enzymes for diagnostic and pharmaceutical use require more 
sophisticated purifi cation methods.
 The fi rst artifi cial use of an enzyme was probably 
the addition of calf stomach extract to milk to cause 
coagulation when making cheese. In the West, the main use 
of fermentation is in making alcoholic beverages–wine, 
beer, etc. In East Asia, traditional fermentations are more 
concerned with improving the nutritional value, fl avor, and 
texture of various foods–such as tempeh.
 During the past century Asian and Western applications 
have been merged. For example, in 1894 Takamine in Japan 
used Aspergillus oryzae, the main organism in the soy sauce 
fermentation, to make Takadiastase, “an amylolytic enzyme 
which was fi rst used for human consumption as a digestive 
aid.” Takamine also established a business in the USA and 
new applications for his enzymes were found. His company 
still exists (though under a different name) and is still 
marketing essentially the same enzyme preparations.
 Includes a long section on “Enzymes used in food.” 
Address: John & E. Sturge Ltd., Selby, North Yorkshire, UK.

1608. Hartwig, Edgar E.; Edwards, Calton J., Jr. 1986. 
Evaluation of soybean germplasm: Maturity groups V 
through X. Stoneville, Mississippi. 158 p. No index. 28 cm.
• Summary: Contents: Evaluation: Defi nition of terms and 
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abbreviations. Maturity Groups: V, VI, VII, VIII, IX, X. 
The information in this bulletin appears to be printed from 
a computerized database. The following information is 
given for each variety within each Maturity Group: Line No. 
(sequential numbering from 1 to n). Accession number (or 
variety name). Origin (e.g. Dortch Seed Co., ARS [USDA’s 
Agricultural Research Service] & Mississippi, Virginia, 
China). Year introduced (e.g. 1952). Native name (e.g. 
Dunfi eld X Arksoy, Farmer’s selection, Anwei, Okuro Maru 
Daizu). Color: Flower, pubescence, pod wall, seed coat, 
hilum. Seed weight (weight of 100 seeds in grams). Growth 
type (determinate or indeterminate). Percent (protein and oil; 
expressed on a dry matter basis).
 Color abbreviations: Flower color: P = purple; Lp 
= dilute purple or purple throat; W = white. Pubescence 
color: T = tawny; Lt = light tawny; G = gray. Pod color: 
Bl = black; Br = brown; Tn = tan. Seed coat color: Y = 
yellow; Gn = green; Bl = black; Br = brown; G = gray; Ib = 
imperfect black; Bf = buff; Bc = brown with concentric black 
markings. Hilum color: same symbols as for seed coat.
 “Evaluation for special qualities: The germplasm 
collection is routinely evaluated to identify genotypes having 
special qualities...” These are indicated by a superscript 
number after the Accession No., or on p. 2-4 (when relatively 
few varieties are identifi ed as having the special quality). 
Twenty special qualities are listed: 1. Resistance to bacterial 
pustule Xanthomonas phaseoli (E.F. Sm.) Dows. var. sojensis 
(Hedges) Starr & Burkh: CNS. 2. Resistance to race 1 of 
Phytophthora megasperma Drechs. f. sp. 3. Resistance to 
root-knot nematodes. 4. Resistance to soybean cyst nematode 
Heterodera glycines Ichinohe. 5. Resistance to soybean 
mosaic virus. 6. Resistance to soybean rust Phakopsora 
pachyrhizi Syd. 7. Resistance to downy mildew Peronospora 
manshurica (Naum.) Syd. ex Gaum. 8. Resistance to foliar-
feeding insects. 9. Tolerance to high salt levels in the soil. 
10. Low lipoxygenase 1. 11. Resistance to mung bean yellow 
mosaic. 12. Resistance to soybean scab Sphaceloma glycines 
Kurata and Kuribayashi. 13. Glabrous character. 14. Wavy 
leaf. 15. Green cotyledon. 16. Concentric black over brown 
seed coats. 17. Saddle patterns on seed coat. 18. Brachytic 
stem type. 19. Delayed fl owering under short-day conditions. 
20. Sensitivity to the herbicide Basagran.
 The following named varieties were tested: Group V (p. 
5): Dorman, Dortchsoy 67, Harrel, Hill, Hollybrook, Luthy, 
Nansemond, Peking, S-100, Virginia.
 Group VI (p. 83): Arksoy, Amredo, Delsoy, Easy Cook 
[Easycook], Haberlandt, Hahto, Hayseed, Laredo, Lee, 
Mamredo, Magnolia, Ogden, Old Dominion, Pine Dell 
Perfection, Ralsoy, Rokusun, Rose Non-pop.
 Group VII (p. 109): Charlee, Clemson, CNS, Creole, 
Dortchsoy 31, Gatan, Georgian, Jackson, Mammoth Yellow, 
Missoy, Monetta, Palmetto, Pocahontas, Pluto, Roanoke, 
Tanner, Tarheel Black, Tennessee Non-pop, Tokyo, Volstate, 
Woods Yellow.

 Group VIII (p. 127): Acadian, Arisoy, Avoyelles, 
Barchet, Biloxi, Cherokee, Delsta, Improved Pelican, J.E.W. 
45, Louisiana Green, Majos (from Coker’s), Mamloxi, 
Mamotan, Nanda, Nela, Otootan, Seminole, White Biloxi, 
Yelnanda (Coker’s), Yelredo (Coker’s).
 Group IX (p. 143): None. Group X (p. 151): None. 
Address: P.O. Box 196, Stoneville, Mississippi 38776.

1609. Pierson, M.D.; Reddy, N.R.; Odunfa, S.A. 1986. 
Other legume-based fermented foods. In: N.R. Reddy, M.D. 
Pierson, and D.K. Salunkhe, eds. 1986. Legume-Based 
Fermented Foods. Boca Raton, FL: CRC Press. [viii] + 254 
p. See p. 219-31. Chap. 13. [43 ref]
• Summary: Contents: Introduction. Ugba. Inyu and Kecap. 
Waries. Kenima. Meitauza. Philippine Tao-si. Fermented 
cowpeas and chickpeas.
 Inyu (p. 225-26) is a fermented black soybean sauce 
made in Taiwan, mainland China, Hongkong, and other 
places with large Chinese populations. Inyu differs from soy 
sauce in that the fl avor become more intense after cooking. A 
fl ow diagram for the preparation of Inyu shows that no wheat 
is used in making it.
 Kecap (p. 226-27) is Indonesian soy sauce. The two 
types are kecap manis (which has a sweet fl avor) and kecap 
asin (which has a salty fl avor). The preparation of kecap 
and kecap manis are described. Kecap is classifi ed into three 
grades by quality: (1) Contains more than 6% protein. (2) 
Contains 4-6% protein. (3) Contains 2-4% protein.
 Tao-si is a fermented food made from soybeans in 
the Philippines. To make tao-si, soybeans are fi rst soaked 
overnight at room temperature. The beans are then boiled 
for 1 hour, drained, and cooled. At room temperature, the 
soybeans are coated with either raw or roasted wheat fl our 
and inoculated with Aspergillus oryzae, a mold. The beans 
are then spread on bamboo trays, covered with banana 
leaves, and incubated for 2-3 days in a warm place until the 
soybeans are overgrown with a mycelium of white mold. 
The mold-covered soybeans are immersed in a brine solution 
(18% w/v = 18 gm of salt per 100 cc of water) and heated 
to boiling to prevent further mold growth and to inactivate 
enzymes.
 Note: Unlike most fermented black soybeans, tao-si 
does not undergo two sequential fermentations. Address: 1-2. 
Dep. of Food Science and Technology, Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA; 3. Dep. of Botany, 
Univ. of Ibadan, Ibadan, Nigeria.

1610. Sneath, P.H.A.; Mair, N.S.; Share, M.E.; Holt, J.G. 
eds. 1986. Bergey’s manual of systematic bacteriology. Vol. 
2. Baltimore, Maryland: The Williams & Wilkins Co. xxiii + 
1599 p. See p. 1105-1139. *
• Summary: On pages 1105-39 is a section on “Bacillus” by 
D. Klaus & R.C.W. Berkeley (or P.H.A. Sneath).
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1611. Staley (A.E.) Mfg. Co. Gunther Products Div. 1986. 
A.E. Staley Mfg. Co. Gunther Products Division [History] 
(Leafl et). Decatur, Illinois. 1 p. Single sided. 28 cm.
• Summary: “Gunther Products, Inc. was founded in 1948 
(incorporated in Oct. 1949) and is located in Galesburg, 
Illinois. The founder, Ken Gunther, was Technical Director 
for Central Soya Company, a large producer of commodity 
soybean proteins. One area of research that was of special 
interest to him was enzyme hydrolyzed protein possessing 
certain properties similar to egg whites. When Central Soya 
made a business decision not to pursue this ‘specialty’ type 
market, Dr. Gunther asked for and was granted a technology 
license in order to set up his own business in his home town 
of Galesburg.
 “The original product, soy albumen, was marketed to 
the candy industry to replace egg whites for aeration of 
the nougat centers of candy bars. At that time, egg whites 
continued to have major bacteriological problems. Often, 
product was not available due to salmonella contamination. 
In addition, soy albumen could be produced and sold at a 
lower cost than egg albumen. Gunther products was the only 
producer of such a product in the world so thus enjoyed a 
special market niche. By concentrating on product quality 
and customer service, the Gunther business became fi rmly 
established in the U.S. with selected accounts also being 
developed through distributors in export markets–primarily 
to Europe and Japan.
 “Dr. Robert Gunther, a PhD organic chemist, joined 
the organization in 1950 and did a great deal of product 
development work resulting in an expanded line of enzyme 
modifi ed soy proteins. These were useful in providing 
aeration to a variety of foods in the baking, drink and dessert 
area as well as additional specialty proteins for the candy 
and marshmallow industries. The new products were more 
effi cient at aerating low fat systems than the original soy 
albumen. However, the majority of the sales were still to the 
confectionary industry, with 30% of volume sales going to 
one company. In addition, 70% of the total sales were to ten 
customers. This vulnerability to one or few customers caused 
many anxious moments in the early years of the Gunther 
operation–and still does today.
 “The A.E. Staley Manufacturing Company purchased 
Gunther Products in 1969. The Staley Company felt that 
the utility of these high margin specialty functional proteins 
would fi t well into the Staley line of specialty starches and 
sweeteners. Both companies served similar industries–candy, 
baking, desserts, etc. Staley believed that with its greater 
sales and marketing expertise, the Gunther division would 
show excellent future growth. Following the acquisition, the 
Gunther brothers continued to operate the Galesburg plant 
coordinating sales through a product manager who interacted 
with the Staley sales personnel. Research continued at 
Galesburg under Dr. Robert Gunther.
 “Ken Gunther retired in 1973. In anticipation of Bob 

Gunther’s retirement in 1981 and the desire for improved 
basic research, the research effort was transferred to the 
larger and better equipped Staley Research Center in 1979. 
Prior to this period, the product manager position had also 
moved from Galesburg to Decatur in order to improve 
interactions with Staley sales and marketing personnel. Upon 
Bob Gunther’s retirement in 1981, the General Manager was 
also relocated to Decatur. This left the Galesburg location as 
a manufacturing site with an offi ce staff, quality control staff 
and a plant manager.” Address: P.O. Box 51, Decatur, Illinois 
62525.

1612. Yokotsuka, Tamotsu. 1986. Soy sauce biochemistry. 
Advances in Food Research 30:195-329. No index. 28 
cm. (Edited by C.O. Chichester, E.M. Mrak, and B.S. 
Schweigert. Academic Press Inc.). [400+ ref]
• Summary: This extensive review of the subject by one 
of the world’s foremost authorities focuses on the Japanese 
product, shoyu. Contents: Introduction: Japanese shoyu, the 
soy sauce produced in other Oriental countries. Manufacture 
(of the fi ve types of Japanese shoyu): Koikuchi, usukuchi, 
tamari, shiro, and saishikomi shoyu. Recent research and 
technological advances in shoyu manufacturing: Comparison 
between whole and defatted soybeans as raw materials, 
treatment of raw materials, koji molds, koji making, 
control of mash (moromi), refi ning. Color of shoyu: Color 
compounds of shoyu, measurement of shoyu color, browning 
mechanism of shoyu. Flavor evaluation of koikuchi shoyu. 
Volatile fl avor ingredients of koikuchi shoyu: Organic acids, 
alcohols, esters, carbonyls and related compounds, phenolic 
compounds (incl. 4-Ethylguaiacol (4EG) and p-ethylphenol, 
vanillin, ferulic acid, vanillic acid), lactones (incl. aliphatic 
lactones, 4-8 kinds of gamma lactones identifi ed in Japanese 
fermented shoyu), pyrazines, sulfur-containing compounds, 
terpenes, fl avor constituents of the topnote aroma of 
pasteurized shoyu, methods of quantitative analysis of the 
volatile fl avor constituents of shoyu, contribution of volatile 
fl avor constituents to overall fl avor evaluation. Safety 
problems of shoyu: Nonproductivity of mycotoxins by 
Japanese industrial molds, fl uorescent compounds produced 
by Aspergillus molds with Rf values resembling those of 
afl atoxins, mycotoxins other than afl atoxins, mutagenic 
substances in shoyu, bactericidal action of shoyu, biological 
tests of shoyu. Research needs: Raw materials, koji molds, 
reduction of fermentation period of mash, application of 
enzyme preparations, refi ning and pasteurization, fl avor, 
color. References. Address: Kikkoman Corp., Noda-shi, 
Chiba-ken 278, Japan.

1613. Kloth, R.H.; Polacco, J.C.; Hymowitz, T. 1987. The 
inheritance of a urease-null trait in soybeans. Theoretical and 
Applied Genetics (TAG) 73(3):410-18. Jan. [29 ref]
• Summary: “Summary. Four soybean seed urease nulls 
(lacking both the activity and antigen of the embryo-
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specifi c urease) were intermated and the F1 and F2 seed 
examined for urease activity. Both generations were without 
urease activity, and the nulls were therefore considered 
noncomplementing.”
 “The identifi cation of the line PI 229324 (Itachi) as a 
seed urease-null has been described by Polacco et al. (1982). 
Three additional urease-null lines have been isolated by 
Polacco and coworkers (Table 1). All four seed urease nulls 
originate from Japan. To determine their allelism, the four 
null lines were intermated.”
 Note: Urease is an enzyme in soybeans which is 
inactivated by moist heat before the soybeans are consumed 
as feed or food. Address: 1&3. Dep. of Agronomy, Univ. of 
Illinois; 2. Biochemistry Dep., Univ. of Missouri, Columbia.

1614. Moeljopawiro, Sukarti; Gordon, D.T.; Fields, M.L. 
1987. Bioavailability of iron in fermented soybeans. J. of 
Food Science 52(1):102-05. Jan/Feb. [24 ref]
• Summary: Soybeans contain appreciable amounts of 
iron but its availability is poor, in part because of phytic 
acid and fi ber present in the plant. The relative biological 
value (RBV, a measure of bioavailability) of iron increased 
from 60.1% in boiled nonfermented soybeans to 86.7% 
by lactic acid producing microorganisms and 87.5% in 
tempeh. Thus fermentation increases the bioavailability 
of iron. This is probably because the enzymes from the 
microorganisms hydrolyze the complex form and/or 
insoluble form of the iron. Tempeh molds produce active 
phytase, which hydrolyzes phytic acid, which in turn reduces 
iron availability. Address: Dep. of Food Science & Nutrition, 
Univ. of Missouri, Columbia, MO 65211.

1615. Murata, K.; Kusakabe, I.; Kobayashi, H.; Akaike, M.; 
Park, Y.W.; Murakami, K. 1987. Studies on the coagulation 
of soymilk-protein by commercial proteinases. Agricultural 
and Biological Chemistry 51(2):385-89. Feb. [5 ref. Eng]
• Summary: 17 proteinases from microorganisms, plants, and 
animals were tested as coagulants for soymilk. Those which 
did coagulate soymilk were bromelain, papain, trypsin and 
proteinases from Bacillus amyloliquefaciens, B. subtilis, B. 
polymyxa, Streptomyces griseus, S. caespitosus, Aspergillus 
oryzae, A. sojae, Endothia parasitica, Rhizopus species, 
and Mucor miehei. Ineffective were rennin, pepsin, and 
proteinases from Aspergillus saitoi. Soymilk clotting activity 
fell as the pH rose from 5.9 to 6.7. Temperature optima for 
the enzymes varied from about 50ºC for Rhizopus sp. to 85ºC 
for Bacillus subtilis and B. thermoproteolyticus and as high 
as 95ºC for papain. Address: Research Development Sect., 
Kibun Food Chemifa Co. Ltd., Takinogawa 7-38-15, Kita-
ku, Tokyo 114, Japan.

1616. O’Neill, Timothy E.; Kinsella, John E. 1987. Flavor 
protein interactions: Characteristics of 2-nonanone binding 
to isolated soy protein fractions. J. of Food Science 52(1):98-

101. Jan/Feb. [29 ref]
• Summary: The problem of off-fl avors associated with 
soy protein preparations has been a signifi cant barrier to 
their widespread use and acceptance in conventional and 
fabricated foods. These off fl avors (alkanones, alkanals, 
alcohols) result from lipoxygenase initiated peroxidation of 
the unsaturated fatty acids in the soybean. Their subsequent 
binding by proteins has been implicated in the persistence of 
these off fl avors. In particular, the Beta-conglycinin fraction 
of the soy protein isolate may be responsible for the selective 
binding of lipid oxidation products. Address: Inst. of Food 
Science, Cornell Univ., Ithaca, New York 14853.

1617. Sakai, K.; Tachiki, T.; Kumagai, H.; Tochikura, T. 
1987. Hydrolysis of -D-galactosyl oligosaccharides in 
soymilk by -D-galactosidase of Bifi dobacterium breve 203. 
Agricultural and Biological Chemistry 51(2):315-22. Feb. 
[41 ref]
• Summary: The bacterium Bifi dobacterium breve, isolated 
from human feces, grew well on soymilk, assimilating 
the oligosaccharides stachyose and raffi nose in preference 
to sucrose, and causing the pH to fall to 4.0 resulting in 
solidifi cation of the soymilk medium. Alpha-D-galactosidase 
was isolated from B. breve, which had pH and temperature 
optima at 5.5 and 50ºC, respectively and was capable of 
hydrolyzing all the galactosyl compounds present in soymilk. 
Address: Dep. of Food Science & Technology, Kyoto Univ., 
Kyoto 606, Japan.

1618. Mervosh, T.L.; Hymowitz, T. 1987. Screening of the 
USDA Glycine soja collection for urease variants. Soybean 
Genetics Newsletter 14:265-67. April. [6 ref]
• Summary:  See next page.  “Results of the G. soja 
screening for seed urease banding pattern are summarized 
in Table 1. Five accessions (PI 407074, 407117, 407118, 
407119, 407120) lacked seed urease. These fi ve accessions 
came from Japan. It is of interest to note that the four 
soybean accessions lacking seed urease also came from 
Japan. The rest of the 624 G. soja accessions analyzed 
contained the slow variant.
 “The slow urease band in G. soja (PI 391.587) migrated 
to the same position as soybean cultivar ‘Columbia’, the 
slow urease band standard. In addition, an artifi cial hybrid 
(mixture of seed extracts) containing both PI 391.587 and 
Columbia formed a single slow urease band.
 “From these data, it appears as though Japan is the 
geographical origin of seed lacking urease. The null 
phenotype only was found in G. max and G. soja seed from 
that country. The absence of the fast urease variant in the 
629 G. soja accessions screened is intriguing. Perhaps the 
fast urease variant was derived as a mutational event in the 
domesticated soybean.” Address: Univ. of Illinois.

1619. Ushijima, Shigeomi; Nakadai, Tadanobu. 1987. 
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Breeding by protoplast fusion of koji mold, Aspergillus 
sojae. Agricultural and Biological Chemistry 51(4):1051-57. 
April. [35 ref]
• Summary: This breeding system was studied to develop 
more desirable koji molds for the production of shoyu, 
with special attention to their enzyme producing activities. 
Address: Soy Sauce Research Lab., Kikkoman Corp., Noda 
278, Japan.

1620. Product Name:  [Rice Drinks (Strawberry, Tropical 
Mix, Forest Fruits, Carob)].
Foreign Name:  Natuurlijk Liza Rijste... Drink (Aardbein, 
Tropische Mix, Bosvruchten, Carob); Boisson de Riz 
(Fraises, Mix Tropical, Fruits de Bois, Caroube).
Manufacturer’s Name:  Liza.
Manufacturer’s Address:  Marconistraat 13A, 1704 
RG Heerhugowaard (or P.O. Box 1026, 1700 BA 
Heerhugowaard), Netherlands.  Phone: 0-2207-43969.
Date of Introduction:  1987 May.
Ingredients:  Strawberry: Water, rice koji (riz de la culture 
biologique; the starch is converted to glucose and maltose), 
strawberries, apple concentrate, sea salt.
Wt/Vol., Packaging, Price:  700 ml.
New Product–Documentation:  Letter from Jan Bijpost, 
owner. 1988. May 30. Liza began to make rice drinks in May 
1987 in four fl avors. Only the carob has been discontinued 
(Sept. 1987). In Nov. 1987 they introduced amazake made 
from 100% brown rice. Hans den Hoed stopped working 
for the company in Jan. 1988. Labels. 1987. 11 by 3 
inches. Strawberry is Purple and pink on white. “Neither 
cholesterol not refi ned sugar. Not a dairy product.” Letter 
from Sjon Welters. 1989. July 24. Hans den Hoed and Jan 
Bijpost started Liza initially to make amasake ice cream. 
The product did not sell enough so they introduced dairy ice 
cream and the drink, which is amasake (actually “enzyme-
conversion rice”) plus fruit. Hans left the company about 1 
year after they started.

1621. Product Name:  [Amazake (Thick Like a Pudding)].
Foreign Name:  Natuurlijk Liza Rijste...Zoet (Douceur de 
Riz).
Manufacturer’s Name:  Liza.
Manufacturer’s Address:  Marconistraat 13A, 1704 
RG Heerhugowaard (or P.O. Box 1026, 1700 BA 
Heerhugowaard), Netherlands.  Phone: 0-2207-43969.
Date of Introduction:  1987 May.
Ingredients:  Water, rice koji (riz de la culture biologique; 
the starch is converted to glucose and maltose).
Wt/Vol., Packaging, Price:  350 gm and 700 gm.
How Stored:  Refrigerated.
New Product–Documentation:  Talk with Sjon Welters. 
1988. Feb. 24. They introduced the product in 1980-81. 
Contact Hans den Hoed. It is in Heiloo, not Alkmaar. He 
knows Oryzae; they are 30 miles apart. Letter from Jan 
Bijpost, owner. 1988. May 30. Liza began to make amazake 
in May 1987. The name in Dutch means “Rice...Sweet.” The 
same month they started to make rice drinks in 4 fl avors. 
Only the carob has been discontinued. In Nov. 1987 they 
introduced amazake made from 100% brown rice. Hans den 
Hoed stopped working for the company in Jan. 1988. “We 
were on television in Nov. 1987 and showed our factory 
in a sort of actual information program. There were lots 
of follow-up articles in the newspapers and some famous 
haute-cuisine cooks used Liza drinks in their restaurants. 
Liza also bottles natural fruit juices.” Labels. 1987. 11 by 
3.5 inches. Paper. Purple, orange, and gold on white. “No 
cholesterol nor refi ned sugar. Not a dairy product. Liza’s 
products are entirely vegetarian, made from the best quality 
ingredients... Add Liza amazake to muesli or yogurt.” Letter 
from Jan Bijpost of Liza responding to Sjon Welters. “Sjon 
is wrong about the introduction date; it is May 1987 and Liza 
was never located in Heiloo, but in Heerhugowaard. Hans 
den Hoed just worked with me until Jan. 1988, and since 
then Liza is owned by Broersen and myself. I do not know 
any other companies in Europe that make amazake. I think 
Orido was the fi rst company in Europe to introduce amazake, 
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around 1980-81.” Letter from George Rezing of Orido. 
1988. May 30. Liza uses commercial enzymes to make their 
amazake. Their products have a very high glucose content.

1622. Kitamura, Keisuke. Assignor to Taishi Foods Company 
Ltd. (Aomori, Japan). 1987. Process for producing new 
variety of odorless soybeans. U.S. Patent 4,677,247. June 30. 
4 p. Application fi led 26 Aug. 1985. [3 ref]
• Summary: The new soybean has a little or no 
lipoxygenase, an enzyme which creates the grassy fl avor 
peculiar to soybeans. The normal soybean seed has 3 types of 
lipoxygenase: L-1, L-2, and L-3. The new variety lacks L-2 
and L-3. Address: Tsukamoto + 1991, p. 51.

1623. Business Japan. 1987. Japan’s oldest biotechnology 
lays foundation for 21st century. June. p. 116-17.
• Summary: Yamasa Shoyu Co. was established in 1645 and 
has over 340 years of tradition in brewing soy sauce. Michio 
Hamaguchi is the president. Building on its background 
in the traditional biotechnology used to make shoyu, 
Yamasa has invented a technique to manufacture two fl avor 
enhancers, Inosine 5’-monophosphate (IMP) and Guanosine 
5’-monophosphate (GMP), by breaking down the ribonucleic 
acid (RNA) with a special microbial enzyme (nuclease P1).
 Yamasa also discovered a synergistic action between 
L-glutamate and the fl avor nucleotides (IMP and GMP), 
which established the new nucleotide industry. Mixing 
equal amounts of IMP and GMP made by Yamasa, a product 
registered as Yamasa IG is provided to the rest of the 
world. It is used as a fl avor base for food processing, as an 
alternative to meat extract.
 Yamasa is also working on DNA synthesis, in vitro 
diagnosis, and immunology. In the latter area, Yamasa 
began to work seriously on cell fusion technology in 1978. 
Fusing a mouse spleen cell and myeloma in 1981, Yamasa 
successfully developed a monoclonal antibody for the fi rst 
time in Japan.
 Photos show: (1) Michio Hamaguchi, President, Yamasa 
Shoyu Co., Ltd. (2) An aerial view of Yamasa’s main shoyu 
plant in Choshi, Chiba prefecture, Japan. (3) Two views of 
working on new biotechnology R&D at Yamasa research 
laboratories. (4) Bottling Yamasa shoyu at the main plant. (5) 
Computer monitoring of RNA degradation. (6) Part of the 
central control room at the Choshi plant. (7) Yamasa syclic 
AMP and GMP assay kits. (8) Bottles of commercial Yamasa 
monoclonal antibodies.

1624. Elliott, James G. 1987. Lactose intolerance. Nutrition 
Overview 2(2):1-3. June. [23 ref]
• Summary: A good overview of the subject. “Lactose 
intolerance is a partial to complete inability of the body’s 
enzymes to digest milk sugar often resulting in diarrhea and 
possibly accompanied by abdominal bloating, vomiting and 
cramps. Human milk contains 7.5 gm of lactose per 100 

ml whereas cow’s milk contains only 4.5 gm. The activity 
of lactase in the intestine reaches a maximum immediately 
after birth and begins to decline thereafter until adulthood. 
There are three types of lactose intolerance: Congenital, 
primary acquired, and secondary.” Address: Manager, 
Nutritional Science Dep., R&D Group, Protein Technologies 
International (Ralston Purina).

1625. Shibata, Daisuke; Steczko, J.; Dixon, J.E.; Hermodson, 
M.; Yazdanparast, R.; Axelrod, B. 1987. Primary structure 
of soybean lipoxygenase-1. J. of Biological Chemistry 
202(21):10080-85. July 25. [44 ref]
• Summary: The primary structure of lipoxygenase-1 from 
soybeans has been determined. The enzyme has a molecular 
weight of 94,038 based on its content of 838 amino acids. 
Address: Dep. of Biochemistry, Purdue Univ., W. Lafayette, 
Indiana 47907.

1626. Wood, Rebecca Theurer. 1987. Rice syrup’s sweet 
taste of success: This versatile product may be the best 
natural sweetener. East West. June. p. 14, 16-19.
• Summary: Japan’s traditional sweetener is rice malt 
syrup; it is made by adding malt (dried sprouted barley) 
to cooked rice. The malt’s enzymes covert the starches in 
rice into maltose and easily digestible (soluble) complex 
carbohydrates. This mash is then strained and cooked to the 
desired consistency.
 Robert Kennedy, former president of Chico-San, is 
responsible for introducing rice syrup to the USA. In the 
early 1970s, Chico-San began making a traditional rice syrup 
using malt (dried sprouted barley) and sweet rice. But the 
company experienced many production problems. In 1984 
Kennedy sought help from California Natural Products 
(CNP), a research and development company in Manteca, 
California, headed by Pat and Cheryl Mitchell–a husband 
and wife team. The Mitchells realized that the product 
had great potential; they took it over, turned it around, and 
developed it into a viable product–in fact a big success.
 That same year, Robert Nissenbaum of Imagine Foods 
began marketing Rice Dream, his frozen amasake dessert. 
Like Kennedy, he experienced problems and ended up taking 
the product to CNP, which designed a new product to his 
specifi cations. Today more than 30 companies are either 
marketing or using in their products a rice sweetener that has 
been specifi cally formulated for their needs by CNP. Note: 
The new product in each case was made from commercial 
enzymes rather than from koji.
 Contains recipes.

1627. Motai, Hiroshi; Fukushima, Yaichi; Ishiyama, Takashi. 
Assignors to Kikkoman Corp. 1987. Process for producing 
seasoning. U.S. Patent 4,684,527. Aug. 4. 4 p. Application 
fi led 1 April 1986. [6 ref]
• Summary: A process is described for producing a 
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seasoning by contacting a hydrolysate of soy sauce koji with 
an immobilized glutaminase or peptidase in the presence 
of sodium chloride. Address: 1-2. Noda, Japan; 3. Saitama, 
Japan.

1628. Ayres, Rosalie; Steinkraus, K.H.; Olek, A.; Farr, D. 
1987. Characterization of the semi-purifi ed membrane bound 
ATPases of Zygosaccharomyces rouxii adapted to 18% NaCl. 
International J. of Food Microbiology 4(4):331-39. Aug. [17 
ref]
• Summary: “Zygosaccharomyces rouxii is a yeast with 
spoilage capabilities in high sugar foods such as maple 
syrups, liquid sugars and chocolate syrups. Its ability, 
however, to ferment under high salt (18% NaCl) conditions 
makes it an essential organism in soy sauce and miso 
fermentations.” Address: 1-3. Inst. of Food Science, Cornell 
Univ., Geneva, New York 14456; 4. Nestle Products 
Technical Assistance Co. Ltd., Nestle Ave. 55, CH-1800 
Vevey, Switzerland.

1629. Kalayanamitr, Anisa; Bhumiratana, A.; Flegel, 
T.W.; Glinsukon, T.; Shinmyo, A. 1987. Occurrence of 
toxicity among protease, amylase, and color mutants of a 
nontoxic soy sauce koji mold. Applied and Environmental 
Microbiology 53(8):1980-82. Aug. [23 ref]
• Summary: “Studies to modernize the soy sauce 
fermentation industry in Thailand began in 1978 when 
a locally isolated yellow-green Aspergillus strain was 
recommended for use in soy sauce factories because it was a 
high” producer of the enzyme protease [which breaks down 
/ hydrolyzes / digests proteins into simpler compounds such 
as polypeptides, peptides, and amino acids]. Moreover this 
Aspergillus strain “was free of afl atoxin and other toxins, and 
it produced good taste and aroma in the fi nal fermentation 
product.
 This soy sauce koji mold, now named Aspergillus fl avus 
var. columnaris Raper and Fennel (ATTC [American Type 
Culture Collection] 44310) was subjected to UV [ultraviolet] 
radiation to obtain mutant strains possessing high protease 
activities, high amylase activities, and light-colored conidia. 
The many resulting mutants were evaluated and the best 
one for soy sauce production was selected. “Selected 
mutant strains were tested for toxicity, and some were found 
acutely toxic to weanling rats, although all were negative for 
afl atoxin production.” Address: 1-4. Dep. of Microbiology 
and Physiology, Mahidol Univ. of Science, Bangkok 10400, 
Thailand.

1630. Taguchi, Hiroshi; Yamada, H.; Ishihara, N.; Okumura, 
K.; Shimabayashi, Y. 1987. Nikochin-san mechirutoransu 
fueraaze no bunpu to kihon-teki seishitsu [Distribution and 
fundamental properties of nicotinate methyltransferase]. 
Bitamin (Vitamins, Kyoto) 61(8):355-60. Aug. [14 ref. Jap; 
eng]

• Summary: High specifi c activities of this enzyme were 
found in “soybean young sprout, green soybean and corn 
(all are edible parts).” Green soybean probably refers to 
green vegetable soybeans. Address: Dep. of Agricultural 
Chemistry, Mie Univ., Tsu-shi, Mie 514, Japan.

1631. Cavazzoni, V.; Adami, A.; Craveri, R. 1987. Alpha-
galactosidase from the yeast Candida javanica. Applied 
Microbiology and Biotechnology 26(6):555-59. Sept. [29 ref. 
Eng]
• Summary: One potential application of this enzyme is 
for the removal of the fl atulence-causing sugars raffi nose 
and stachyose from soymilk and soy whey. Address: 
Dipartimento di Scienze e Tecnologie Alimentari e 
Microbiologia, Univ. degli Studi, I-20133 Milan, Italy.

1632. Park, Yang Won; Kobayashi, H.; Kusakabe, I.; 
Murakami, K. 1987. Purifi cation and characterization of 
soymilk-clotting enzymes from Bacillus sp. K-295G-7. 
Agricultural and Biological Chemistry 51(9):2343-49. Sept. 
[9 ref]
• Summary: Enzymes I and II, both serine proteases which 
have a high soymilk-curding activity, were produced 
from Bacillus species. When purifi ed, they were found to 
be homogeneous by polyacrylamide gel electrophoresis 
(PAGE) at pH 4.3. Both enzymes gave optimum coagulation 
of soymilk at 65ºC, were stable at 45ºC, and were most 
active at pH 5.8. Both were more sensitive to calcium ion 
concentration that to bromelain. Address: Inst. of Applied 
Biochemistry, Univ. of Tsukuba, Ibaraki 305, Japan.

1633. Sumi, Hiroyuki; Hamada, H.; Tsushima, H.; 
Mihara, H.; Muraki, H. 1987. A novel fi brinolytic enzyme 
(nattokinase) in the vegetable cheese Natto: a typical and 
popular soybean food in the Japanese diet. Experientia 
43(10):1110-11. Oct. 15. [16 ref. Eng]
• Summary: A study of protease activity in natto showed 
that it contained an enzyme that hydrolyzed fi brin, a white 
insoluble fi brous protein formed from fi brinogen (a globulin 
produced in the liver) by the action of thrombin, esp. in 
the clotting of blood. The novel enzyme, extracted by 
saline solution, was named nattokinase (pronounced not-
toe-KAI-nase). The use of natto as a folk remedy for heart 
and vascular diseases is discussed with reference to the 
strong fi brinolytic activity it contains, and the potential of 
nattokinase for oral fi brinolytic therapy is considered.
 Note 1. This is the earliest English-language document 
seen (Jan. 2020) that contains the word “nattokinase” or the 
word “fi brinolytic.”
 Nattokinase is a strong fi brinolytic enzyme found in 
natto. Fibrin is a fi brous protein involved in the clotting of 
blood. It is a fi brillar protein that is polymerised to form a 
“mesh” that forms a hemostatic plug or clot (in conjunction 
with platelets) over a wound site (Source: Wikipedia March 
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2009). According to www.askdrgarland.com (accessed Dec. 
2011):
 “Nattokinase was discovered in 1980, by Dr Hiroyuki 
Sumi, who was working at the Chicago University Medical 
School [Illinois]. He was testing 172 different foods for their 
ability to promote healthy circulation, and Nattokinase did 
the job better than any other substance he was testing.
 “Since then, additional research has been done on 
Nattokinase, including 17 published studies in Japan and 
here in the U.S. The results have been dramatic to say the 
least.
 “But to fully understand the signifi cance of Nattokinase, 
you need to fi rst understand ‘blood clotting.’ Blood clotting 
is a normal and necessary process, it’s what stops the 
bleeding if you cut your fi nger for instance.
 “Our body produces compounds that make blood clots, 
one of the most important is called ‘Fibrin’. Fibrin is made 
up of sticky protein fi bers which look like a tangled spider’s 
web.
 “Fibrin’s job is to stick to the blood vessel walls and act 
like a net, form a lump or plug that stops the bleeding. Fibrin 
is also what determines the viscosity, or thickness of blood 
throughout our entire circulatory system.
 “Normal Fibrin levels will give you normal blood fl ow.
 “There is only one enzyme that breaks down Fibrin–an 
enzyme called ‘Plasmin.’
 “Remember, Fibrin is what’s forming a ‘web’ that stops 
blood from fl owing–so by breaking down Fibrin, Plasmin 
dramatically increases blood fl ow and thus brings down 
blood pressure.
 “Unfortunately, Plasmin production declines rapidly as 
we age. If the drug companies could ‘bottle’ Plasmin, they 
would have a staggering gold mine in their hands. They 
can’t. But Mother Nature can.
 “Nattokinase is ‘Mother Nature’s Plasmin’ and works 
dramatically to support healthy circulation in two distinct 
ways.
 “First, Nattokinase is identical to Plasmin, so it can 
break down Fibrin!
 “Second, Nattokinase enhances your body’s natural 
production of Plasmin, further helping to break down the 
Fibrin.” Address: Dep. of Physiology, Miyazaki Medical 
College, Miyazaki 889-16, Japan.

1634. Lindner, Anders. 1987. The world soymilk market and 
Soya Technology Systems (STS) (Interview). Conducted 
by William Shurtleff of Soyfoods Center, Oct. 21. 7 p. 
transcript.
• Summary: “On 21 Oct. 1987 Anders Lindner, on a trip of 
the USA, visited the Soyfoods Center (SC). The following 
interview was conducted by William Shurtleff.
 “SC: STS started fi ve years ago, and in that time you 
have traveled the world, visiting every potential customer, 
and sold four soymilk plants. What major changes or trends 

have you seen in the world soymilk market during that time?
 “STS: You must look at one region at a time. In the 
United States there is defi nitely an increased interest in and 
awareness of soymilk. Soyfoods are relatively well known. 
In Europe there has been a big increase in the number of 
enquiries about soymilk from all countries. The number of 
larger companies that have contacted us has also increased.
 “Africa is still a dark continent as far as soymilk goes, 
with the possible exception of Nigeria, where we have a 
number of quotations pending, awaiting approval for foreign 
currency. This could take time.
 “Looking at Asia, in India there was almost a frenzy of 
interest several years ago and we still get enquiries every 
week. The government gave permission to build many 
new soybean crushing plants. Soybean production is now 
over a million tons, and it is still not enough. So the price 
of soybeans is rising, which raises soymilk prices. But I’m 
not as optimistic about the future of soymilk in India today 
as I was 6 months ago. India’s fi rst major soymilk plant, 
established by the Noble Soya House group in Bhopal, has 
not been as successful as everyone had hoped it would be. 
Two of India’s best known companies, the Great Eastern 
Shipping Company (also called the Bhiwandiwalla Group) 
and Godrej, backed the new company, which greatly 
bolstered public confi dence in the project. Each owned 
24% of the private limited company and the rest was 
publicly owned. Great Eastern provided fi nancing and put 
a number of their very best people in the top management 
positions. Godrej, which is the marketing company in 
India par excellence, provided distribution and marketing. 
They specialize in soaps. Alfa-Laval supplied the plant and 
Kibun sold their technology know how. Production began 
in January 1987 and it had all the signs of being a very, very 
good project. Their soymilk, named Noble House Great 
Shake, comes in four fl avors (chocolate, strawberry, mango, 
and American ice cream fl avor, basically a vanilla) in 200 ml 
Tetra Brik cartons. I have heard it said that the products were 
not well formulated, the timing was poor, the prices were too 
high, and the products were marketed as a clearly Western-
style or foreign product. The project got lots of big media 
publicity, but much of it was not favorable, we are sorry to 
say. Today the plant runs only about 2 hours a day.
 “We have sold a plant to Amrit Soya and Protein Foods 
Ltd., owned by the Amrit Company, an old company. They 
are in Ghaziabad, Uttar Pradesh, on the outskirts of New 
Delhi and are expected to start production in mid-1988. This 
will be India’s largest soymilk plant with a capacity of 6,000 
liters/hour.
 “Back to Asia, when we established STS we located 
ourselves in Southeast Asia, thinking that with the large 
consumption of soybean drinks there it would be quite 
simple to sell plants to make soybean milk as well. But that 
has not been the case. I fi nd the food processing companies 
there extremely conservative. Our strategy now is to show 
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the companies in East Asia that our concept works in the 
USA and Europe.
 “China has been a disappointment. They seemed to be 
more interested in soymilk plants a few years ago.
 “So generally speaking, the climate has gotten better, 
especially in Europe and the United States.
 “SC: Has your strategy or basic approach for selling 
STS soymilk plants changed during this period?
 “STS: Yes, it is changing now. We are expanding our 
product range by offering processes for other soymilk-based 
foods. Formerly we thought of ourselves as selling primarily 
liquid soymilk. Now we are offering process lines for tofu, 
ice cream, dressings, dips, spreads and other dairy analogs, 
plus what we call ‘semi-products.’ These are non-consumer, 
industrial food type products such as concentrated soymilk 
or curds for use as ingredients by food processors. We are 
investing in R&D on these. I think we will fi nd new uses for 
our soymilk base, including new ways of making traditional 
products, dairy analogs, powdered products, and truly new 
products.
 “SC: Have you made any major technological 
developments?
 “STS: Yes. we are now offering an ultrafi ltration 
system as part of our soymilk system. This is an 
important technological innovation. It allows you to 
concentrate soymilk by removing water without adding 
heat (thus preserving the good fl avor of the product) or 
to remove certain components from the soymilk, such 
as oligosaccharides or perhaps trypsin inhibitors or 
lipoxygenase enzymes, using membranes. More important, 
it can help in automating tofu production. The soymilk base 
goes into the ultrafi ltration plant, where it is concentrated. 
Coagulant is injected into the line and mixed. Rectangular 
cakes of tofu are chopped off as they come out the exit 
end. Luke Lukoskie at Island Spring has been a pioneer 
in developing these processes using a pilot plant, with an 
ultrafi ltration unit, that we loaned him. This technology 
seems to have a very promising future for processing 
soymilk in the West, and for making soya panir (fresh curds) 
in India. There is not enough cow’s milk in India to go 
around, and most of it is sold in the cities. I think soya panir 
will undersell dairy panir in India.
 “SC: Which company do you feel is your strongest 
competitor?
 “STS: Our main competitor everywhere is Alfa-Laval. 
After that, but much less, some of the Japanese companies 
such as Marusan-Seikensha and Mitsubishi. Given that we 
had just installed the largest soymilk plant in the Western 
world for De-Vau-Ge in Germany, I was surprised to note 
that Eden Foods in America chose Marusan-Seikensha 
without ever contacting us at all. Marusan seems to have 
only one English speaking person in the entire company, Mr. 
Tominaga. Mitsubishi competed with us selling systems in 
India and Nepal. Takai never seems to be in competition with 

us. Vandemoortele is no longer supplying systems, though 
the huge plant they built in Ambatolampy, Madagascar 
(35 million liters/year capacity) is still in operation. The 
company, Lalasoa SA (Societe Anonym) is run by a woman 
named Regina.
 “SC: Could you tell us a little about the four plants that 
you have sold?
 “STS: Our biggest and most successful plant was sold 
to De-Vau-Ge, a Seventh-day Adventist food company 
in Lueneburg (near Hamburg), Germany. They started 
production in August 1985 and make Granose and Granovita 
brands soymilk, sold mainly in the UK and West Germany, 
but also in Scandinavia and France. The plant is running 
at full capacity, which is 3,000 liters per hour of soymilk 
base (4.7% protein). This is 4,000 liters per hour of fi nished 
soymilk (3.5% protein), or 50,000 liters a day. They currently 
only make two products. Labels for the UK market read 
Granose Soya Milk (4 fl avors) and Granose Soya Dessert (3 
fl avors of custard puddings gelled with natural carrageenan, 
a seaweed extract). Both products are packed in half liter or 
liter aseptic Tetra Brik cartons. The plant is doing very well, 
selling all it can make. This is the only one of the four that 
has started operation. we have also sold a plant to Island 
Spring (Vashon, Washington), which may be the next to 
start production. The capacity is also 3,000 liters/hour of 
soymilk base. Amrit in India should be in production by mid-
1988. Their plant has the same basic capacity as the plant in 
Germany, but since their soymilk will contain only 2.25% 
protein, the actual output will be 6,000 liters per hour which 
is larger than Germany. They will make both beverages 
and foods, mainly a panir type cheese. The beverages will 
contain Indian fl avorings.” (Continued). Address: STS, 
Singapore.

1635. Davies, C.S.; Nielsen, S.S.; Nielsen, N.C. 1987. Flavor 
improvement of soybean preparations by genetic removal 
of lipoxygenase-2. J. of the American Oil Chemists’ Society 
64(10):1428-33. Oct. [24 ref]
• Summary: Oxidation of fatty acids mediated by 
lipoxygenase has long been implicated in the production of 
off-fl avors by soy products. This assumption was tested by 
the use of preparations form soybean lines nearly isogenic to 
the cultivar Century that lack the lipoxygenase isozyme or 
various isozymic combinations: L1, L2, L3, L1+L3, or L2+L3. 
Such lines were used to ensure that any effects observed 
were due to elimination of lipoxygenase isozymes, and not to 
other unrecognized genetic differences between lines. Full-
fat soy fl our and unblanched soymilk preparations from the 
lines were evaluated by a 6-member taste panel for 8 fl avor 
and/or aroma attributes common to soybeans. By comparison 
to near-isogenic controls, removal of the L2 isozyme from 
soymilk preparations produced signifi cantly lower scores 
for beany, rancid and oily fl avor and aroma attributes, as 
well as higher scores for dairy and cereal fl avor and aroma 
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attributes. Similar trends were noted for soy fl our fl avor 
attributes. Thiobarbituric acid (TBA) numbers were lower 
in homogenized soy fl our suspensions from lines lacking L2. 
Removal of the L1 and L3 isozymes did not improve fl avor 
scores or reduce TBA numbers. Total oil content and fatty 
acid profi le of the near isolines did not vary appreciably. 
Results indicate that genetic removal of the L2 isozyme 
may reduce off fl avors in soy products. Address: Dep. of 
Agronomy, Purdue Univ., W. Lafayette, Indiana 47906.

1636. Haumann, Barbara. 1987. Expanding soybean markets, 
uses. J. of the American Oil Chemists’ Society 64(10):1369, 
1372-79. Oct.
• Summary: Value-added products and soybean varieties 
tailored to produce specifi c end products are among the 
promising developments envisioned to expand markets 
for U.S. soybeans. Keith Smith, staff vice president of 
research for the American Soybean Association (ASA) said, 
“Aquaculture–raising fi sh such as shrimp, catfi sh and trout–is 
a growing industry in the U.S. and abroad.” Smith went on to 
say that the switch from mainly production research to more 
utilization research occurred eight to nine years ago, and that 
60% of ASA’s total research money in the past 6 years has 
gone for utilization research.
 Genetic research is working to improve the fatty acid 
content of soybean oil. Work is also under way to develop 
a quick, low-cost method to determine oil and protein 
content. Other work includes trying to lower levels of 
linolenic acid in the oil. At Purdue Univ. in Indiana, research 
geneticist Niels Nielsen of the USDA’s Agricultural Research 
Service (ARS) is trying to develop soybean lines free of 
lipoxygenase enzymes. Soymilk and fl ours produced from 
the new seeds are rated signifi cantly better in fl avor and 
aroma. Professor Nielsen and his research group are trying 
to “improve the nutritional quality of the major soy storage 
proteins by increasing sulfur amino acid content.” He noted 
that the methodology has resulted in doubling and tripling 
the methionine content. At the University of Kentucky, 
David Hildebrand is also working on genetic engineering of 
soybeans.
 Brazil, the second largest producer of soybeans, has 
evolved as the largest exporter of soybean meal and oil. The 
other top producers are China, in third place; Argentina, 
in fourth; and India, which recently made the top fi ve. 
Indonesia is in 6th. Italy’s production has grown substantially 
in recent years to make it the most important soybean-
producing area in Europe. Other European producers include 
France and Spain. According to Oil World Annual published 
by ISTA Mielke, West Germany, the top 10 soybean oil 
producers for 1986/87 (in tonnes) were the following: U.S. 
5,430,000; Brazil 2,538,000; Argentina 780,000; Japan 
715,000; China 679,000; West Germany 521,000; The 
Netherlands 488,000; Spain 421,000; Italy 350,000; and 
Mexico 336,000.

 ANPA (American Newspaper Publisher’s Association) 
began seeking alternative sources to petroleum for ink seven 
years ago due to problems with petroleum supplies. Four 
years ago, with fl uctuations in supplies and price, ANPA 
began considering the use of soybean oil ink. ANPA has fi led 
a soy ink patent application and has begun licensing major 
ink manufacturers to make it. The fi rst ink manufacturer 
to produce the ink, colored and black, is General Printing 
Ink, a division of Sun Chemical Corp., located in Carlstadt, 
New Jersey. One advantage of soy oil ink is that it is 
environmentally nonhazardous, which could reduce waste 
disposal problems. It also eliminates dependence on 
petroleum. There is less “ruboff” and the same amount of ink 
will print more pages. One drawback is that black ink made 
from soybean oil costs more than traditional black ink. Oil 
content in newspaper ink averages about 70%.
 In the March 4, 1987 Federal Register, the U.S. Federal 
Grain Inspection Service (FGIS) ruled that soybean and other 
edible oils may be used to control grain dust in elevators. 
A U.S. Patent, licensed to Industrial Fumigant Co., is held 
jointly by Harold N. Barham and Harold N. Barham Jr. of 
Seed Technology of Texas. The patent was fi led in 1978. 
Kinsella, director of the Institute of Food Science at Cornell 
Univ. said that another research interest was in the area of 
omega-3 fatty acids. It may desirable to develop soybean 
cultivars with high omega-3 fatty acid levels. John W. 
Erdman Jr. of the Univ. of Illinois’ Dep. of Food Science and 
co-worker Angela Poneros want to nail down the factors that 
lower zinc bioavailability. He said, “We want to fi nd out why 
this happens and if we can increase it.”
 Meanwhile, at INTSOY, team member Sing-Wood Yeh 
and others are working in the fi eld of soybean dairy analogs. 
Tofulicious, a non-dairy frozen dessert, was developed 
through research coordinated by University of Minnesota 
food scientist William Breene and funded by the Minnesota 
Soybean Research and Promotion Council. Abroad, ASA 
has been promoting soy-fortifi ed foods. For instance, in 
Venezuela three years ago, ASA launched an education 
program for consumer groups and government agencies on 
the benefi ts of soy protein. As a result, soy-fortifi ed foods are 
available in Venezuela’s major supermarkets, and demand 
for soy protein has increased to more than 48,000 pounds per 
month.
 Soybean researchers are also working on standardization 
of NIR (near-infrared spectroscopy) as a measure of protein 
and oil content in soybeans. NIR already is successfully 
used to measure grain and forage composition. If NIR were 
adopted as a standard by the industry, soybeans eventually 
could be purchased based on protein and oil content.

1637. Tsuji, R.F.; Hamano, M.; Koshiyama, I.; Fukushima, 
D. 1987. Conditioning of meat with raw soy sauce and its 
proteinases: Their effects on the quality of beef. J. of Food 
Science 52(5):1177-79, 1185. Sept/Oct. [22 ref. Eng]
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• Summary: Raw soy sauce added to beef during 
tenderization improved its sensory quality. A serine 
proteinase was most involved in the degradation of both 
myofi brils and collagen. Address: Food Science Research 
Lab., Kikkoman Corp., 399 Noda City, Chiba 278, Japan.

1638. Ushijima, Shigeomi; Nakadai, T.; Uchida, K. 1987. 
Improvement of enzyme productivities through mutation 
or haploidization of heterozygous diploids obtained by 
protoplast-fusion of Aspergillus sojae. Agricultural and 
Biological Chemistry 51(10):2781-86. Oct. [31 ref. Eng]
• Summary: A new breeding process for Aspergillus sojae 
involving protoplast fusion was undertaken to obtain 
desirable koji moulds with better enzyme productivity for 
soy sauce production. A pair of double marker mutants 
derived from genealogically unrelated A. sojae cultures 
were fused. Ultraviolet treated and stable heterozygous 
diploids were obtained. Address: Soy Sauce Research Lab., 
Kikkoman Corp., Noda 278, Japan.

1639. Thompson, Keith. 1987. Jacob Hartz Seed Co. 
(Interview). SoyaScan Notes. Nov. 4. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Hartz was purchased by Monsanto in April 
1983. They have been doing research on soybeans suited 
for soyfoods for 10 years. The director of research Curtis 
Williams (formerly at Louisiana State Univ. for 6 years) 
began in the mid-1970s to develop a very popular natto 
variety, that was released in 1980. Proprietary varieties for 
seed were fi rst released in 1984. Univ. of Illinois and Iowa 
State are also doing food bean research. Soybean production 
in the South has shrunk 46% in the last 6 years, to 12 million 
acres from 22 million. A soybean containing no trypsin 
inhibitor was developed 2-3 years ago but there has not been 
much interest in it.
 There are three lipoxygenase enzymes: L1, L2, and L3. 
There is a Japanese patented process for removing both L2 
and L3, using backcrossing. Hartz has lines that are free of 
L1 or L2 or L3 or L1 + L3. Lipoxygenase removal seems 
to offer big promise for improved soymilk and tofu beans. 
Hartz is the only commercial seed breeder in the U.S. doing 
work on maturity group IX and X, now that Hinson has 
closed down his tropical variety development in Florida. 
Hartz has a global outlook. He is sorry that INTSOY is no 
longer doing varietal development; they were a great source 
of information. Daylight insensitive is also called “juvenile 
characteristic.” It takes 1 bushel of seed to plant an acre of 
soybeans. Address: Food and Export Manager, P.O. Box 946, 
Stuttgart, Arkansas 72160.

1640. Toyo Shinpo (Soyfoods News). 1987. Okara kara 
jinzô niku tsukuru. Nihon Powder Kankoku de gôben 
seisan kaishi. Yasukute fûmi batsugun. Gyôkai no chûmoku 
atsumeru shin shôhin [Making an artifi cial meat from okara. 

Nihon Powder starts a joint company in Korea. The meat 
is inexpensive and tastes great. It is the new food which is 
getting the attention of the industry]. Nov. 11. p. 2. [Jap; 
eng+]
• Summary: Mr. Koichi Yoshida is the president of Nihon 
Powder, Uchikanda, Chiyoda-ku, Tokyo, Japan. Phone 03-
256-7931. Nihon Powder has decided to produce artifi cial 
meat made from okara on a large scale in Korea starting 
in January 1988. They established a joint company with 
Hoko Shokuhin (a protein food company in Korea). Nihon 
Powder has ¥36,000,000 invested in the new joint company 
or 49% of the control. Together they make a product which 
is better tasting than any artifi cial meat made from soy. The 
new product has a better texture and fl avor than other such 
products. They process okara by adding calcium chloride 
to it and tofu coagulants to make a fresh tofu chunk. The 
tofu undergoes an ice-cold temperature ripening process, 
and is then processed using 2 screw-extruders to make a 
meatlike product. Before this process can be used though, 
soybean hulls must be removed to produce a good texture 
soy imitation meat. Fortunately, the manufacturers use an 
enzyme which breaks down the bean hulls, allowing them to 
use okara in their processing.
 Okara is such a big problem in Japan that the phrase 
okara pollution (okara kogai) was invented. Some of the tofu 
makers are very concerned about the build-up of this okara 
waste. The Nihon Powder company has also invested another 
¥180,000,000 to make a plant (320 square meters of space) 
on 16,500 square meters of land which is scheduled for 
completion in November of 1987.

1641. LaBell, Fran. 1987. Enzyme hydrolyzes soy isolate 
to produce whippable protein. Food Processing (Chicago) 
48(12):56-57. Nov.
• Summary: The enzyme, Novozyme 89, is made by Novo 
Laboratories Inc., 33 Turner Rd., Danbury, Connecticut 
06810. It is a fungal protease derived from the fermentation 
of Mucor miehei. It hydrolyzes the ISP only slightly (up to 
2%) so that large molecular weight polypeptides are broken 
off. The resulting whipped isolate has a volume that is 3.2 
times larger and much more stable than egg whites. It can 
be used to replace egg whites in a mousse, a sherbet, and a 
chocolate chiffon cake.

1642. Murata, Katsumi; Kusakabe, I.; Kobayashi, H.; 
Kiuchi, H.; Murakami, K. 1987. Selection of commercial 
enzymes suitable for making soymilk-curd. Agricultural and 
Biological Chemistry 51(11):2929-33. Nov. [5 ref. Eng]
• Summary: Soymilk-clotting effi ciency was relatively high 
for proteinases originating from Bacillus amyloliquefaciens, 
Bacillus subtilis, Aspergillus oryzae, A. sojae, B. 
thermoproteolyticus and bromelain, but low in those of 
Endothia parasitica, Rhizopus sp., Mucor miehei, papain 
and trypsin. Of the enzymes investigated, proteinases 
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showing high proteolytic activity to soymilk-protein also 
exhibited high soymilk-clotting effi ciency. Such coagulation 
of soymilk-protein increased with the addition of calcium 
chloride or magnesium chloride to the soymilk. Address: 1,4-
5. Research Development Section, Kibun Food Chemifa Co. 
Ltd., Takinogawa 7-38-15, Takinogawa 7-chome, Kita-ku, 
Tokyo 114, Japan; 2-3. Inst. of Applied Biochemistry, Univ. 
of Tsukuba, Sakura-mura, Niihari-gun, Ibaraki 305, Japan.

1643. Omura, Yoshimasu; Akiyama, Yoshinobu; Saio, 
Kyoko. 1987. [Distribution and varietal differences of 
lipoxygenase in soybean seeds]. Shokuhin Sogo Kenkyujo 
Kenkyu Hokoku (Report of the National Food Research 
Institute) No. 51. p. 103-08. Nov. [13 ref. Jap; eng]
• Summary: There are three different types of lipoxygenase: 
L-1, L-2, L-3. The distribution of lipoxygenase activity in 
the hypocotyl, cotyledon, seed coat, and whole bean were 
measure and found to be very uneven. The activities of all 
3 types were lowest in the seed coat. Distinct differences 
in lipoxygenase activity were found in different soybean 
varieties. The amount of volatile components was greatest 
in the cotyledon, followed by the hypocotyl, and least in the 
seed coat. Positive correlations existed between beany fl avor 
and the activities of L-1 and L-2, and also between beany 
fl avor and the amount of n-hexanal.
 Reprinted from Nihon Shokuhin Kogyo Gakkai Shi 
(J. of Food Science and Technology) 33(9):653-58 (1986). 
Address: 3. National Food Research Inst.

1644. Rudin, Donald O.; Felix, Clara; Schrader, 
Constance. 1987. The Omega-3 phenomenon: The 
nutrition breakthrough of the ‘80s. New York, NY: Rawson 
Associates. xvii + 286 p. Index. 24 cm. [129 ref]
• Summary: Contents: Preface: The inside story–Never 
again. Acknowledgments. Part I: Solving the mystery 
of the missing nutrient–Eat better to feel better. 1. The 
missing nutrient: Introduction, can diet affect your total 
health?, modern food processing problems are recognized 
by experts, omega 3–the missing nutrient, the forty-four 
patient study, primate needs for fatty acids are proven in 
1970 British laboratory test. 2. Nutritional history repeats 
itself: Beriberi, pellagra. 3. Omega fats for total fi tness: 
Don’t be afraid of fat, body uses for fat, all fats are not the 
same, Omega-3 and omega-6 EFA [essential fatty acids], fats 
under a microscope–saturated and unsaturated fatty acids, 
what is omega-3 EFA?, why omega-3 and omega-6?, why 
fats from cold climates are different, what foods are rich in 
vital omega-3?, linseed oil and omega-3, omega-3 EFA and 
cholesterol, what do essential fatty acids (EFA) do in your 
body?, cholesterol–villain or hero?, omega prostaglandins, 
the EFA-prostaglandin connection, how prostaglandins affect 
your digestive system, prostaglandins and healing, omega-3 
and prostaglandins–a key to improving digestive disorders, 
a review of the role of prostaglandins, prostaglandins and 

your body, essential fatty acids help your brain function, 
the catastrophic disruption of dietary EFA, the trans-fatty 
acids are the bad guys, polyunsaturated fats–introduced 
by popular demand, not all vegetable oils are the answer, 
getting the omega nutrients you need, linseed oil provides 
needed omega-3, developing your own omega-3 program, 
the potent punch of omega-3. 4. Fiber and omega-3 work 
together. 5. The seven factors that affect your health. 6. 
How disease develops. 7. Health benefi ts for the omega-3 
program volunteers. 8. The omega complexion connection. 
9. The omega topical skin-care program. 10. Omega-3 
nutrition for men, women, and children. 11. The omega 
factor in breast-feeding and formula feeding. 12. Omega 
case histories: Mental illnesses respond. 13. Omega case 
histories: Linseed oil, fi sh oil, and the heart. Part II: The 
comprehensive mega-omega supplement program. 14. The 
omega supplemental program for overt illness. Part III: The 
omega diets: Getting it all together. 15. The omega EFA and 
the three traditional food groups. 16. The omega shopping 
guide. 17. The nutritionally complete everyday omega diet. 
18. Lose weight and keep it off: The three-phase omega 
weight-loss program. 19. The gourmet-thin omega diet and 
recipes. 20. The veggie-thin omega diet and recipes. 21. The 
omega antiallergy diet. 22. The omega mother-infant diet. 
23. Longevity and the omega antiaging diet. 24. Beware the 
great American experimental diet. Glossary. Appendixes. A. 
Sources of essential fatty acids. B. For those who want more 
information. C. The modernization disease syndrome as 
substrate pellagra-beriberi.
 Dr. Rudin’s thesis is that many illnesses of modern 
societies are a result of an unrecognized disease cluster 
that he calls the “modernization disease syndrome.” A 
number of factors cause biochemical disturbances in the 
essential fatty acid–prostaglandin system. A major decline 
in human consumption of essential fatty acids (especially 
omega-3 fatty acids), caused in part by chemical refi ning and 
hydrogenation, contributes to this syndrome.
 The author recommends that all people go on the 
“Omega Diet regimen.” The four cold-pressed (unrefi ned, 
unhydrogenated) oils recommended in this diet are linseed, 
walnut, soy, and wheat germ. There are two families of 
essential fatty acids: Omega-3 and Omega-6. The following 
oils contain these percentages of Omega-3 and Omega-6 
fatty acids respectively: Linseed oil (60%, 20%), walnut 
oil (10%, 40%), soybean (8%, 50%), wheat germ (10%, 
40%). The author believes that consumption of trans-fatty 
acids is unhealthy. “These ‘imposter’ fatty acids behave like 
freeloaders, infi ltrating cell membranes and stealing enzymes 
so that real fatty acids can’t do their work. Trans-fatty acids 
actually increase the body’s dietary EFA requirements 
rather than fulfi ll the body’s needs, although they still 
provide calories.” Address: 1. M.D. Independent researcher, 
was director of the Dep. of Molecular Biology, Eastern 
Psychiatric Inst., Philadelphia, Pennsylvania (1956-80); 2. 
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Editor and publisher of the Felix Letter, Berkeley, California; 
3. Author, New York City.

1645. Schiering, Bob. 1987. Amazake seasoned with miso, 
or made with commercial enzymes (Interview). SoyaScan 
Notes. Dec. 7. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Mixing 2 teaspoons of miso with 1 quart 
of amazake gives a great fl avor. He would like to make 
amazake with commercial enzymes rather than koji mold, 
but does not have the resources to start his own company. 
He worked for Grainaissance for a while. He had the idea 
for and did the initial development on their amazake eggnog. 
Feels that he was not paid fairly for his work. He has 
recently made delicious 3-grain amazake (from brown rice, 
millet, and corn) that tastes like eggnog, and also a delicious 
oatmeal amazake. The former idea came from Mountain 
Ark via Betty Stechmeyer of GEM Cultures. In Jan. 1988 
he completed a brief market study on amazake in America 
and shared the results with Soyfoods Center. Address: 5707 
Carlos Ave., Richmond, California 94804. Phone: 415-237-
5845.

1646. Caton, Greg. 1987. Lumen and its future (Interview). 
SoyaScan Notes. Dec. 14. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Lumen was founded in Feb. 1986 and started 
production in October. Presently the company’s sales are 
about $50,000 a month and production is about 15,000 
lb. The best seller is Cajun Jerky ($30,000/month). The 
company is growing rapidly since he just got three big new 
distributors: Tree of Life, Akin, and Balanced Foods. Lumen 
is doing a joint venture with MJ Exports in Bombay to build 
a Lumen plant in India. MJ will own 51%. Greg worked 
for years with ADM. He also owned Richland Foods in 
Fairland, Iowa, which sold fl avored TVP that was fl avored 
before being extruded. This greatly lowered the quality of 
the fl avors. He found that it is much better to fl avor after 
extrusion. This was a major innovation, giving improved 
fl avor and texture.
 He also reduces stachyose and raffi nose by extracting 
them using a centrifuge from the fl our or the already 
extruded piece. Galactosidase is the only enzyme that 
will hydrolyze both raffi nose and stachyose. Coating 
and fl avoring are his specialties. He makes the jerky for 
Al Jacobson’s Garden of Eatin’. It used to be made by a 
company in Los Angeles. Address: Louisiana.

1647. Annunziato, M.E.; Mahoney, R.R. 1987. Partial 
purifi cation and characterization of alpha-galactosidase from 
Aspergillus oryzae. J. of Food Biochemistry 11(4):263-77. 
Dec. [26 ref]
• Summary: A crude extract of alpha-galactosidase was 
obtained by fermenting Aspergillus oryzae on wheat bran. It 

was purifi ed 35 times by ethanol precipitation, gel fi ltration, 
and ion-exchange chromatography. The fi nal preparation was 
free of protease activity but contained invertase activity. The 
pH and temperature optima were 4.0 and 60ºC respectively. 
Using this enzyme, more than 80% of the oligosaccharides in 
soymilk were hydrolyzed after 3 hours at 50ºC using 0.113 
PNPG (p-nitrophenyl alpha-D-galactopyranoside) units 
per milliliter of soymilk. Address: Dep. of Food Science 
& Nutrition, Massachusetts Agric. Exp. Station, Univ. of 
Massachusetts, Amherst, MA 01003.

1648. Arai, Soichi; Kimura, Hiroko. 1987. Comparative 
nutritional value for amino acids, oligopeptides and 
soybean protein. J. of the American Oil Chemists’ Society 
64(12):1692-96. Dec. [25 ref]
• Summary: “In recent years our view on the absorption of 
protein digestion products has undergone a radical change. 
We now believe that intralumen hydrolysis of intake 
proteins to free amino acids is only partial. It has thus been 
hypothesized that partial protein hydrolysates or oligopeptide 
mixtures are nutritionally superior to corresponding amino 
acid mixtures.
 It is now believed that dipeptides and tripeptides formed 
by intralumen hydrolysis of intake proteins are mostly 
absorbed prior to further hydrolysis to free amino acids 
(Adibi 1971, 1973; Matthews 1976, 1977). Presumably, 
therefore, supplementation of low-quality proteins is more 
effective when essential amino acids are used as peptides 
rather than as free amino acids.
 These experiments show that the recovery of protein-
malnourished rats was signifi cantly more effective when 
they consumed enzymatically modifi ed proteins containing 
a peptide-bound methionine at the 3% level. Address: 1. 
Dep. of Agricultural Chemistry, Univ. of Tokyo, Bunkyo-ku, 
Tokyo 113, Japan; 2. Kagawa Nutrition College, Toshima-ku, 
Tokyo 171, Japan.

1649. Ediriweera, N.; Akiyama, Y.; and Saio, K. 1987. 
Inactivation of lipoxygenase in soybeans with retention of 
protein solubility. J. of Food Science 52:3. *

1650. Product Name:  [Provafl or Full Fat Soy Flour 
{Enzyme Active}].
Foreign Name:  Provafl or.
Manufacturer’s Name:  N.V. Vamo Mills.
Manufacturer’s Address:  Prins Albertlaan 12, B-8700 
Izegem, Belgium.
Date of Introduction:  1987.
New Product–Documentation:  Soya Bluebook. 1987. p. 
75. Contact: J. Vandemoortele. 1989 adds that it is enzyme 
active.

1651. Tomita, M.; Okubo, K.; Yamauchi, F. 1987. [Factors 
infl uencing formation of sediment in heated raw soy sauce]. 
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Hakko Kogaku Zasshi (J. of Fermentation Technology) 
65(3):185-89. [11 ref. Jap; eng]*
• Summary: Raw soy sauce (a fi ltrate of aged mash) is 
heated at 70-85ºC at the fi nal stage of fermentation to inhibit 
microbial and enzymic reactions. During heating, sediment 
is gradually formed, comprising 10% of the volume. The 
sediment decreases the yield and commercial value of soy 
sauce. More sediment is formed and it forms faster at 60ºC 
than at 85ºC, suggesting that raw soy sauce contains a factor 
or factor that accelerates sediment formation at the lower 
temperature and/or inhibits it at the higher. Address: Dep. of 
Food Chemistry, Tohoku Univ., Amamiya-machi, Tsutsumi-
dori, Sendai-shi, Miyagi-ken 980, Japan.

1652. Beuchat, Larry R. 1987. Food and beverage mycology. 
2nd ed. New York, NY: Van Nostrand Reinhold. xiii + 661 p. 
Illust. Index. 23 cm. [20+ soy ref]
• Summary: Contents: Contributors. Foreword. Preface. 
Classifi cation of food and beverage fungi, by E.S. Beneke 
and K.E. Stevenson. Relationships of water activity to fungal 
growth, by Janet E.L. Corry. Fruits and fruit products, by 
D.F. Splittstoesser. Vegetables and related products, by 
R.E. Brackett. Meats, poultry, and seafoods, by James M. 
Jay. Dairy products, by Elmer H. Marth. Field and storage 
fungi, by C.M. Christensen. Bakery products, by J.G. Ponte, 
Jr. and C.C. Tsen. Traditional fermented food products, 
by L.R. Beuchat. Alcoholic beverages, by G.G. Stewart. 
Edible mushrooms, by W.A. Hayes. Poisonous mushrooms, 
by Donald M. Simons. Fungi as a source of protein, by 
A.J. Sinskey and C.A. Batt. Fungal enzymes and primary 
metabolites used in food processing, by R. Bigelis and 
L.L. Lasure. Mycotoxins, by N.D. Davis and U.L. Diener. 
Methods for detecting mycotoxins in food and beverages, 
by L.B. Bullerman. Methods for detecting fungi in foods 
and beverages, by B. Jarvis and A.P. Williams. Appendix. 
Regulatory action levels for mold defects in foods.
 Chapter 9, “Traditional fermented food products, has 
a section on koji and a long section on fermented soybean 
foods that discusses: Shoyu, miso, natto (incl. itohiki-natto, 
yukiwari-natto, and hama-natto / hamanatto; called tu su by 
the Chinese and tao-si by the Filipinos), sufu, meitauza, and 
témpé [tempeh]
 Tables show: (9.1) Some fermented foods of fungal 
origin. For each food is given: Product name, geography, 
substrate, microorganisms, nature of product, and product 
use. Soy-related products include: Chee fan, Chinese 
yeast, Hamanatto, kecap, kinema, ketjap, meitauza, meju, 
miso (incl. chiang, jang, doenjang, tauco, tao chieo), natto, 
soybean milk, soy sauce (incl. chiang-yu, shoyu, toyo, 
kanjang, kecap, see-ieu), sufu (tahuri, tao-kaoan, tao-ju-
yi), tao-si, taotjo, tauco and témpéh. Address: Dep. of Food 
Science, Agric. Exp. Station, Univ. of Georgia, Experiment, 
GA 30212.

1653. Burton, M.L.A.; Mutize, D. 1987. Oil extraction from 
soyabeans. In: Desiree L. Cole, ed. 1987. Proceedings of 
the Workshop for the Southern Africa Region on Basics 
of Soybean Cultivation and Utilization, 24 February–7 
March 1986, University of Zimbabwe. Harare, Zimbabwe: 
University of Zimbabwe. 199 p. See p. 160-62. 20 cm.
• Summary: “Summary: Soyabeans from Grain Marketing 
Board are conditioned prior to, solvent extraction of the 
oil and this involves cleaning, cracking and production of 
fl akes which can be processed further before extraction. The 
solvent is removed from the extracted meal which is then 
refi ned by removing unnecessary ingredients and then heat 
treated to destroy a trypsin inhibitor and urease, before being 
sold for livestock feeding.
 “In Zimbabwe soyabeans are received from the Grain 
Marketing Board (GMB) depots in grain bags weighing 
90kg. Most processors would prefer to receive the beans 
in bulk, but in good years the GMB silos are all occupied 
with maize and the oilseeds are held in stacks of bags. The 
bags are normally ripped and tipped into a hopper from 
which the seed is conveyed to a processor’s own silo. The 
means of transporting the seed depends on various factors 
such as distance, difference in levels, quantity etc; the most 
commonly used are pneumatic and screw conveyers, but 
chain conveyers, belt conveyers and bucket elevators are also 
used.”
 “The fi nal process is solvent extraction. The solvent 
used for oil removal is inevitably hexane. The basic principle 
in all the plants is countercurrent extraction in which the 
bean material is washed by progressively cleaner hexane so 
that at the exit the last wash is by fresh hexane.
 “Soyabean meal contains two undesirable factors, 
a trypsin inhibitor and urease. The former inhibits full 
utilisation of protein by its consumer and the latter produces 
ammonia from urea which can poison the consuming animal. 
Both of these factors can be removed by suitable heat 
treatment which is done in yet another ‘cooker’ following 
the desolventiser. After this the meal is bagged for sale to 
compounders.”
 On page 162 is a fl ow diagram showing how soyabeans 
are processed using solvent extraction to make oil and meal.
 Note: We imagine that all solvent extraction plants in 
Zimbabwe are owned and operated by foreign multinationals, 
such as Lever Brothers–whose name is usually concealed. 
The 2016 Soya & Oilseed Bluebook shows the only oilseed 
processor in Zimbabwe is “Commercial Oilseed Producers 
Association (COPA), an affi liate of C.F.U.” “Membership: 
800 commercial farmers who produce soybeans, groundnuts 
and sunfl owers.” Address: Lever Brothers, P.O. Box 950, 
Harare, Zimbabwe.

1654. Lundblad, Birgitta. 1987. Soy–The world’s biggest 
protein reserve. Food Focus (Alfa-Laval, Sweden) No. 2. p. 
14-15.
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• Summary: Color photos show: (1) Several Tetra Brik 
cartons of soymilk made in China. (2) The soymilk plant in 
the Guangdong Cannery in Canton. Up until the 1960s there 
the major problem with soymilk was its unpleasant “beany” 
smell and taste. During the 1960s researchers at Cornell 
University “managed to control the enzyme activation by hot 
grinding of the beans. Alfa-Laval came up with a commercial 
solution on the basis of these fi ndings in the 1970s. But it 
was found that the primary soaking stage was the cause of 
tangible loss of fl avour.
 “The next achievement in this fi eld was made at the 
University of Illinois where they eliminated the presoaking 
of the beans and instead boiled them directly to kill the 
enzyme [lipoxygenase].
 “The bean fl avour was gone alright, but since the fi bre 
residue was not removed, the product resembled porridge in 
consistency, which the market would never swallow. On the 
other hand this fi bre problem was solved by the Japanese, 
who included a decanter centrifuge in the process. This was 
an important step forward which resulted in increased sales 
of soy milk in Japan by 85% a year for seven years.
 “The drawback of this production method was that half 
of the protein was lost in the process. Evidently, it was not a 
solution that most of the world could afford.
 “Combined the advantages: In 1982 Alfa-Laval 
introduced a soy milk production process that combined all 
the advantages of earlier achievements. The process has a 
simple technology and is very economical because of a high 
extraction effi ciency.
 “In the process, soybeans are cleaned without the use of 
water and then ground with hot water to make a slurry. After 
centrifugal separation of the slurry to remove fi bre residue, 
the clarifi ed soy base that has been extracted is passed on 
to deactivation of residual enzymes and trypsin inhibitor, 
followed by deodorization.
 “Now the soy base is ready for processing into different 
kinds of soy products. In the blending section, sugar, fat, 
fl avouring, colouring, etc. can be added to give the product 
its character and fi nal composition. After UHT treatment, 
which includes homogenization, the product is fi nally 
packaged, ready for distribution. To date Alfa-Laval has 
signed contracts for more than ten soy base lines in Asia, 
Europe, Africa and South America. Most of these plants are 
already in operation or under construction.
 “Back where it started–in China: Guangdong Cannery 
in Guangzhou (Canton) in the Peoples’ Republic of China is 
a big production plant for different kinds of beverages. Their 
output includes ready-to-drink juices of kiwi, guava, orange 
and sugar cane concentrate and a chrysanthemum tea...
 “Today this plant also produces approx. 20,000 liters 
per day of high quality, plain and fl avoured soy milk. In fact, 
Guangdong Cannery was the fi rst in the world to install Alfa-
Laval’s new soy milk line... The soy plant is now working at 
full speed in two shifts, normally 6 days a week.”

1655. Mian, Mushtaq A. 1987. Nutritional evaluation of 
soybean meal varying in urease and trypsin inhibitor activity. 
PhD thesis, North Carolina State University. 92 p. Page 2155 
in volume 48/08-B of Dissertation Abstracts International. *
Address: North Carolina State Univ.

1656. Narayan, Ranjana; Chauhan, G.S.; Verma, N.S. 1987. 
Changes in the quality of soybean during storage. I. Effect 
of storage on some physico-chemical properties of soybean. 
Food Chemistry 27(1):13-23. [39 ref]
• Summary: Bragg variety soybeans were stored in jute bags 
under ambient conditions for 1, 2, 3 and 9 years. The seed 
weigh and density decreased whereas hardness increased. 
The color changed from creamy yellow to brown. Seeds 
stored for 3 years were slightly infested with insects whereas 
those stored for 9 years were heavily infested.
 Among chemical characteristics, moisture content, fat, 
water-soluble nitrogen, nitrogen solubility index, sugars, 
trypsin inhibitor activity, available lysine, pigment and 
lipoxygenase activity of seeds decreased during storage, 
whereas non-protein nitrogen, extent of browning, free fatty 
acid content and peroxide value increased. Ash content and 
phytic phosphorus fi rst increased and thereafter decreased 
with increasing storage period. Address: Dep. of Food 
Science & Technology, G.B. Pant Univ. of Agriculture and 
Technology, Pantnagar–263 145, India.

1657. Shieh, Woan-Ru. 1987. I. Studies on the active site-
directed enzyme inhibitors of soybean lipoxygenase; II. 
Purifi cation and studies on the beta-keto ester reductases 
from bakers’ yeast. PhD thesis, University of Wisconsin–
Madison. 263 p. Page 747 in volume 48/03-B of Dissertation 
Abstracts International. *
Address: Univ. of Wisconsin–Madison.

1658. Shimomura, Michiko; Matsumoto, Juichiro J. 1987. 
[Changes in proteins of fi sh meat during cooking and 
processing. V. Changes in proteins of Spanish mackerel meat 
cured in miso]. Nihon Suisan Gakkai shi (Bulletin of the 
Japanese Society of Scientifi c Fisheries) 53(4):627-32. [11 
ref. Jap; eng]
• Summary: Misozuke of fi sh fl esh is a traditional processing 
method whereby fi sh are cured in miso (fermented soybean 
paste) in order to preserve the fi sh and improve its eating 
quality. The meat becomes more tender and fragile. It 
becomes harder for the fi rst 7 days, then softer until day 
21 due to the enzymes in miso. Address: Dep. of Food 
Science & Nutrition, Otsuma Women’s Univ., Sanbancho 12, 
Chiyoda, Tokyo 102, Japan.

1659. Shimoura, Michiko; Takahashi, Y.; Yoshimatsu, F.; 
Matsumoto, J.J. 1987. Kamasu sawara niku no misozuke 
shori ni okeru tekusuchaa to tanpakushitsu no henka 
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[Changes in texture and proteins of wahoo (Acanthocybium 
solanderi) fi sh meat cured in miso]. Kaseigaku Zasshi (J. of 
Home Economics of Japan) 38(1):13-21. [11 ref. Jap; eng]
• Summary: Frozen wahoo fi llets were cured in miso at 
4ºC for 28 days. The meat was very hard after 3 days of 
curing, but became tender after 21 days. Decomposition 
was attributed to the proteolytic enzymes of miso acting on 
the fi sh meat proteins. Address: 1&3. Faculty of Domestic 
Sciences, Otsuma Women’s Univ., Chiyoda-ku, Tokyo 102, 
Japan.

1660. Visser, Aat; Thomas, A. 1987. Review: Soya protein 
products–their processing functionality and application 
aspects. Food Reviews International 3(182):1-32. [53 ref]
• Summary: Contents: Introduction. Refi ning processes: 
Full-fat soya fl our, defatted soya fl ours and grits, soya 
protein concentrates, soya protein isolates, textured soya 
products, spun protein isolates and other fi brous structures, 
modifi ed soya proteins. Functional properties of soya protein 
products: Protein solubility, water binding, fat binding, 
gelling properties, emulsifying capacity, organoleptic 
properties (color, fl avor, texture). Application in food 
products: Application in meat–poultry and fi sh products 
(fi nely comminuted products, coarsely comminuted [minced] 
products, whole cuts of meat–turkey or poultry, reformed 
and simulated meat), application in bakery products and 
other wheat-based products (functional use, confectionery 
products), snacks and breakfast cereals, sauces and ragouts, 
dairy-type products, soya-based products. Nutritional 
advantages. Legislation. Methods of analysis. Conclusion.
 To make full-fat soya fl our, the whole beans are cleaned 
then dehulled, a process which consists of drying, cooling, 
tempering, cracking, and sifting. The cotyledons are then 
milled to a fi ne particle size. The two main types of full-fat 
soya fl our are enzyme-active and toasted. Enzyme-active 
full-fat soya fl our is a rich source of enzymes consisting of 
amylases, lipases, proteinase, urease, and lipoxidase. Heating 
(toasting) this fl our inactivates most of these enzymes while 
improving the nutritional value and reducing off fl avors.
 Soya protein concentrates (ca. 70% protein) are 
produced from “minimal heat treated” undenatured, defatted 
soya fl akes by extracting soluble components–carbohydrates, 
ash, peptides, phytic acids, and off-fl avors. The extraction 
can be done using various processing conditions, each of 
which causes some protein denaturation and leads to a 
different content of water-soluble proteins: (1) aqueous 
alcohols (ethanol and water) giving a WSP content of 5-10%, 
(2) dilute aqueous acid (isoelectric leaching) giving a WSP 
of 25-25%, or (3) water after fi rst insolubilizing the proteins 
by moist heat treatment (heat-denatured, water-extracted) 
giving a WSP content of less than 5%. The solubility of soya 
protein concentrates can be improved by further processing, 
consisting mainly of a high temperature shock, then heating 
of an aqueous dispersion, followed by spray drying. This 

treatment improves the emulsifying properties and texture. 
Croklaan-Unimills have focused their efforts on further 
developing this process. Address: Hogeweg 1, 1521 AZ 
Wormeveer (P.O. Box 4, 1520 AA Wormeveer), Netherlands.

1661. Frankel, E.N.; Warner, K.; Klein, B.P. 1988. 
Flavor and oxidative stability of oil processed from null 
lipoxygenase-1 soybeans. J. of the American Oil Chemists’ 
Society 65(1):147-50. Jan. [19 ref]
• Summary: Quality evaluation was based on sensory 
evaluations and on capillary gas chromatographic analyses 
of volatiles of the extracted crude, partially processed, and 
refi ned, bleached, and deodorized oil from special soybeans 
lacking lipoxygenase-1 and from normal (Century) soybeans. 
No signifi cant differences were found in either fl avor quality 
or fl avor stability based on total volatiles, and in analyses for 
2,4-decadienal. Therefore, factors other than lipoxygenase-1 
appear to affect the food quality of soybean oils and meals. 
Thermal tempering was found to play an important role in 
producing good quality fl our from both types of soybeans. 
Address: 1-2. Northern Regional Research Center, ARS/
USDA, Peoria, Illinois; 3. Dep. of Foods & Nutrition, Univ. 
of Illinois, Urbana, IL 61801.

1662. Product Name:  Amazake Rice Nectar (Made with 
a Combination of Traditional Rice Koji and Commercial 
Enzymes).
Manufacturer’s Name:  Grainaissance.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 415-547-7256 (1/88).
Date of Introduction:  1988 January.
Ingredients:  Water, rice with Aspergillus oryzae mold 
culture, enzymes.
Wt/Vol., Packaging, Price:  8 oz, 16 oz, or 32 oz plastic 
bottle.
How Stored:  Refrigerated or frozen.
New Product–Documentation:  Bob Schiering. 1988. 
Jan. 18. U.S. Amazake Manufacturers Update. Based on 
interviews with 8 companies. Grainaissance presently makes 
about 1,200 gallons/week. Distributed mainly in California 
and on the West Coast. Retail prices: ½ pint: $0.77 to 
$0.99; Pint: $1.29 to $1.69. Quart: $2.55 to $4.00. They use 
primarily pure culture [commercial] enzymes, very little koji. 
Other products include an eggless eggnog and mochi. Tony 
Plotkin thinks that Imagine Foods in Palo Alto is America’s 
leading producer of amazake, followed by Grainaissance, 
then Creative Kitchens in Florida or Kimoto. Schiering adds: 
“Considering the market potential of this product, more and 
more manufacturers will no doubt be using “pure culture 
enzymes” rather than koji. Enzymes are considerably less 
expensive and give greater product consistency.” Note: This 
is the earliest known commercial amazake product (Dec. 
2005) made with commercial enzymes.
 Talk with Tony Plotkin. 1988. Jan. 30. Grainaissance 
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now has the capacity to make 600 gallons/day of amazake, 
and sometimes does. Tony is working on developing an 
amazake pudding. He has done a test run packaging amazake 
in Tetra Pak. It worked well and the fl avor improved with 
the packaging. It was excellent after 6-12 months. Talk with 
James Udesky who calls from Japan. 1988. Jan. 30. Mochi 
was a struggle for Grainaissance, but amazake fl ew when it 
arrived.
 Talk with Tony Plotkin. 1988. Feb. 18. He uses both 
commercial enzymes and a fair amount of koji. The latter 
gives a better, more complex fl avor due to the koji’s complex 
enzyme system. And use of koji is a marketing plus. The 
main enzyme suppliers are Miles Laboratories (they are the 
most helpful), Pfi zer, Novo Enzymes, Rohm, Finnsugar, plus 
several others. The main advantage of commercial enzymes 
is their signifi cantly lower cost. They are also a little less 
heat sensitive and you may have a little less problem with 
bacterial contamination.
 Talk with Tony Plotkin. 1988. Feb. 21. He now sells 
about equal numbers of half pints ($1.00 retail in California) 
and pints ($1.89). He buys koji for $1.50/lb from Miyako 
Oriental Foods. Yuki Muramoto had gone by the time he 
started amazake. To make it smooth in the early days he 
fi ltered/sieved it and removed the bran by running it through 
a Foley food mill, which forced it through a screen near 
the exit end. The bran had to be cleaned from the screen 
frequently. Now he does basically the same thing on a larger 
scale. Some companies just blend the bran very fi ne without 
removing it. Frank Allen’s real name is Frank Marrero.
 He was the fi rst in the industry to use commercial 
enzymes in amazake, starting in about the spring of 1982. He 
got his fi rst enzymes from Numano Sake Co. [708 Addison 
St., Berkeley, California; founded in 1978 by Mr. Numano], 
which added these “hurry up enzymes,” purchased from 
Japan, as a secret step only at the very end of their process. 
It liquefi ed the amazake rice very nicely and quickly, and 
increased the sweetness slightly. He then bought enzymes 
(produced in a pure culture fermentation by Aspergillus 
oryzae) from Miles Laboratories but had to do considerable 
R&D to get them to work they way he wanted. He adds 
one enzyme fi rst and a second enzyme later, and adds 
calcium sulfate since the enzymes need calcium ions, but he 
defi nitely does not add hydrochloric acid or adjust the pH.
 Concerning the Los Angeles market, he could not ship 
fresh amazake that far initially because his shelf life was 
not long enough. About a year later (about 1984) he found a 
way (trade secret; no additives, a technique) to get the shelf 
life he needed. Sunset Trading, a pioneer distributor in Los 
Angeles run by Wayne Sugarman, distributed his product, as 
well as Granas’ Amashake. Sunset fi led for Chapter 11 a year 
ago and just went out of business a week ago.
 He has recently developed an amazake pudding that 
contains enzyme-modifi ed corn starch. This holds up and 
keeps its binding power much better than regular corn starch 

during hot packing.
 Tony feels he is almost able to make amazake for Tetra 
Pak at his plant; he would then ship it to Real Fresh in 
Visalia; they have non-low acid Tetra Pak machines. Phase 
1 of the amazake industry has been production; the next 
phase is marketing. If a big company and really marketed the 
product, they would probably do very well.
 Four new self-adhesive plastic laminate Labels. 1988. 
1.5 x 3 inches. Orange, red, purple, or green on white. Plain: 
Ingredients: Filtered water, brown rice, rice koji. “Koji is a 
special cultured rice that releases the sweetness of the brown 
rice. To serve: Shake well. Enjoy cold or warm. Dilute if 
desired.”
 Talk with Tony Plotkin. 1988. March 10. The carob was 
introduced in 1983 and the strawberry in 1983; it only lasted 
for 6 months. Ad in Natural Foods Merchandiser. 1988. Aug. 
p. 76. “Naturally sweet* & delicious. 100% non dairy. Made 
from brown rice. * Sweetness comes from the breakdown of 
starches into sugars, with the help of natural enzymes.”
 Talk with David Rabinowitz. He worked at 
Grainaissance in the early days. Remembers a test that 
showed their amazake contained 20% of the monosaccharide 
glucose (dextrose), and no maltose; it was too sweet for him.
 Talk with Tom and Carolyn Goldwasser. They worked at 
Grainaissance in the early days. Both recall that it was Tom’s 
idea to fl avor the amazake with almond.

1663. Nihei, Takao. 1988. History of amazake, sake, shoyu, 
and miso in Hawaii (Interview). SoyaScan Notes. Feb. 8. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Phone interview followed by a letter dated 
Feb. 18. He has written a history of sake, miso, and shoyu 
in Hawaii and America (5 installments), which he will send. 
Sake was fi rst made in Hawaii in 1908 by Honolulu Shuzo 
Seizo Gaisha; the brand was Takara Masamune. Mr. Nihei 
did research on shoyu and miso at the National Fermentation 
Lab (Jozo Shikenjo) in Japan with Dr. Nakano and knows our 
work. From there he got into sake. He doesn’t know much 
about amazake but thinks that there are no publications on 
it and there was never a commercial amazake company in 
Hawaii. The reason for that is that since long ago everybody 
there has made amazake from sake lees, perhaps since 1908, 
and not from koji, though koji was sold before World War II. 
He moved to Hawaii in 1950 and many people were making 
amazake from sake lees at that time. They mix the sake lees 
with hot water, plus sugar and a little grated ginger. His 
wife’s method is his favorite.
 Recipe #1, Hawaiian Style Amazake from Glutinous 
Rice and Sake Lees: Cook 1 cup glutinous rice (incorrectly 
called “sweet rice” or “mochi rice”) with 3 cups water to 
make a porridge or gruel (okayu). Turn off heat and leave in 
covered pan for 10 minutes. When it is still fairly hot (50-
55ºC; 122-131ºF), mix in 1 lb sake lees (sake kasu, which 
still contain some enzymes). Wrap the pot with towels 
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or a blanket to keep the heat at about 130-140ºF (this is 
important) and allow to incubate in a warm place for about 
2-3 hours. When the mixture becomes soft, add 1 cup sugar 
and 3 cups hot water, then bring to a boil over low heat. To 
serve, mix 1 part of this base with 2 parts water; Enjoy hot or 
cold. Refrigerate leftovers in a sealed glass jar.
 Recipe #2, Quick and Easy Hawaiian Style Amazake 
from Sake Lees (without Glutinous Rice). Mix 3 cups hot 
water with ¼ pound (about 3/4 cup) sake lees. Let it stand for 
a while until the lees become soft. Heat on low heat, stirring 
gently until lumps dissolve. Stir in ½ to 3/4 cup sugar and 
¼ teaspoon salt. When it comes to a boil, add a little grated 
ginger juice immediately, and serve. Address: 422 Uhini 
Place, Honolulu, HI 96813. Phone: 808-537-1369.

1664. Schiering, Bob. 1988. New amazake products in Tetra 
Pak cartons (Interview). SoyaScan Notes. Feb. 19. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: Bob has just talked with California Natural 
Products in Manteca, the makers of Imagine Foods’ 
amazake. They say that two multi-million dollar companies 
will shortly have amazake drinks in Tetra Pak cartons on the 
market. Other parties suggest that Great Eastern Sun might 
possibly be involved.
 Note: In Dec. 1989 Grainaissance of Emeryville, 
California, launched Grainaissance Amazake Naturally 
Sweet Rice Drink (in a Tetra Brik Aseptic Carton) [Original 
Flavor, Almond Shake]. In June 1990 Imagine Foods of Palo 
Alto, California, launched Rice Dream Low Fat Non-Dairy 
Beverage (in a Tetra Brik Aseptic Carton).

1665. Mitchell, Cheryl; Mitchell, Pat. 1988. California 
Natural Products and the outlook for amazake and amazake 
products (Interview). SoyaScan Notes. Feb. 22. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: CNP manufactures the rice base for Robert 
Nissenbaum’s Rice Dream, non-dairy frozen dessert. Dr. 
Cheryl Mitchell is a food chemist, head of the company’s 
R&D, and an expert in the use of enzymes on whole grains. 
Pat is head of marketing. Both have a strong personal and 
business interest in and commitment to natural foods.
 Pat: “This fall two major natural foods companies are 
coming out with amazake that will be made by CNP. One 
of these will be packaged in Tetra Brik cartons and one will 
be fresh. Neither of these companies is presently involved 
with amazake. The whole challenge is to make a product 
that is superior in taste to analogous soy products. If you 
accomplish that, you have a good market potential.”
 It is very diffi cult to get a good amazake fl avor in Tetra 
Pak; it’s got a lot to do with technique. It is presently diffi cult 
and expensive to develop low-acid Tetra Brik products. The 
tests cost about $8,000 for 2 hours. Another problem is the 
loss of the fresh taste that many prefer for a cooked taste. 
Many people don’t like the beany taste in soymilk and some 

have soy allergies. These are good amazake customers. 
Rice syrup is used as a sweetener in 2-3 U.S. soymilks. He 
thinks the market potential depends on how good a job each 
companies does in developing quality products. “We did not 
want to come out with another Grainaissance type product. 
We wanted a really fi ne tasting product. Grainaissance has 
what we consider a lot of negative characteristics, such 
as a glucose bight. Apparently he [Tony Plotkin] is using 
some type of glucose enzyme. Some people like things very 
sweet.”
 Cheryl: “Amazake has a tremendous potential in the 
United States. Dairy products are not the only way to get 
protein. The nutritional composition of rice is very good 
and the hypoallergenic nature offers a lot of new potential 
products and alternatives to dairy products. Adding enzymes 
to milk does solve the problem for the many people who are 
allergic to milk.” Many of America’s biggest food companies 
are now quietly focusing their research efforts on rice. They 
feel that rice is where the future is. Everyone is keeping this 
under their hats.
 CNP defi nitely does not add hydrochloric acid to lower 
the pH. It wouldn’t work. The natural buffers in the whole 
grain would neutralize the hydrochloric acid. Use of acid 
would also cause off fl avors and souring from random 
hydrolysis. Miles knows refi ned corn starch hydrolysis but 
doesn’t know anything about using commercial enzymes 
with whole grains, which is where CNP has its patents: 
enzymatic hydrolysis of whole grains. The pH of CNP’s 
amazake stays right around 6.7 throughout the process. They 
do not adjust the natural pH at all. Calcium ions from any 
source are needed as a co-factor for the alpha amylase. They 
inactivate the enzymes with heat, not with pH adjustment. 
Robert Nissenbaum knew what he wanted and he trained us 
as to how to get it. It was a whole new area for us. They now 
have a spray dried rice sweetener. The koji mold is a good 
producer of alpha amylase but it is heat sensitive. Enzymes 
will not work on raw starch; moist heat has to be applied 
to gelatinize the starch. Malted barley (commonly called 
“malt”) is still the best known producer of beta amylase. 
Each source produces enzymes that give subtly different end 
fl avors. Aspergillus niger is a widely used source of alpha 
amylase.
 Concerning sweeteners, she was shocked to fi nd that 
very few feeding studies have been run on fructose, since it 
is a natural product found it fruits, but in small quantities, 
balanced with glucose. There are now toxicity studies on 
fructose. The sweeteners in rice syrups are glucose and 
maltose balanced and buffered by complex carbohydrates. 
She thinks NutraSweet [made by Monsanto] should never 
have been allowed on the market. Many food chemists are 
appalled at it. The worst thing is that it is educating our 
children’s tastes to a very sweet taste. One problem with rice 
syrup is that it imparts a distinct rice fl avor. They are seeing 
to what extent it can be reduced naturally. They now have 22 
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different rice syrups, each custom tailored to an application. 
Address: California Natural Products, P.O. Box 139, 
Manteca, CA 95336 (Near Stockton). Plant: 1250 E. Lathrop, 
Lathrop, CA 95330. Phone: 209-239-3966.

1666. Milbury, Peter. 1988. Chico-San, amazake, and rice 
syrup (Interview). SoyaScan Notes. Feb. 23. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Peter believes that the earliest recipe for 
amazake in a U.S. cookbook was in Cornellia Aihara’s 
The Chico-San Cookbook. This was later reprinted as The 
Macrobiotic Kitchen by Japan Publications. The original 
book was a labor of love by Cornellia for Chico-San, edited 
by Peter Milbury and Dave Schleiger. Cornellia has always 
taught using amazake as a sweetener, and she prefers it 
to rice syrup. She has a wonderful cake, sweetened with 
amazake and with an amazake frosting. She was a pioneer in 
introducing amazake to America.
 Junsei Yamazaki is now selling his own miso. He is at 
Route 1, Box 1333, Orland, CA 95963. Phone: 916-865-
5979. The product name is Junsei Amazake Miso.
 Concerning the future of amazake: “I think it’s hot. It’s 
just got nowhere to go but explode. It’s such a wonderful 
product, with so many variations. All the beverages are 
now dessert drinks. Someone should make an amazake 
counterpart to soymilk, sold in larger quantities, with a 
smoother consistency, less solids, and less sweetness. Chico-
San is now working on an amazake powder with California 
Natural Products (CNP); mix with warm water and serve as 
a drink. Rice syrup also has great potential as a sweetener. 
Chico San’s Yinnies, a malted sweetener, were the fi rst 
product of their type in America. Sjon Welters of Nasoya 
is at least thinking about using amazake as a sweetener for 
soymilk. Sjon spent a week in the Chico-San rice syrup 
operation before it was shut down and moved to CNP. The 
amazake used for Rice Dream is much sweeter than a typical 
amazake. “I think Rice Dream is one of the most fantastic 
products I’ve ever tasted. Originally Chico-San was going 
to make the product for him. Then we shifted down to CNP. 
One company that might have interest in amazake is JGR 
Resources, Inc. Dr. Adam Lambert is Technical Director. 
P.O. Box 97, Haskell, New Jersey 07420. Phone: 201-835-
7644. Their product is Koji-Converted Rice-O-Sweet Brown 
Rice Syrup. They are a wholly owned minority corporation, 
that took over a brewery.
 The fi rst attempt Peter ever heard of to package amazake 
in Tetra Pak was in Jan. 1985, just after Heinz took over 
Chico-San. Bob Kennedy and he set up a run with Real Fresh 
in Visalia. Real Fresh botched the homogenization. By this 
time Chico-San had a lock-tight exclusive contract with CNP 
to make rice syrup and amazake just for them, using their 
rice. Chico-San set up CNP in the rice syrup and amazake 
business and spent enormous amounts of time showing them 
how to do it. Before that, starting in 1972, Chico-San made 

its own rice syrup in Chico using not koji but a combination 
of malted brewer’s barley and commercial enzymes from 
Miles Laboratories. At that time CNP would make the 
amazake for Robert Nissenbaum, but Chico-San would do 
the billing. This changed after Heinz took over and couldn’t 
meet their commitment to the contract with CNP. So CNP 
got out of the contract and dealt directly with Nissenbaum.
 Milbury and Belleme say Macromuse (Peggy Rossoff; 
301-656-4313, Bethesda, Maryland Circ. 12,000) is much 
better for long in-depth articles than East West. Address: 
Lundberg Farm, Box 369, Richvale, California 95974. 
Phone: 916-882-4551.

1667. Roller, Ron. 1988. Edensoy and the U.S. soymilk 
market (Interview). SoyaScan Notes. Feb. 23. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Ron estimates the size of the U.S. soymilk 
market to be about 2.1 million gallons a year (not including 
infant formulas, or small fresh local manufacturers). The 
largest companies, in descending order of size, are: American 
Soy Products (Eden Foods; 55-65% market share), Vitasoy, 
Sunsoy, Westbrae, and Great Eastern Sun. The trend is 
defi nitely up. Vitasoy’s aggressiveness in the marketplace 
from early 1987 slowed down Edensoy’s progress. Then 
Vitasoy had big programs and in the last 4 months they seem 
to have cooled out quite a bit. A Dun & Bradstreet report 
shows that they lost $700,000 last year selling soymilk.
 All is going very well in the joint venture with the 
various Japanese companies. The relationships are generally 
harmonious, and they are on target in terms of their volume 
goals and expectations. They hope to increase volume to cut 
down overhead expenses. The plant can make 65-70,000 
cases/month. During the last 2 months there have been 15 
enquiries for export, some of which will soon be signed 
agreements with France, New Zealand, Australia, etc. They 
have approval for 190 Kroger stores and are cautiously 
optimistic on this. Mr. Iwazuki from Marusan runs the ASP 
plant. They now have 6 soymilk products which are Eden 
Foods’ top six best-sellers: three fl avors (carob, vanilla, 
original) in two sizes (liter and 250 ml). By volume, the liter 
outsells the 250 ml by more than 3 to 1. Next: an organic 
soymilk (They now use non-organic Beeson soybeans. The 
organic market now seems to be growing rapidly), some new 
fl avors, and some totally new soy products, such as tofu. 
Eden no longer imports soymilk. Soymilk is pretty price 
sensitive; whenever they put it on sale, it moves. They just 
started a case-stack program that Sunsoy has had for years. 
When they started the plant they stopped wholesaling, and 
dropped over $1 million of wholesale business. But they 
made that up this past year, plus some.
 Concerning oil in soymilk: The label on their Japanese 
imported product was not correct. Oil was added in Japan but 
Eden was not told. It was not listed on the label. When their 
U.S. product was launched, it contained less than 1% added 
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oil. Eden got so many complaints about this small amount 
that they now no longer add oil, except to the carob, and 
that will be discontinued as soon as their present labels are 
reprinted.
 Concerning other grains, they are importing Job’s tears, 
which is now recommended by macro teachers for cancer 
patients. They brought the price from $8.50 down to $2.00/lb 
and sell lots. Also involved with quinoa, they used to be the 
master distributor for Quinoa Corp. but are now importing 
lots from Andean countries; expect to reduce the retail price 
by 40%. They are thinking of using quinoa in soymilk. 
Their present sweetener is “malted cereal sweetener” which 
is made by mixing sprouted barley with corn grits, the 
adjunct. Rice is too expensive. You can get a higher sugar 
content with corn than with barley. Rice is still higher in 
sugar. Corn converts the fastest; rice is slow. It is specially 
made by a malting house, and they use almost a tanker load 
every 10 days. They helped develop the product and intend 
to come out with a line of malted grain sweeteners using 
malted barley plus different grains. “There is a lot of funny 
business in the malting arena.” They did not like the use of 
commercial enzymes by California Natural Products. He 
thinks most people do not realize how their rice syrup is 
made. Address: Director of Purchasing, Eden Foods, Clinton, 
Michigan.

1668. Ballentine, Rudolph. 1988. Butter versus oil: Choosing 
a cooking medium. East West. Feb. p. 38-43. Excerpted from 
his book Transition to Vegetarianism.
• Summary: Contents: Introduction. Vegetable oils in the 
American diet. Polyunsaturated oils and free radicals. 
Controlling free radicals. Turning the tide. Free radicals and 
atherosclerosis. Margarine and vegetable shortening. Butter’s 
little-recognized virtues.
 Contains a detailed discussion of the free radical theory 
of aging. “After World War II the technology needed to 
extract oils from many grains and seeds became widely 
enough available that the oils became affordable and could 
compete with more established dietary fats like lard and 
butter. During the next three decades the consumption of 
vegetable oils rose approximately threefold.”
 “Many of the effects seemed to stem from the marked 
tendency that polyunsaturates have for rancidity. When there 
are two unsaturated spots in the fat chain, oxygen will tend 
to pick off a hydrogen atom, forming a peroxide fragment, 
which is highly reactive... Until it combines with something, 
it is called a free radical. Each of these mischief-makers, 
the free radical and the peroxide fragment, is quick to react 
with other molecules that it contacts.” The effects of many, 
if not most, cancer-causing agents are thought to involve the 
formation of free radicals, which readily damage DNA.”
 Oxidation is the basic process in free radical formation.
 “Controlling Free Radicals. In the 1970s a number of 
reports emerged attributing to such antioxidants the ability to 

reduce the incidence of cancer. Beta carotene, for example... 
A recent study of elderly people showed that those taking the 
most carotene-containing foods had a risk of cancer that was 
less than a third of those who took the least of such foods... 
The presence of such antioxidants in whole foods probably 
accounts for the fact that the intake of vegetable oils as 
part and parcel of a whole-plant food is associated with a 
decreased risk of free-radical-related diseases like cancer, 
whereas the intake of most of the commonly added, extracted 
oils from plant sources has the opposite effect.”
 “As long as the diet is rich in the antioxidant vitamins 
and the trace minerals, such as selenium and zinc, that are 
needed to keep the relevant enzyme systems replenished, one 
should be able to handle a moderate load of free radicals.” 
Gerontologists began to formulate a theory of aging that is 
based on the cumulative damage suffered from free radical 
activity. Age spots on the skin and increases in the tissues 
with age is composed of peroxidized cellular components, 
primarily the unsaturated fatty acids that are a major 
constituent of cell membranes. Dermatologists have found 
a fourfold increase in premature wrinkling and aging of 
the skin in those with increased free radical exposure due 
to taking extra polyunsaturated oils in the diet. “What has 
come to be called the free radical theory of aging... much 
of what we call aging may simply be the accumulation 
of damage that has occurred each time antioxidants and 
enzyme quenchers fail to control and focus free radical 
activity. According to this theory, aging would accelerate as 
control mechanisms are overwhelmed and free radical and 
peroxide levels rise. That this is so has been supported by 
measurements of lipid (fat) peroxide levels in the blood of 
different age groups: there was a gradually mounting level 
of peroxides, which increased each decade of life from 
childhood through age 70.”
 Free radical damage may play an even more primary 
role in the origin of atherosclerosis... they fi nd that both 
patients suffering from heart attacks and those who had 
strokes had levels of lipid peroxides in the blood that were 
double those of normal persons. Much of the oil consumed 
today is damaged by deep-frying... the unsaturated fatty acids 
not only tend to undergo peroxidation, they also begin to join 
together, forming chains and cyclic compounds. One way 
to deal with the risks of polyunsaturated oils is to saturate 
them. Hydrogenation... reduces the tendency of the oil to 
pick up oxygen and undergo free radical transformation. 
Hydrogenated fats are less likely than oils to polymerize 
and to form toxic by-products. The new versions are called 
trans-fatty acids. Though even in a natural diet small 
amounts of trans-fatty acids can occur, in North America 
since 1940, due to the growing popularity of hydrogenated 
fats like margarine and vegetable shortenings, intake has 
approximately tripled. Only butterfat remains as a reasonable 
option. It is largely saturated and is less prone than vegetable 
oils to form free radicals. A common folk practice in India is 
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to take a tablespoon of clarifi ed butter (ghee) in the morning. 
Milk fi gures prominently in the regimes of Rasayana, a 
subdiscipline in Ayurveda devoted to rejuvenation. Butyric 
acid has been recently been credited with at least four 
distinct activities that might be of benefi t in preventing or 
treating Alzheimer’s disease.
 “During the various treks he made around the world in 
the 1920s to study the relationship of dietary patterns and 
health, Weston Price was consistently impressed with the 
role of butterfat in promoting good health. His observations 
led him to suggest that butter might increase longevity.” First 
and foremost, it is not a constituent of the animal carcass, 
as are lard and suet. It is a fat that is derived and produced 
specifi cally for nourishing. One would expect that nature 
would provide it with special qualities for preserving and 
enhancing the quality of life. Natural medicines made form 
herbs and spices are often produced in a ghee base that is 
thought to enhance their effect. Address: M.D., Himalayan 
Inst., Pennsylvania.

1669. Fulmer, Richard W. 1988. The soybean as a chemical 
factory. In: L. McCann, ed. 1988. Soybean Utilization 
Alternatives. St. Paul, MN: Univ. of Minnesota Center for 
Alternative Crops and Products. vi + 429 p. See p. 1-12. [5 
ref]
• Summary: Discusses the chemical composition of the 
soybean in detail including its fi ber, protein, carbohydrates, 
oil, minerals and ash, lecithin and gums, vitamins, sterols, 
and numerous microconstituents.
 Today’s modern soybean processing plant will process 
between three and four million pounds of soybeans daily, 
or roughly 75,000 bushels or 2,500 acres of soybeans each 
day. Further, it is not uncommon to have in excess of one 
million bushels of bean storage at the processing plant. The 
control processing of edible soy fl our includes the following 
measurements: Lipoxygenase, peroxidase, nitrogen solubility 
index (NSI), protein dispersibility index (PDI), urease, 
trypsin inhibitor (TI), and available lysine. Address: Cargill, 
Inc., Minneapolis, Minnesota 55440.

1670. Grainaissance Inc. 1988. Amazake (Leafl et). 
Emeryville, California. 2 p. 22 x 14 cm.
• Summary:  See next page. This pink leafl et, printed 
both sides, describes amazake and each of the company’s 
varieties: Almond (the best-seller), apricot, mocha-Java, 
and plain. “Grainaissance Amazake is a rich, refreshing 
drink made from cultured whole grain brown rice... Koji 
(fermented rice) is added to the cooked rice causing an 
enzyme action to break down the starches. As the mixture 
incubates, the natural sweetness develops, creating a nectar-
like beverage. This is Amazake. Grainaissance Amazake 
contains no alcohol, no added salt, and no added sugars.”
 Nutritional composition per 8 oz serving of the plain/
almond are protein 3/7 gm, fat 1/8 gm, carbohydrates 

49/48 gm, calories 210/295. Recipes (developed by Laurel 
Plotkin) are given for Creamy Banana-Sesame Amazake 
Drink, Amazake Popsicles, Carob Amazake Frosting, Zesty 
Amazake Salad Dressing, Warm Ginger Amazake, Amazake 
Gelatin Dessert, plus suggestions for baking with amazake. 
The Popsicles, Salad Dressing, and Frosting are Tony 
Plotkin’s favorites. Address: 1580 62nd St., Emeryville, 
California 94608.

1671. Liener, Irvin E.; Goodale, R.L.; Deshmukh, A.; et al. 
1988. Effect of a trypsin inhibitor from soybeans (Bowman-
Birk) on the secretory activity of the human pancreas. 
Gastroenterology 94(2):419-27. Feb. [56 ref]
• Summary: “This study was undertaken to clarify the 
issue of whether feedback regulation of pancreatic enzyme 
secretion occurs in humans. A naturally incurring inhibitor 
of trypsin and chymotrypsin, the Bowman-Birk inhibitor of 
soybeans, was used to reduce the activities of these enzymes 
normally secreted by the pancreas into the duodenum.”
 A negative feedback system was observed. Directly 
supplying BBI (Bowman-Birk inhibitor) or raw soy fl our to 
the duodenum causes an increase in secretion of pancreatic 
enzymes. Note that BBI, in contrast to KTI (Kunitz trypsin 
inhibitor), survives in gastric juice. Address: Dep. of 
Biochemistry, College of Biological Sciences, Univ. of 
Minnesota, St. Paul; and Dep. of Surgery, Medical School, 
Univ. of Minnesota, Minneapolis, Minnesota.

1672. Natural Foods Merchandiser. 1988. Grainaissance Inc. 
Feb. p. 58.
• Summary: Grainaissance of Emeryville, California, 
recently moved into a new manufacturing plant to 
accommodate the growing demand for its products. The 
company is expanding its amazake into the Northeast, the 
Northwest, and the South with distributors including Tree 
of Life, Stow Mills, Balanced Foods, Collegedale, Midwest, 
Texas Health, Ozark Cooperative, Akin, NutraSource, and 
Applegate.

1673. Shurtleff, William; Aoyagi, Akiko. 1988. Amazake 
and amazake frozen desserts: Industry and market in North 
America. 1st ed. Lafayette, California: Soyfoods Center. 10 
+ 28 + 17 + 17 p. Feb. 21. 28 cm. [82 ref]
• Summary: Contents: 1. Amazake industry and market 
analysis: Introduction and overview. History. Market size and 
growth rate (“Approximately 295,000 gallons of amazake 
were produced in North America during 1987”). Comparison 
with the soymilk market. Largest manufacturers of amazake 
and amazake products in North America. Market segments 
(who buys, outlets where sold, geographical). Product types. 
Prices. Packaging. Imports. Market outlook and forecast. 
2. Forty-three commercial amazake products and product/
company histories, with index. 3. Bibliography on amazake 
and amazake frozen desserts (17 references with index). 4. 
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Early documents and labels.
 Note 1. This is the earliest document seen (Oct. 2021) 
that gives the market size for amazake or rice beverages in a 
geographical area.
 Note: This is the earliest English-language document 
seen (Oct. 2021) that uses the term “rice beverage” to refer 

to amazake. Address: Soyfoods 
Center, P.O. Box 234, Lafayette, 
California 94549. Phone: 415-
283-2991.

1674. Sutardi, -; Buckle, K.A. 
1988. Characterization of extra- 
and intracellular phytases from 
Rhizopus oligosporus used in 
tempeh production. International 
J. of Food Microbiology 6(1):67-
79. Feb. [18 ref]
• Summary: This Rhizopus 
mold produced both extra- and 
intracellular phytases. The 
enzymes were isolated, partially 
purifi ed, then characterized. 
Address: Dep. of Food Science 
& Technology, Univ. of 
New South Wales, P.O. Box 
1, Kensington, NSW 2033, 
Australia.

1675. Kerrigan, Stuart. 1988. 
“Modern amazake,” Price Rice, 
and future plans to make seitan 
(Interview). SoyaScan Notes. 
March 10. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Stuart uses the 
term “modern amazake” to 
refer to that made with purifi ed 
commercial enzymes. After 
the sale of Price Rice, which 
was a fi nancial disaster, Mary 
Lee worked with a dessert 
company in Florida making pies 
with modern amazake out of 
her home. Then she moved to 
California. Stuart has just signed 
a contract to work with Daniel’s 
of Boston, Massachusetts, 
making seitan and amazake.
 Note 1. In Sept. 1979 
Stewart Kerrigan (1850 South 
Lake Lotela Dr., Avon Park, 
Florida 33825) ordered the books 
Tofu and Soymilk Production, 
and The Book of Tempeh, by 

Shurtleff and Aoyagi from New-Age Foods Study Center in 
California.
 Note 2. According to Lenny Jacobs (3 July 1992) 
Daniel’s of Boston is not yet open and may never open. The 
owners of the restaurant building in Brookline have been 
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paying rent on it for years. Brother Ron Pickarski helped to 
develop the menu. Address: Florida.

1676. Steinkraus, Keith H. 1988. Re: Amazake. Letter to 
William Shurtleff at Soyfoods Center, March 12. 1 p. Typed, 
with signature on letterhead.
• Summary: “Unfortunately we do not have a fi le or 
bibliography on amazake. Since it is more or less a stage in 
sake fermentation, we have not thought of it as a separate 
fermentation. If it stands on its own feet, I am happy that 
you are bringing it to the light of Western scientists... The 
amylases from Aspergillus oryzae convert a portion of the 
rice starch to glucose/maltose so the beverage has a sweet/
Aspergillus fl avor. Since A. oryzae has no ability to produce 
ethanol from the sugars, in the absence of added yeast, the 
beverage remains non-alcoholic.”
 Note: Maltose is a crystalline dextrorotary fermentable 
sugar, C12H22O11. Glucose is a sugar, C6H12O6, known in 
dextrorotary, levorotary, and racemic forms; especially the 
sweet colorless soluble dextrorotary form that occurs widely 
in nature and is the usual form in which carbohydrate is 
assimilated by animals. Address: New York State Agric. Exp. 
Station, Dep. of Food Science & Technology, P.O. Box 462, 
Geneva, NY 14456-0462. Phone: 315-787-2276.

1677. Marking, Syl. 1988. Soil microbes munch on pesticide 
lunch. Soybean Digest. Mid-March. p. 14-15.
• Summary: Soil microbes are developing enzymes that 
break down soil applied insecticides and herbicides, often 
before they’ve worked on their target pest. This is called 
enhanced or accelerated biodegradation. The main problem 
is with soil insecticides for treating corn rootworm.

1678. Chou, Cheng-Chun; Ho, F-M.; Tsai, C-S. 1988. Effects 
of temperature and relative humidity on the growth of and 
enzyme production by Actinomucor taiwanensis during sufu 
pehtze preparation. Applied and Environmental Microbiology 
54(3):688-92. March. [20 ref. Eng]
• Summary: Highest yields of protease and lipase were 
found after 60 hours incubation at 97% relative humidity and 
25ºC. Highest yield of alpha- amylase was observed after 
48 hours incubation at 96-97% relative humidity and 30ºC, 
and the highest amount of alpha-galactosidase was observed 
at 35ºC and 96 relative humidity after 60 hours of growth. 
Results suggest that temperature and humidity should 
be controlled at 25-30ºC and around 97%, respectively, 
during the commercial preparation of sufu pehtze. Address: 
Graduate Inst. of Food Science & Technology, National 
Taiwan Univ., Taipei, Taiwan.

1679. Hesseltine, C.W.; Rogers, Ruth; Winarno, F.G. 1988. 
Microbiological studies on amylolytic Oriental fermentation 
starters. Mycopathologia 101(3):141-55. March. [95 ref]
• Summary: Soy is not mentioned in this article. “Ragi and 

ragi-like starters were obtained from China, India, Indonesia 
(Java and Bali), Malaysia, Nepal, Philippines, and Taiwan. 
These starters have a number of names in each country 
(murcha, bubod, Chinese yeast).”
 Contents: Literature review (includes the names of these 
starters in China, India, Nepal, Indochina, Indonesia, Korea, 
Philippines, Taiwan, and Thailand). Materials and methods. 
Results (Total mold and yeast counts; presence of Rhizopus, 
Mucor, Amylomyces, and Absidia molds). Discussion. 
References. Address: Northern Regional Research Center, 
Peoria, Illinois.

1680. Hondo, Satoshi; Yasuhira, Hitomi. 1988. Taipu no 
kotonaru tane kôji-kin ni yoru miso no shijô. III. Tane kôji-
kin to miso hinshitsu no kankei [Fermentation of miso using 
various koji molds. III. Effect of koji mold on the quality of 
miso]. Shinshu Miso Kenkyusho Kenkyu Hokoku (Report of 
the Shinshu-Miso Research Inst.) No. 29. p. 14-19. [14 ref. 
Jap; eng]
• Summary: Koji variants used to produce rice miso, 
barley miso, soybean miso, sake, shochu, soy sauce, etc. 
(Aspergillus oryzae and A. Sojae) were evaluated, as regards 
such attributes as growth rate, fermentation products, 
enzymic activity and sensory quality.

1681. Osawa, Yoshiaki; Ishizawa, Hiroaki; Yasuhira, Hitomi. 
1988. Ekusutoruuda shori daizu ni yoru miso no shijô. II. 
[Miso production from extrusion cooked soybeans. II.]. 
Shinshu Miso Kenkyusho Kenkyu Hokoku (Report of the 
Shinshu-Miso Research Inst.) No. 29. p. 7-13. [8 ref. Jap; 
eng]
• Summary: Soybean fl our was cooked by boiling, steaming 
or twin screw extrusion and used, in conjunction with 
modifi ed koji or appropriate isolated enzymes, in miso 
production. The modifi ed koji had enhanced enzyme activity. 
Miso, koji and cooked soybean nutritional and sensory 
attributes were evaluated. Address: 1&3. Shinshu-Miso 
Kenkyusho, 469-6 Nakagosho, Nagano-shi 380, Japan; 2. 
Nagano Prefectural Research Inst. of Rural Industry.

1682. Sode, Akio; Nakamura, M.; Takeda, S.; Ito, K.; Imai, 
M.; Yasuhira, H. 1988. Kôji no kôso kassei to miso no 
hinshitsu [Relationship between enzymatic activity of koji 
and miso quality]. Shinshu Miso Kenkyusho Kenkyu Hokoku 
(Report of the Shinshu-Miso Research Inst.) No. 29. p. 74-
76. [Jap]

1683. Mori, Haruhiko. 1988. Re: Noda Industrial Scientifi c 
Laboratories / Noda Institute for Scientifi c Research. Letter 
to William Shurtleff at Soyfoods Center, April 30. 1 p. 
Typed, with signature on letterhead.
• Summary: Noda Industrial Scientifi c Laboratories (also 
known as Noda Industrial and Scientifi c Laboratory, Noda 
Sangyo Kagaku Kenkyusho) is now generally known as 
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Noda Institute for Scientifi c Research. It is referred to 
as NISL in the culture collection list of the Institute of 
Fermentation, Osaka (IFO).
 The institute, which is still active, was founded 
in 1942 by Kikkoman Corporation, and exists to do 
basic investigation in the fi elds of food science and the 
life sciences, especially microbiology, enzymology, 
biochemistry, genetic engineering, etc. Address: Noda Inst. 
for Scientifi c Research, 399 Noda, Noda-Shi, Chiba-ken 278, 
Japan. Phone: 0471-23-5568.

1684. Mitchell, Cheryl R.; Mitchell, Pat R.; Nissenbaum, 
Robert. 1988. Nutritional rice milk production. U.S. Patent 
4,744,992. May 17. 8 p. Application fi led 24 April 1986. [4 
ref]
• Summary: Describes an enzymatic method for producing 
a milk-like rice liquid for use either as a beverage (like 
amazake) or in a variety of food products. “The method of 
the invention comprises selection of whole grain rice, either 
white or brown rice, which is liquefi ed, preferably with 
alpha-amylase enzymes, and then treated with relatively 
high levels of a glucosidase enzyme and/or a beta-amylase 
enzyme in a saccharifying step. The total enzymatic reaction 
time in both the liquefaction and saccharifi cation step is 
limited to prevent development of undesirable off-fl avors to 
yield a non-allergenic rice milk product having surprising 
milk-like texture and functionality, the rice milk product 
being characterized by the absence of rice-like fl avor and 
having a preferred composition...”
 Throughout the patent the product is referred to as either 
“rice milk” (“because of its surprising milk-like texture and 
functionality”) or “modifi ed amazake.” In the section titled 
“Background of the invention,” the preparation of Japanese 
amazake by the traditional method using koji is discussed in 
some detail. Soy beverages are also sold as a milk substitute. 
“Disadvantages associated with these soy-based milk 
substitutes arise primarily because of the allergenic response 
which many people have toward soy products, the bean-
like fl avor of the products and their common need for the 
addition of a sweetener.”
 Note: Presently more than 50 different enzymes have 
been found in koji. Most or all of the enzymes mentioned in 
this patent are inherently present in koji. Address: 1-2. 466 
N. Powers, Manteca, California 95336; 3. 750 Homer Ave., 
Palo Alto, CA 94301.

1685. Imagine Foods Inc. 1988. Now in quarts and bars 
(Ad). Natural Foods Merchandiser. May. p. 60.
• Summary:  See next page. “Look for quarts of Vanilla 
and Neapolitan plus new pint fl avors–Mint Carob Chip and 
Vanilla Swiss Almond. Rice Dream even comes in a new 
single serving carob dipped bar.
 “It’s a natural non-airy delight. Rice Dream’s sweet 
creaminess is cholesterol free and low in fat. Luscious. With 

fewer calories than ice cream and many other non-dairy 
desserts, but no refi ned sweeteners. And its made from 
wholesome brown rice! Your customers can dream in 13 
richly delicious fl avors. And never regret that they did.”

1686. Mills, Milton. 1988. Is man designed to eat meat? Part 
II. Organ (The) (Stanford University School of Medicine, 
California) 16(8):1, 16-23. May. [12 ref]
• Summary: “When discussing the question of diet 
and design as it relates to mankind, there are (at least) 
three issues to consider: (A) biological adaptation, (B) 
anthropological considerations, and (C) the physiological 
consequences/benefi ts of one kind of diet versus another.” 
Part II of this article discusses the “fossil evidence and 
evolutionary theory of human development, and the role 
animal foods have played in homo sapien groups and 
societies.”
 Primate evolution is believed to have started about 
80 million years ago when primitive shrew-like creatures 
that lived in trees separated from terrestrial insectivorous 
mammals. “About 70 million years ago the prosimians 
(tarsier, lemur, loris, etc.) and the anthropoids (the line which 
gave rise to monkeys & hominoids) separated from the 
tree shrews. ‘The radiation of the anthropoids began 35-40 
million years ago when the New World monkeys separated 
from the hominoids (Old World monkeys, apes, hominids). 
The Old World monkeys diverged about 20 million years 
ago from the line which gave rise to apes and hominids, and 
fi nally, the hominids branched from the apes about 5 million 
years ago.’ The term “hominoid” refers to apes and human 
primates, while “hominid” refers to primates thought to 
belong to the human line.
 The existing fossil evidence of early anthropoids 
shows skeletal modifi cations consistent with a frugivorous 
(herbivorous) diet. “Even at this early stage, the primate 
line which would eventually lead to hominids shows the 
morphology of a committed herbivore; that is, the expanded 
angle mandible and the jaw joint about the plane of the 
teeth.”
 The original anthropoid diet consisted mainly of fruits, 
with some foliage (leaves). As the hominids (human line) 
branched from the hominoids (apes), they came to occupy a 
more fully terrestrial niche than the other apes and monkeys. 
“Increasing brain size, remodeled teeth, and hips and lower 
limbs redesigned for walking are major hallmarks of the 
human tribe, Hominini. This holds at least two genera: 
the extinct Australopithecus (“southern ape”), and Homo 
(“man”). The genus Australopithecus is thought to have 
given rise to the genus Homo.” Hominoids developed an 
erect, exclusively bipedal posture, a reduction in canine 
teeth, and thick enamelled molar teeth. Hominids existed for 
well over 1 million years before the fi rst reputed evidence 
of tool use. “Hominids sacrifi ced any hope of acquiring the 
requisite speed of most mammalian carnivores when they 
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committed to erect bipedal locomotion.” Compared with 
most carnivores, hominids and humans have a poor sense of 
smell, mediocre hearing, and fl at nails instead of sharp claws. 
Carnivores generally have extremely acidic gastric juices for 
killing most bacteria from putrefying fl esh; humans do not, 
and in fact they typically experience gastrointestinal distress 
as a result of ingesting some minor pathogen. Carnivores 
have no salivary enzymes, whereas humans have starch-
digesting enzymes in their saliva.
 “Notwithstanding evidence to the contrary, since 
the establishment of paleoanthropology in the late 19th 
century, orthodox views have envisioned pre- and early 
humans as largely carnivorous, brutal cave-persons.” The 
author examines why these views have persisted almost 
unchallenged until recently.
 “The fi rst reputed member of the genus Homo, Homo 
habilis (handyman), is thought to have appeared about 2-2.5 
million years ago and stood no taller than fi ve feet.’ Homo 
erectus descended from Homo habilis, and is thought to have 
existed between 1.6 million and 200,000 years ago. Homo 
sapiens is thought to have descended from Homo erectus 
between 130,000 and 70,000 years ago in Africa and spread 
to other continents. Anatomical differences between Homo 
sapiens and his two forbears are minor, and are differences of 
degree, not of form or function. Statistical studies of present-
day hunter-gatherers reveal that most of their food supply 
consists of plants. The basic day-to-day diet is provided by 
the collecting efforts of adult women. From hunter-gatherers, 
humans gradually switched to an agrarian society, saving 
some of the wild seeds they gathered to be replanted.
 Note: Part III of this article and the bibliography for 
the fi rst two parts were never published. Address: Third 
year medical student and president of the Stanford Medical 
Students Assoc., Stanford Univ., California.

1687. Murata, Katsumi; Kusakabe, I.; Kobayashi, H.; Kiuchi, 
H.; Murakami, K. 1988. Functional properties of three 
soymilk curds prepared with an enzyme, calcium salt and 
acid. Agricultural and Biological Chemistry 52(5):1135-39. 
May. [15 ref. Eng]
• Summary: Soybean curds prepared with an enzyme 
showed high emulsion stability over a wide range of pH (2-
10) and temperature (20-80ºC) whereas calcium–and acid 
curds were stable only at pH 4-6, and temperature greater 
than 40ºC. Though foam stability of each curd was low, the 
enzyme-curd had higher values than others over wide pH 
and temperature range. Lyophilised enzyme-curd showed 
higher solubility in water than others, although its water-
holding capacity was lower than the others. No gelation was 
observed in any of the soymilk curds. These results indicate 
the high potential enzyme-curd has over the others in 
application to various kinds of food products. Address: 1&4. 
Research Development Section, Kibun Food Chemifa Co. 
Ltd., 2-5 Shinbashi 3-chome, Minato-ku, Tokyo 105; 2,3&5. 

Inst. of Applied Biochemistry, Univ. of Tsukuba, Tennohdai 
1-chome, Tsukuba-shi, Ibakraki 305. All: Japan.

1688. Alfa-Laval Food Engineering AB. Soy Application 
Group. 1988. Soyfoods: Old traditions with new potentials. 
P.O. Box 64, S-221 00 Lund, Sweden. 12 p. [Eng]
• Summary: Contents: Soy–The miracle plant. Soy–The 
nutritious plant. Soy products yesterday and today. Soy 
processing yesterday and today: Traditional, hot grinding, 
blanching, the Soyal process. Soy processing with Soyal: 
Gives a diagram of the equipment and describes the 7 
main steps in the process, starting with bean cleaning 
and ending with soybase, from which can be made the 
products described in the next section. Soy products today 
and tomorrow: Soy beverage, tofu, soy yoghurt, frozen 
desserts (ice cream)–Imagination sets the limit. On the 
facing right-hand page is a superb color photo showing 32 
modern commercial soyfood products in colorful packages, 
most based on soymilk and tofu. Alfa-Laval R&D Centres 
at your service. Alfa-Laval in soy processing: Discusses 
the Guangdong Cannery in Guangzhou (Canton), China, 
the fi rst company to install a complete soy beverage plant 
based on Soyal technology (it now runs 2 shifts to produce 
20,000 liters/day of plain and fl avored soy beverage), and the 
CAC Soyal plant in France which makes the Bioforme line. 
“Founded more than a century ago, Alfa-Laval has a current 
workforce of 16,000 and is represented in 130 countries 
through subsidiaries and agents. The group comprises 160 
companies worldwide with 45 manufacturing plants.”
 Processing: Traditionally soybeans were soaked in 
cold water then ground in cold water, fi ltered, and cooked 
to make soymilk with a beany fl avor. “Hot grinding: The 
undesirable taste and smell stem from ketones and aldehydes 
produced by the enzyme lipoxygenase which is activated by 
the traditional process and acts as a catalyst to oxidize fatty 
acids. Modern research showed that grinding in hot water 
instead of cold water eliminates the enzyme activation and 
improves the taste considerably.
 “Blanching: It was subsequently found that blanching 
instead of pre-soaking improves the taste even further. The 
beans, often dehulled, are blanched and ground together with 
an alkali solution.
 “Unfortunately, this process can affect the protein yield. 
Due to the harsh treatment, the protein tends to agglomerate 
instead of remaining in solution. In the separation stage 
these protein bodies will disappear with the fi brous residue 
[okara], reducing the protein content of the extract.
 “The SOYAL process: All of these fi ndings are 
advantageously combined in Alfa-Laval’s processing line 
SOYAL. The process has been optimized to produce a 
soybase with a high protein content and a high nutritional 
value. The soybase produced has a widely acceptable fl avour 
and mouthfeel with no trace whatsoever of the original 
unpleasant taste and smell.” Address: Lund, Sweden.
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1689. Imagine Foods. 1988. Not a lick of guilt (photo of Rice 
Dream) (Ad). Vegetarian Times. June. Back cover.
• Summary:  See next page. This full page color ad also ran 
in the May issue of East West Journal. The text below the 
headline reads:
 “It’s a natural non-dairy delight.
 “Rice Dream’s sweet creaminess is cholesterol free 
and low in fat. Luscious. With fewer calories than any ice 
cream and many other non-dairy desserts, but no refi ned 
sweeteners. And it’s made from wholesome brown rice! Try 
our carob dipped Rice Dream bars plus new quart sizes of 
Vanilla and Neapolitan. You can dream in thirteen richly 
delicious fl avors. And never regret that you did.”

1690. Toyo Shinpo (Soyfoods News). 1988. Okara peesuto 
de shokupan. Kôso shori de seihin o kaihatsu [The National 
Vegetable Protein Association is making bread with an okara 
paste, developed from a specially-treated enzyme]. July 21. 
p. 3. [Jap; eng+]
• Summary: Mr. Ryoji Sekiguchi is president of 
Zenkoku Shokubutsu Tanpaku Kyodo Kumiai located at 
Sendagi-2-48-8, Bunkyo-ku, Tokyo, Japan. For the past 
ten years, the National Vegetable Protein Association has 
been conducting research with okara and has developed an 
okara paste made by treating regular okara with a special 
enzyme. This paste can be used in noodles, mayonnaise, 
miso, ketchup, croquettes, hamburgers, confectionery, tofu, 
ice cream, etc. One of the products that can be made from 
this paste is bread. It has 2% less water than a regular loaf 
and contains 20% okara paste. It stays fresh for twice as long 
as a regular loaf of bread. The okara paste has the following 
characteristics: It has no taste or smell, it is low in calories 
and has some protein, it has an improved texture over plain 
okara because of the action of the enzyme, it has vegetable 
fi ber, and it is a health food.

1691. Patil, R.T. 1988. Equipment and techniques for 
processing of soybean at rural level. In: Nawab Ali, A.P. 
Gandhi, and T.P. Ojha, eds. 1988. Soybean Processing 
& Utilization in India. Bhopal, India: Central Institute of 
Agricultural Engineering (CIAE). v + 431 p. See p. 253-68. 
Held 22-23 Nov. 1986 at CIAE, Bhopal, India. [9 ref]
• Summary: In India, there is very little equipment for 
wet grinding that could be used at the village level. It is 
therefore necessary to test the suitability of other available 
wet grinders (as used in Southern India for the preparation 
of Idli and Dosa) for wet grinding soybeans in the process 
of making paneer [tofu]. For the dry grinding of soybean, 
the pin mill is suitable as it has able to grind materials with a 
high fat content.
 Contents: Abstract. Introduction. Cleaning and grading 
of soybean. Dehulling of soybean: Dry process, wet process. 
Detoxifi cation of soybean (using moist heat to inactivate 

trypsin inhibitor activity {TIA} and urease activity {UA}). 
Wet grinding of soybean. Dry grinding of soybean. Specifi c 
purpose equipment. Conclusions (Dehulling of the soybean 
is very simple compared to other pulses).
 Illustrations show: (1) Pedal operated air screen cleaner. 
(2) Rotary concave type dehuller. (3) Mini grain mill used 
for dehulling. (4) Hand grinder for dehulling. (5) Hull 
separator. (6) NDRI blancher. (7) GBPUAVT blancher. (8) 
Blanching unit, CIAE design. (9) Wet grinder developed by 
GBPUAVT, Pantnagar. (10) Colloidal mill for wet grinding. 
(11) Pin mill for dry grinding. (12) CIAE fl aking machine. 
Address: Scientist-S2, Soybean Processing and Utilization 
Project, Central Inst. of Agricultural Engineering (ICAR), 
Nabi Bagh, Berasia Road, Bhopal-462 018, India.

1692. Register-Mail (Galesburg, Illinois). 1988. Breeders 
aim for vegetable crop from soybeans. Aug. 30.
• Summary: One of plant geneticist, Richard L. Bernard’s 
newest projects is breeding a soybean variety that is tasty, 
nutritious and suitable for large-scale commercial vegetable 
production. “... picked green, the soybean has a nice taste, 
fi rm texture and attractive, bright green color–much like 
English peas. And in my household, soybeans passed the 
acid test: My children loved them better than anything else. 
When they were small, we’d have to leave the bowl of 
soybeans in the kitchen until mid-meal so that they would eat 
the other foods, too.”
 In Bernard’s home, fresh, green soybean pods are 
cooked in boiling, salted water. The soybeans are squeezed 
from the pods before serving. In Japan, he said, green 
soybeans are served in the pods, and people squeeze the 
beans out at the table.
 Increasing seed size without losing yield potential is 
one of the fi rst problems to be solved. It may be possible to 
increase protein and also improve the oil by making it more 
unsaturated. Breeders also will research the desirability of 
reducing lipoxygenase. They also may attempt to reduce 
trypsin inhibitor. Taste will be all important in a soybean line 
intended for human consumption.

1693. Grainaissance Inc. 1988. Amazake: Naturally sweet* 
& delicious (Ad). Natural Foods Merchandiser. Aug. p. 76.
• Summary:  See page after next.  “* Sweetness comes 
from the breakdown of starches into sugars, with the help of 
natural enzymes. 100% non dairy. Made from brown rice. 
Available through distributors.” Address: 1580 62nd St., 
Emeryville, California 94608. Phone: (415) 547-7256.

1694. Jewish Press (Brooklyn, New York). 1988. New foods 
products for the health conscious [Edensoy from Eden 
Foods, Inc.]. Sept. 22.
• Summary: Edensoy Original and Vanilla fl avors now 
contain no added oil. The American Soy Products facility 
opened in October, 1986. It is the fi rst U.S. facility to 
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introduce an enzyme invalidation process in the commercial 
manufacture of soy-milk. In May, 1987, the Edensoy 
package design won fi rst place in the offset printing category 
in an international package design competition sponsored 
by Tetra Pak, Inc. American Soy Products is only 30 miles 
from the Dearborn, Michigan site where Henry Ford set 
up research facilities in 1932 to develop products from 
soybeans. Note: this soy product has a tan color and does not 
attempt to be a dairy/milk.

1695. Plotkin, Laurel. 1988. Grainaissance to launch 
amazake in Tetra Pak and Amazake Pudding (Interview). 
SoyaScan Notes. Nov. 8. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Within the next 6 months Grainaissance will 
be coming out with amazake in a small (125 ml) Tetra Pak 
carton. After that, the company plans to launch Amazake 
Pudding. A small amount of modifi ed corn starch will be 
added to improve the consistency.
 Tony Plotkin adds: “In about 3 months we’re coming out 
with a new product that will blast amazake out to the public. 
It will set the stage for future developments.”

1696. Record (Marion, Kansas). 1988. Olestra–Great taste, 
no calories. Nov. 16.
• Summary: Olestra is a new, calorie-free fat replacement 
that can be made from virtually any edible oil. The olestra 
molecule is too big and enzymes will not dissolve it as 
it goes through the stomach and digestive system. “The 
great thing about olestra is that it tastes like any other fat,” 
said Bob Norrish, external affairs manager for Procter and 
Gamble. Procter and Gamble would purchase more than 
a pound of oil to make a pound of olestra. The company 
submitted their request for use of olestra in April of ‘87. 
It was accepted for review the next month. Note: Olestra 
may be the fi rst food that is not a food. We eat it but it has 
absolutely no nutritional value.

1697. Celia Group. 1988. Soja Biostar [Soja Biostar]. B.P. 
10, 45550 St.-Denis-de-l’Hôtel, France. 16 p. Catalog. [Fre]
• Summary: On the beige cover, a tall illustration (line 
drawing) shows a soybean stalk with dry brown pods 
hanging. The inside front cover gives a chronology of 9 
major events in the history of soya. Contents: The soybean: 
Its composition, its uses. Soymilk (fi ltrat alimentaire de 
soja): Principles of production, its constituents. Nutritional 
aspects of soymilk. Proteins, lipids, carbohydrates, 
vitamins, energy/calories. Soymilk: Product of a great 
technology: Elimination of lipoxygenase, trypsin inhibitors, 
and oligosaccharides. The Biostar products: Technical 
specifi cations for 3 products: Natural, Enriched with calcium, 
and Breakfast-style. Note: This soymilk is made with soy 
protein isolates. Address: St.-Denis-de-l’Hôtel, France. 
Phone: 38 59 02 03.

1698. Product Name:  Chocolate Amazake. Renamed 
Cocoa-Almond Amazake in early 1991.
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 415-547-7256 (1/88).
Date of Introduction:  1988 November.
Ingredients:  Incl. Dry soy powder from Clofi ne.
New Product–Documentation:  Talk with Janet Crolius of 
Grainaissance. 1990. Jan. 23. This product was being sold by 
Nov. 1988.
 Talk with Tony Plotkin, owner of Grainaissance. 1993. 
Oct. 17. This product was renamed Cocoa Almond Amazake 
in early 1991. It is now sold in 3 sizes. Label sent by Tony 
Plotkin of Grainaissance. 1993. Nov. 2. Red, white, and 
blue on silver. “Made with organic brown rice. Chocolate 
shake. Enjoy cold or warm. Dilute if desired. Ready to drink. 
Shake well. Perishable. Keep refrigerated.” The ingredients 
are now: Filtered water, organic brown rice*, almonds, rice 
koji**, unsweetened cocoa, xanthan gum, natural fl avors, 
vanilla. * = Organically grown and processed in accordance 
with the California Organic Food Act of 1990. ** = Koji, 
a special cultured rice, breaks the rice grains down into a 
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sweet, creamy drink.

1699. Shurtleff, William; Aoyagi, Akiko. 1988. Amazake 
and amazake frozen desserts: Industry and market in North 
America. 2nd ed. Lafayette, California: Soyfoods Center. 79 
+ [52] p. 28 cm. 1st ed. Feb. 21, 1988. [82 ref]
• Summary:  See next page. Contents: 1. Amazake industry 
and market analysis: What is amazake? The amazake 
production process, microbiology, and biochemistry. History 
of amazake in Japan. History of amazake in North America 
and Europe. Market size and growth rate. Comparison 
with the soymilk market. Largest manufacturers in North 
America. Ranking by size and annual production. Market 
segments (buyers, retail outlets, geographical). Product 
types. Prices. Packaging. Imports. Market outlook and 
forecast. Several related forecasts. 2. Commercial amazake 
products and product/company histories: Subject and country 
index. Company index. 3. Annotated bibliography (1597-
1988): Subject and country index. Author index. 4. Directory. 
5. Documents, labels & graphics. About the Soyfoods Center.

What is Amazake? Amazake (pronounced ah-mah-
ZAH-kay) is a Japanese word that means “sweet sake.” It 
is a delectable non-alcoholic fermented beverage, typically 
made with rice, having a creamy thick consistency and an 
ambrosial, nectar-like, naturally sweet fl avor. This sweetness 
is caused by the enzymes in koji (cultured rice) which break 
the rice starches down into simple sugars. Light tan in color, 
amazake has for centuries been a favorite drink at many 
traditional Japanese teahouses, and during the past decade 
has become increasingly popular in America.
 Amazake can be thought of as the fi rst stage in the 
Japanese sake-making process. But since early times it has 
always been regarded as an independent beverage as well. 
For example, in most Japanese encyclopedias, there will be 
separate sections on amazake and sake.
 Although amazake has traditionally been a beverage 
in Japan, it has recently been transformed by Westerners 
into non-dairy ice creams, shakes, eggless eggnoggs, and 
puddings, and widely used as an all-purpose sweetener, a 
very close relative “rice syrup.”
 If one set out to try to classify the various types of 
amazake and amazake products one might consider (1) 
the consistency (drink, shake, pudding, ice cream); (2) 
the storage temperature (refrigerated or frozen); (3) the 
fl avor (plain or fl avored); (4) the rice type (white, brown, 
glutinous); (5) the source of enzymes (koji, purifi ed 
enzymes, sake lees (sake-kasu)). The Amazake Production 
Process, Microbiology, and Biochemistry. Amazake is 
presently made by either of two processes: The traditional 
koji process or the modern enzyme process. Hybrids of the 
two can also be used.
 1. The Traditional Koji Process. Amazake is made by a 
two-stage fermentation process. In the fi rst stage, steamed 
rice is inoculated with spores of Aspergillus oryzae mold, 

and incubated (typically in shallow wooden trays) in a warm 
place (about 27-30ºC, or 78-86ºF), with occasional stirring, 
for 36-48 hours until the rice is covered with a fragrant white 
mycelium. This product, called rice koji, serves as a rich 
source of enzymes in the amazake fermentation. In Japan 
it is typically made by specialty shops and sold in dried 
or fresh form. It can be used as an ingredient in making 
amazake, miso, or vegetable pickles. It is rarely made by the 
same people who make amazake. Much of the amazake in 
Japan is made on a small scale, at tea shops or in homes.
 In the second stage of the process, the enzymes in the 
rice koji, especially the amylase enzymes, will break down 
(hydrolyze) the starches in both the koji and in freshly 
cooked rice to yield simple sugars, which impart natural 
sweetness.
 One cup of rice (white, brown, or glutinous) is pressure 
cooked until done, cooled to 140ºF, then mixed with 2 cups 
of store-bought rice koji in a well-washed wide-mouth jar or 
crock. It is covered tightly and incubated at 140ºF for 10-14 
hours. The fermentation is complete when the mixture has a 
rich, sweet fragrance and individual grains are very soft. Stir 
well.
 To serve as Japanese-style amazake, combine 1 part 
of this base with about 1½ parts water in a saucepan and 
bring just to a boil. Season lightly with salt, pour into deep 
preheated cups, and top each portion with a dab of grated 
gingerroot.
 2. The Modern Enzyme Process. In place or all or most 
of the koji, pure-culture enzymes are used as the enzyme 
source.

History of Amazake in Japan. The forerunner of 
amazake probably came to Japan from China, where it was 
written with a character that the Japanese pronounce “ko.”
 The earliest known reference to amazake in Japan 
appears in the Ekirinbon Setsuyoshu, an early Japanese 
dictionary written by a Japanese priest between 1469 and 
1503, but not published until 1597. Both terms ‘amazake” 
and “ko” are used to refer to this beverage. This dictionary 
also contains the earliest known reference to the term 
shoyu (soy sauce) in Japan. Other early terms for amazake 
were kozake and hitoyo-zake (one night sake). But kozake 
sometimes used sake in the fermentation instead of water.
 During the 1600s amazake and ko were mentioned in at 
least two Japanese books, one a cookbook. A product known 
as Shirakawa Amazake appeared. And during the 1700s 
the number of references increased to three, indicating that 
amazake was probably not yet widely known or consumed. 
Yet during the Temmei period (1781-89) in Japan’s capital 
of Edo (today’s Tokyo), in the section named Yokayama, a 
product named Sangoku Ichi Amazake was sold during the 
winter, always piping hot. It later became both legendary and 
famous. The consumer would take the amazake concentrate 
home, add an equal amount of boiling water, and stir while 
simmering, then enjoy. The names Sangoku Ichi (“three 
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countries are one”) and Shirayuki (white snow) came from 
the fact that it was sold in a container with a plum fl ower 
crest drawn on it.
 Starting in the early 1800s amazake started to become 
fairly popular, especially in Edo (Tokyo). It was traditionally 
sold mainly in the winter. But now it starts to be sold in 
the summer was well by itinerant street vendors and by at 
least 5-6 tea shops and amazake shops, the oldest and most 
famous of which was located in front of Asakusa Honganji 
temple. It began to acquire various colorful names linking it 
to Mt. Fuji.
 Amazake reached its peak of historical popularity in 
Japan during the Tempo period (1830-1844) in both the 
Tokyo and Kyoto areas. During festivals, booths were set up 
for its sale wherever there were crowds, and street vendors 
carrying large containers on shoulder poles would sell it in 
the crowded streets.
 In 1911 the Koji Ruien, a famous encyclopedia of early 
references to things Japanese, summarized early writings on 
amazake. Then in 1923 the earliest known scientifi c study 
appeared: Keiichi Shimada wrote “The Nutritional Value of 
Amazake” in the Journal of the Japanese Society of Brewing 
(Nippon Jozo Kyokai Zasshi).
 Yet relatively little scientifi c research was conducted. 
In fact when Ryoji Nakazawa, the great Japanese 
microbiologist, published his 11-volume Bibliography 
of Fermentation and Biological Chemistry (1950-64), it 
contained only two references on amazake.
 Today in Japan, amazake is still quite popular, especially 
a tea houses, where it is sold year-round, in a deep pottery 
cup, always nice and hot and usually with a dab of freshly 
grated gingerroot. It is always made with white rice and has 
the consistency of a milk shake.

History of Amazake in North America and Europe. 
The year 1988 marks the 20th anniversary of the fi rst 
importation of amazake to America from Japan, and the 
tenth anniversary of commercial production of amazake in 
America, including Hawaii.
 In 1968 Mutual Trading Co. became America’s fi rst 
importer of amazake, and in October, 1978 Charles Kendall 
of Kendall Food Co. in Massachusetts became the fi rst 
person to make and sell amazake commercially in America.
 The earliest recipes for homemade amazake began 
to appear in the early 1970s. Cornellia Aihara’s Chico-
San Cookbook (1972) and Lima Ohsawa’s The Art of Just 
Cooking (1974, with Nahum Stiskin) both contained a recipe. 
In addition, Cornellia taught many Americans how to make 
amazake in numerous cooking classes during the early and 
mid-1970s.
 During 1975-76, William Shurtleff, while studying miso 
in Japan, apprenticed with Mr. Kiyoshi Tsujita, a commercial 
amazake maker, who was also his miso teacher. Mr. Tsujita 
played a key role in the transmission of both amazake and 
miso production methods to the western world. In The Book 

of Miso (1976) Shurtleff and Aoyagi included a chapter 
titled “Koji Cookery,” which contained a detailed recipe for 
amazake (“this creamy-thick hot drink has a rich, ambrosial 
fl avor and virtually no alcohol content”) plus an invitation: 
“The fi rst person to start commercial production of fi ne 
amazake in the West will, no doubt, receive the eternal 
blessings of heaven and earth.” In 1977-78 Shurtleff and 
Aoyagi worked with Miyako Oriental Foods to develop a 
commercial rice koji with a registered trademark (“Cold 
Mountain”) and accompanying brochures. Each packet 
contained free instructions for making amazake and miso, 
taken from The Book of Miso. (Continued). Address: 
Soyfoods Center, P.O. Box 234, Lafayette, California 94549. 
Phone: 415-283-2991.

1700. Shurtleff, William; Aoyagi, Akiko. 1988. Amazake 
and amazake frozen desserts: Industry and market in North 
America. 2nd ed. (Continued–Document part II). Lafayette, 
California: Soyfoods Center. 79 + [52] p. 28 cm. 1st ed. Feb. 
21, 1988. [82 ref]
• Summary:  See page after next. Continued: Commercial 
amazake production in America began in 1978. Charles 
Kendall and his wife Yoko (who is the sister of the well-
known macrobiotic teacher Aveline Kushi) founded Kendall 
Food Co. in Massachusetts during the fall of 1976, at about 
the time they were married. Both had a strong interest in 
macrobiotics and fermented foods. Their fi rst products were 
sauerkraut and bran pickles, then within a month they started 
to make mochi. In the fall of 1978 their fi rst son was born. 
Yoko ran out of breast milk after 3-4 months. First they tried 
making thin rice porridge (okayu) and straining it through 
cheesecloth. Then they learned how to make amazake using 
a recipe in The Book of Miso by Shurtleff and Aoyagi. 
They discovered that this amazake made an excellent milk 
replacer, especially when fi ltered. So Charles began to make 
it for both home and commercial use at his company located 
a 10 White Place in Brookline Village, Massachusetts.
 The next commercial manufacturer may well have 
been a woman (whose name no one can remember) in San 
Francisco. She made amazake at home and sold it at Rising 
Sun, a macrobiotic and natural food store on Judah Street, 
starting probably in early 1979. Her leafl et bore a drawing 
of a kneeling samurai. Her amazake was also used as the 
sweetener and leavening agent in a product called Shiwa’s 
Cupcakes.
 Most of the credit for introducing and popularizing 
amazake in America since that time goes to the macrobiotic 
community.
 You might think: Surely amazake must have been 
made and sold before 1978 by Japanese in Hawaii, Los 
Angeles, or San Francisco. Our extensive investigations have 
convinced us that many made it but no one sold it, and that 
there are good reasons why this was the case. According 
to sake historian and Hawaii citizen, Mr. Takao Nihei, in 
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Hawaii amazake has evolved as a very different product 
than in Japan. It has long been made from the lees or dregs 
that remain after sake is pressed and fi ltered from its base, 
called moto or moromi. These pressed lees (sake-kasu in 
Japanese) are sold commercially; Japanese-Hawaiians mix 
them with hot water, sugar, and a little grated ginger to create 
homemade Hawaiian-style amazake.
 “The fi rst American company to make and sell miso 
and koji in the continental United States, Fujimoto Miso 
Company, founded by Mr. Genpei Fujimoto, began operation 
in San Francisco in 1917. During World War II, because of 
the Japanese evacuation, the company was shut down and 
moved to Salt Lake City, Utah. It was re-established after 
the war by the son of the founder, Edward Kanda Fujimoto, 
and his wife Shizue. Edward died in 1958 and Mrs. Fujimoto 
continued to run the company until 1976, when she sold it 
to Miyako Oriental Foods in Los Angeles. Mrs. Fujimoto, 
who lives in Salt Lake City, remembers selling koji to many 
Japanese who used it, especially at New Years, to make 
amazake at home. But she is quite certain that there was no 
company that sold amazake, itself, in America. Likewise, 
Mr. Noritoshi Kanai, president of Miyako Oriental Foods 
and Mutual Trading Co., who bought Fujimoto Miso Co., 
is also quite sure that no early Japanese company ever 
made amazake in America. So Charles Kendall stands as 
the pioneer until fi rm proof is brought forth to indicate 
otherwise.
 “In America, the early 1980s saw a rapid growth in new 
amazake products, although all were made on a small scale. 
Unlike its Japanese counterpart, most American amazake was 
made from lightly-polished brown rice–in large part because 
grew out of the macrobiotic and natural foods movements. 
Pioneers who made commercial products included Roy 
Steevensz of Grain Country in Los Angeles (1980), Paul 
Miksis, founder of the San Francisco Macrobiotic Center 
(1981), Jean Ponce and Daniel Collin of Ponce Bakery in 
Chico, California (1981) who baked a line of mouth watering 
Amazake Pastries made from innovative oatmeal amazake 
(probably the world’s fi rst non-rice amazake), Gary Granas 
of Harmonious Living and Amashake in Los Angeles (1981), 
Tony Plotkin of Grainaissance in Berkeley (1981), Bill Spear 
and Roberto Marrocchesi of The Bridge in Middletown, 
Connecticut (1981), James Budnicki of Infi nite Foods in 
Philadelphia (1982), and Mary Lee Bergman of Price Rice in 
Price, Maryland.
 “The most successful amazake-based product to date 
has been Rice Dream, a non-dairy frozen dessert (ice cream) 
produced by Robert Nissenbaum of Imagine Foods in Palo 
Alto, California. The fi rst person to transform amazake into 
a frozen dessert seems to have been Roy Steevensz. By 
1981 he was making Frosty Amazake (also called Brown 
Rice Frostie and Rice Cream) by mixing his amazake with 
fresh fl avorings or fruits, running it through a soft-serve 
machine, and selling it in his food store, Grain Country, in 

Los Angeles. In 1983 Mary Lee Bergman of Price Rice in 
Maryland began to make and sell Yahmee!, a frozen amazake 
popsicle. In August of 1983 Gloria Gilbert of Fresh Foods in 
Boulder, Colorado started to sell the world’s fi rst hard-pack 
amazake ice cream. The name? Rice Dream. It was made 
for her by Steve Demos of White Wave (a tofu and soymilk 
company) in Boulder.
 “At that time Robert Nissenbaum, who was making 
amazake at Imagine Foods in Jamestown, Missouri, was 
planning to make an amazake-based frozen dessert and was 
looking for a name. He felt the best possible name was Rice 
Dream, so he called Gloria, whose company was small, 
and offered to buy the rights to the name. On 10 February 
1984 he purchased the name Rice Dream for $2,000. He 
introduced his new Rice Dream at a natural foods trade show 
in July 1984. Under his creative guidance the product took 
off.
 “When Tony Plotkin started making amazake at 
Grainaissance in Berkeley, in April 1981, most of the 
products on the market were made by macrobiotic “purists.” 
They were plain, unfi ltered, whole grain products that lacked 
the creamy smoothness Tony felt would give the product 
wider appeal. Not only did he fi lter out some of the rice bran, 
he added sesame butter for fl avor. Sales skyrocketed. He was 
the fi rst to use enzymes to largely replace the expensive koji 
in his product, thus signifi cantly reducing the cost of the fi nal 
product. His company soon grew to the largest producer of 
amazake beverage in America.
 “Canada’s fi rst commercial manufacturer of amazake 
was Andy Cunningham of Grain Waves in Victoria, British 
Columbia. He began in 1984, his main infl uence having been 
macrobiotic. He may be the only amazake maker in North 
America who makes his own koji; most of the rest who 
use koji usually buy it from Mutual Trading Company in 
Los Angeles. Sooke Soyfoods on Vancouver Island, British 
Columbia, started making amazake in about 1986.
 In Europe, the fi rst commercial amazake was introduced 
in 1981 by a company named Oryzae (renamed Orido 
in 1983) in Amsterdam. They learned how to make koji 
on a large scale from The Book of Miso. By 1987 this 
product, made in the traditional way, was widely distributed 
throughout Europe. In May 1987 a Dutch company named 
Liza started making and marketing amazake and amazake ice 
cream on a fairly large scale using colorful graphics. There is 
also a small manufacturer in the south of France.

Market Size and Growth Rate. Approximately 
295,000 gallons of amazake were produced in North America 
during 1987. The product, including the ice cream, retails for 
about $2.00 a pint, or $16 a gallon. Therefore the retail value 
of amazake and its products was about $4.7 million. Our best 
estimates show that the market is growing at the rate of 15-
20% a year.

Comparison with the Soymilk Market. Perhaps the 
closest product to amazake is soymilk, which is also 
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marketed as a non-dairy beverage or frozen dessert. In 1987, 
soymilk retailed for about $7-8 per gallon, or less than half 
the price of amazake. But soy ice creams were slightly more 
expensive than Rice Dream. In 1987 roughly 1,600,000 
gallons of soymilk were sold in America (5.4 times as much 
as amazake); its retail value was about $12 million. The retail 
value of soy ice creams about $45 million.
 The soymilk and soy ice cream markets appear to be 
growing at the rate of about 15% a year.
 Amazake has one advantage over soymilk in that it is 
almost totally non-allergenic. A very small percentage of 
people are allergic to soy, but only a minute fraction of those 
that are allergic to dairy milk or lactose intolerant.
 Amazake could make a very interesting sweetener for 
soymilk.

Largest Manufacturers in North America. Ranking 
by Size and Annual Production. As of 1988 there are 
14 commercial manufacturers of amazake or amazake-
based products in North America. In order of size they 
are: Address: Soyfoods Center, P.O. Box 234, Lafayette, 
California 94549. Phone: 415-283-2991.

1701. Grainaissance Inc. 1988. Holiday Rice Nog: Amazake 
(Ad). Whole Foods. Dec. p. 59
• Summary:  See next page. “Enjoy the great taste of this 
natural beverage you can serve friends and family throughout 

the holiday. Made from brown rice. Naturally sweet. 100% 
non dairy. No eggs. Low cholesterol. No sweeteners added. 
1/3 quart & 1 quart sizes.” Address: Emeryville, California 
94608. Phone: (415) 547-7256.

1702. Harayama, Fuminori; Yasuhira, Hitomi. 1988. 
Aspergillus-zoku to Rhizopus-zoku no daizu tanpaku bunkai 
sayô no hikaku [Comparison of hydrolytic action on soybean 
protein by the genus Aspergillus and Rhizopus]. Nippon 
Jozo Kyokai Zasshi (J. of the Brewing Society of Japan) 
83(12):828-33. Dec. Reprinted in Shinshu Miso Kenkyusho 
Kenkyu Hokoku (Report of the Shinshu-Miso Research 
Inst.). No. 30. p. 94-99. [19 ref. Jap; eng]
• Summary: Changes in protein during manufacture of 
miso and fermented soybeans using fungi of the genera 
Aspergillus and Rhizopus were examined by SDS-
polyacrylamide gel electrophoresis. The protease activity, 
especially of Rhizopus, was largely inactivated by ethanol in 
salt-free miso containing 5% ethanol. Aspergillus hydrolyzed 
soybean protein to products of low molecular weight, 
whereas Rhizopus only slightly hydrolyzed it, leaving mostly 
middle and high molecular weight substances. Address: The 
Shinshu-Miso Research Inst., 469-6 Nakagosho, Nagano 
City, Japan 380.

1703. Langley, Gill. 1988. Vegan nutrition: A survey of 
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research. The Vegan Society Ltd., 33-35 George St., Oxford 
0X1 2AY, England. x + 121 p. Dec. Index. 21 cm. [255* ref]
• Summary: Contents: Foreword by Dr. Barrie M. Margetts. 
Introduction. Guidelines on vegan diets. Symbols & 
abbreviations. Tables. Vegan nutrition: 1. Protein and energy. 
2. Carbohydrates. 3. Fats. 4. Vitamins: Vitamin A (retinol 
and beta-carotene), the B Group vitamins–Vitamin B-1 
(thiamin), vitamin B-2 (ribofl avin), niacin (nicotinic acid and 
nicotinamide), vitamin B-6 (pyridoxine), folic acid (folate, 
known as folacin in the USA), pantothenic acid and biotin, 
vitamin B-12 (cobalamins), daily requirement of B-12–a 
controversy, vegan sources of B-12, vitamin B-12–the vegan 
experience, occasional B-12 defi ciency, vitamin C (ascorbic 
acid), vitamin D (ergocalciferol D-2, cholecalciferol D-3), 
vitamin D defi ciency, vitamin E (tocopherols), vitamin K, 
summary of vitamins.
 5. Minerals: The major minerals–Calcium (meat, 
protein, and calcium balance, calcium balance and other 
nutrients, calcium and vegan diets, osteoporosis), iron 
(iron balance and other nutrients, iron and vegan diets), 
magnesium, phosphorus, sodium and chloride, potassium, 
sulphur. The trace elements–Zinc, selenium, iodine, copper, 
cobalt, chromium, manganese, fl uorine, summary of 

minerals. 6. Milk and health. 7. The general health of vegans. 
8. Vegan diets as therapy. 9. Conclusions. Further reading.
 This book brings together in a concise, carefully 
researched, and well documented manner all that is currently 
known about vegan nutrition. It is the “most comprehensive 
survey ever undertaken of scientifi c research on vegan diets. 
Vegan Nutrition shows that a vegan diet can provide all the 
essential nutrients for health and fi tness at any age, without 
the need to take supplements, as long as a few elementary 
rules are observed. This proviso is particularly relevant to 
infants and young children.”
 Table 12 shows portions of selected vegan foods that 
provide 100 mg of calcium: Spinach 17 gm, tofu 20 gm (4 
times as much calcium as in the same weight of whole cow’s 
milk), molasses 20 gm, parsley 30 gm, fi gs (dried) 36 gm, 
almonds 40 gm, soy fl our 44 gm, and watercress 45 gm. 
Calcium is the most abundant mineral in the body. About 
99% of it is in the bones and teeth in the form of calcium 
phosphates. The 5-10 gm of calcium not in the bones and 
teeth are required for muscle contraction, for the functioning 
of the nerves, for the activity of several enzymes, and for 
blood clotting. The British RDAs for calcium are 600-700 
mg a day for children and teenagers, and 500 mg for adults 
(vs. 800 mg in the USA)–rising to 1,200 mg in pregnancy 
and during lactation. “There have been no reports of calcium 
defi ciency in vegans; the exclusion of meat and the slightly 
lower amounts of protein in their diets may protect against 
this.”
 Concerning vitamin K: This vitamin is fat soluble, 
and is widespread in plant foods such as spinach, cabbage, 
caulifl ower, peas, and grains. It is provided in roughly equal 
proportions by diet and from bacterial activity in the gut. 
Vitamin K is needed for normal clotting of the blood. Vegans 
are unlikely to suffer a dietary defi ciency. Note: The author, 
whose fi rst name is pronounced Jill, is a woman. Address: 
Hitchin, Hertfordshire, England.

1704. Hildebrand, D.F.; Hamilton-Kemp, T.R.; Legg, 
C.S.; Bookjans, G. 1988. Plant lipoxygenase: Occurrence, 
properties, and possible functions. Current Topics in Plant 
Biochemistry, Physiology 7:201-19. *

1705. Onishi, R.; Abe, K.; Honma, S.; Aida, K. 1988. [A 
protease in natto inoculated with Bacillus natto IAM 1114]. 
Nippon Kasei Gakkai-shi (J. of Home Economics of Japan) 
39:13-19. (Chem. Abst. 108:220540. 1988). *

1706. Bennett, J.W. 1988. Preface. In: Miles Inc. 1988. 
Takamine: Documents from the Dawn of Industrial 
Biotechnology. Elkhart, Indiana: Miles Inc. xix + 96 p. See 
p. viii-xv.
• Summary: Note: We have expanded and updated Dr. Joan 
W. Bennett’s original Preface by merging into it part of a key 
document she wrote titled “In search of Dr. Jokichi Takamine 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   541

© Copyright Soyinfo Center 2021

and the origins of industrial mycology,” published in Dec. 
2002 in Inoculum: Newsletter of the Mycological Society of 
America. p. 6-9. Supplement to Mycologia Vol. 53(6). The 
quoted passages are from this 1988 Preface. The unquoted 
passages are from the Dec. 2002 newsletter.
 “Preface: Dr. Jokichi Takamine was the founder of 
commercial enzymology and one of the major fi gures in the 
history of American biotechnology. During his lifetime he 
was the most famous Japanese in America, but in the decades 
since his death, many of his accomplishments have been 
forgotten.”
 His 1906 application for a PhD degree “describes his 
two most important scientifi c accomplishments, the isolation 
of a potent starch-degrading enzyme from a mold, and the 
crystallization of adrenaline from adrenal glands.”
 Takamine was born on 3 Nov. 1854 in Takaoka, Japan, 
a small town at the base of the Noto Peninsula on the west 
coast of Japan. He was born “the same year that Commodore 
Matthew Perry signed a treaty opening Japan to the West.”
 When he was young, his family moved to Kanazawa, 
a nearby city famous for its walled castle, scenic gardens, 
and heavy winter snow. Jokichi grew up in “a cultured and 
enlightened family.” His father, Seiichi, was a physician, 
spoke Dutch and was from a family of Samurai physicians. 
His mother, Yukiko, came from a family that owned and 
operated a sake (rice wine) factory. From an early age, 
Jokichi was a gifted student who showed an aptitude for 
languages and science, and he was encouraged by his father 
to pursue western scientifi c interests. He parents provided 
him with the best education they could devise. “Believing 
that the future of Japan lay in contact with the West, his 
parents sent him to Nagasaki, at the age of 12, so he could 
learn English in the home of a Dutch family” and study 
foreign science. At age 16 he entered the medical school in 
Osaka; at 18 he transferred to the College of Science and 
Engineering at the University of Tokyo, where he graduated 
in Chemistry. At age 24, he was one of twelve exceptional 
young men selected by the Japanese government to study 
technology in Scotland at Glasgow University and Anderson 
College. In Glasgow, he perfected his English, studied the 
industrial revolution, and specialized in the study of fertilizer 
manufacturing and the fertilizer industry. “In later life he 
was described as speaking English with little or no trace 
of a Japanese accent; rather he sounded Dutch, with an 
inclination to roll his r’s in Scottish fashion.
 “Takamine studied and traveled in Europe for four years, 
taking particular interest in the manufacture of fertilizers.” 
In 1883, his formal education completed, he returned to 
Japan, where he worked in the newly formed Department 
of Agriculture and Commerce, charged with the goal of 
bringing western methods to improve traditional Japanese 
products such as paper, indigo, and sake. But his stay was 
brief. “He was soon dispatched to the United States as one 
of the Commissioners to the Cotton Exposition held in 

New Orleans, Louisiana, in 1884;” there Japan planned to 
showcase its unique culture and products. In New Orleans, 
Takamine rented a room in the home of Colonel Ebenezer 
Hitch, a retired Civil War offi cer (Union Army). He and his 
Creole wife lived in a large, three-story house in the French 
Quarter. Takamine fell in love with the family’s eldest 
daughter, Caroline Field Hitch. The attraction was mutual. 
At the close of the Cotton Exposition, he proposed marriage. 
Although an interracial betrothal was unusual for this time, 
Caroline’s parents gave their approval. It was to be a long 
engagement.
 Takamine returned to Japan to secure enough money 
to support a wife. He soon became Chief of the Division of 
Chemistry in the Department of Agriculture and Commerce, 
then in 1886 Acting Chief of the newly formed Japanese 
Patent Bureau. However, only a year later, exhibiting 
the entrepreneurial spirit that was to characterize him 
throughout life, he resigned from his secure government 
post to establish the Tokyo Artifi cial Fertilizer Company, 
the fi rst superphosphate works in that country. Then, with 
fi nancial backing from several prominent Japanese investors, 
he left Japan for the third time, visiting several established 
fertilizer manufacturing facilities in Europe and the USA. He 
arrived back in New Orleans in the summer of 1887. He and 
Caroline were married on 10 Aug. 1887 in a French Quarter 
wedding. It was an unconventional match for the era but one 
that would eventually cement Takamine’s ties to the USA.
 On their honeymoon, the young couple visited 
fertilizer manufacturing plants in North Carolina and then 
to Washington, DC, where Takamine studied U.S. patent 
law. Finally they traveled West to California and then sailed 
to Japan. In his homeland, the young couple established 
housekeeping near the Tokyo Artifi cial Fertilizer Company. 
In short order, two sons were born: Jokichi Jr. (1888) and 
Eben (1889). Continued. Address: Elkhart, Indiana.

1707. Bennett, J.W. 1988. Preface (Continued–Document 
part II). In: Miles Inc. 1988. Takamine: Documents from the 
Dawn of Industrial Biotechnology. Elkhart, Indiana: Miles 
Inc. xix + 96 p. See p. viii-xv.
• Summary: (Continued): “After a brief struggle to convince 
Japanese rice farmers of the value of phosphate fertilizers, 
the business became a fi nancial success. Takamine built 
himself a private laboratory and–perhaps with prodding from 
his mother’s family–conducted research on the diastatic 
(starch degrading) properties of the koji mold (Aspergillus 
oryzae) used in the early steps of sake manufacture. He 
applied for, and was awarded, one of the fi rst Japanese 
patents ever granted on the process for making the diastatic 
enzyme.
 “Takamine devoted his early life to following the 
principles of Wakan-yosai, the adaptation of Western 
concepts to fi t and benefi t Japan. He also had visions of 
the opposite: Japanese contributions to Western science, 
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industry, and culture. His hopes for the discovery of rich 
natural resources in Japan were never met. Nevertheless his 
private research on the diastatic enzymes of fungi was an 
example of technological innovation of Japanese inspiration.
 “Diastase is the old name for amylase. Both ‘diastase’ 
and ‘amylase’ are imprecise terms and encompass a group 
of different hydrolytic, starch-degrading enzymes. In the 
description of a ‘Diastatic Substance Produced by a Fungus’ 
that follows, Takamine was aware that his diastatic extract 
was a mixture. The starch-liquefying diastase he describes 
was probably alpha-amylase and the starch saccharifying 
diastase was probably glucoamylase.
 “The action of diastase is an essential step in the 
production of alcoholic beverages from grain (beer and 
whiskey). Yeasts can convert sugar into alcohol but they 
cannot convert starch into alcohol. Hence, prior to alcoholic 
fermentation, the starch in grains must be treated with 
starch-digesting enzymes. In the West, malt produced by 
germinating grains is the traditional source of amylolytic 
activity; in Japan, the enzyme is derived from the mold 
Aspergillus oryzae grown on rice. The mold-rice mixture 
called ‘koji’ is comparable to malt, but far more active. It 
takes at least six months to grow barley to maturity and 
then it takes six days to germinate and sprout barley for the 
malting process. Takamine’s diastase could do this in two 
days. Takamine found that wheat bran, an inexpensive by-
product in milling, was an even better substrate than rice 
for growing the mold. By all criteria, Takamine’s diastatic 
enzyme could revolutionize the distillery industry.”
 Unfortunately, but not surprisingly, Caroline was not 
happy in Japan. At the time (late 1880s), there were few 
other western women in Japan. Her fair color and blue eyes 
made her conspicuous, and her childcare responsibilities left 
her little time for studying the Japanese language. To make 
matters worse, Jokichi’s parents made it obvious that they 
did not approve of their unconventional daughter-in-law.
 Takamine knew that the artifi cial fertilizer industry 
was too well established in the USA for him to compete 
effectively. But his research on the Aspergillus enzyme 
provided the basis for his next business enterprise, a venture 
that would enable him to move back to his wife’s homeland.
 Yeasts cannot metabolize starch. In order to make 
alcohol from grains, it is necessary fi rst to change starch 
into sugar. In traditional western brewing and distillation, 
malt from germinating barley is used to obtain the diastatic 
enzyme. In traditional Japanese fermentation (as of sake), the 
enzyme comes from the koji mold.
 Takamine had just obtained a Japanese patent on a 
process in which a seed koji (Aspergillus oryzae which had 
been grown on rice and allowed to sporulate) was cultured 
on steamed wheat bran, an inexpensive substrate with a large 
surface area. After several days of incubation, the resultant 
mash could be dried and stored. When diastatic enzyme was 
needed, it could be extracted sequentially with water and 

alcohol, yielding a starch-degrading extract that was far more 
potent than the malting enzyme from barley.
 In 1890, Colonel Hitch invited Jokichi and Caroline 
to return to the USA, and to join him in the whiskey 
business. Jokichi and his father-in-law planned to speed up 
the manufacture of alcohol by starting a new business that 
would replace the malting step with the Japanese process. 
The Whiskey Trust supported the venture, and the Takamine 
family moved to Peoria, Illinois. “They established 
the Takamine Ferment Company in Peoria, Illinois, to 
manufacture diastase for a local distillery. One of the 
more unusual items currently held by the Miles Corporate 
Archives in Elkhart, Indiana, is a bottle of ‘Banzai Whiskey’ 
dating from this period.”
 Note: It is not clear where the Takamine family lived 
before they moved to Peoria, and whether the whole 
family resided in Peoria from 1891 to 1894. On six patent 
applications (British and U.S.) fi led between 2 April 1891 
and 23 Feb. 1894 Takamine gives his address as Chicago, 
Illinois; on the earliest two of these his gives a specifi c 
address as 25 & 26 Honore Buildings, Chicago, Illinois.
 For a while, the endeavor seemed to go well. 
“Unfortunately, Takamine’s innovation was not welcomed by 
all of the distillery industry. Malt manufacturers saw a threat 
to their business. They encouraged local xenophobia [fear 
and hatred of foreigners]. Although the historical records 
are not clear, the few facts that emerge do not tell a pretty 
story. There was labor agitation and ugly anti-Takamine 
propaganda. One night in 1894–the same year the enzyme 
product Taka-Diastase was patented in the U.S.–the distillery 
for which Takamine worked was burned to the ground. Arson 
was suspected. Although the directors of the company built 
a new plant, they dissolved Takamine’s corporation. To 
make matters worse, Takamine was deathly ill with a liver 
ailment.”
 Note: This fi re occurred in on 7 Oct. 1891, not in 1894; 
for details, see Peoria newspaper clippings and Note in 
Kawakami 1928.
 The Takamine family moved back to Chicago and 
suffered a period of fi nancial exigency, having to accept 
support from wealthy relatives in Japan, while Caroline 
sold arts and crafts to make ends meet. But their fortunes 
gradually improved. “With proverbial Japanese persistence 
and stoicism in the face of adversity, Takamine regained 
his health and continued to champion his fungal enzyme 
preparation. Alcohol manufacture was only one of the 
possible applications for diastase.”
 In Sept. 1894 Takamine was awarded the key patent on 
fungal diastase (U.S. Patent 525,823), which was the fi rst 
patent on a microbial enzyme and the fi rst biotechnology 
patent in U.S. history. He had the genius to recognize that 
it might have applications outside the manufacture of sake 
and whiskey. He named his enzyme preparation “Taka-
Diastase,” formulated it in tablet form, and marketed it as 
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a treatment for indigestion [dyspepsia] and “acid stomach” 
believed to be caused by improper indigestion of starch due 
to a defi ciency of ptyalin in the saliva. “Half or more of 
the carbohydrates consumed by people are in the form of 
starch.”
 In 1897, Parke, Davis & Company of Detroit, Michigan, 
took over the marketing and distribution of Taka-Diastase, 
beginning what was to become a lifelong relationship with 
Takamine. The digestive aid was an enormous success 
and became the “Alka Seltzer” of the 1890s. (Continued). 
Address: Elkhart, Indiana.

1708. Bennett, J.W. 1988. Preface (continued–Document 
part III). In: Miles Inc. 1988. Takamine: Documents from the 
Dawn of Industrial Biotechnology. Elkhart, Indiana: Miles 
Inc. xix + 96 p. See p. viii-xv. [Eng; Jap]
• Summary: (Continued): In 1897 the now prosperous 
Takamine family moved from Chicago to New York City, 
and Jokichi established yet another independent laboratory 
at East 103rd St. Using the money he was earning from 
Taka-Diastase, Takamine hired a young chemist from Japan, 
Keizo Wooyenaka (Uenaka), to help him with hormone 
research. With the backing of Parke, Davis, they began work 
on isolating the “active principle of the adrenal glands of 
sheep. In June 1900, Wooyenaka succeeded in crystallizing 
adrenaline.
 “This hormone, also known as epinephrine,” was 
the fi rst 20th century “miracle drug.” “It is the hormone 
responsible for the ‘fi ght or fl ight’ response. The subjective 
experience produced by the hormone is widely known–
’Getting my adrenaline fl owing’ has become a colloquial 
expression.
 “Physiologically, adrenaline acts by speeding heart rate 
and constricting blood vessels. It has found wide application 
in the relief of respiratory distress, for restoring cardiac 
rhythm after cardiac arrest, and for prolonging the action 
of certain anesthetics. Although Dr. J. [John Jacob] Abel of 
Johns Hopkins had succeeded in crystallizing the compound, 
almost simultaneously, Takamine had obtained the patent 
rights. A court battle ensued; Takamine won; Takamine’s 
fame and fortune were sealed.
 “Now Takamine’s life became one of wealth, infl uence, 
and recognition. He founded three major companies: Sankyo 
Pharmaceutical Company of Tokyo, the International 
Takamine Ferment Company of New York, and the Takamine 
Laboratory of Clifton, New Jersey, and he held stock in 
many more, having a major infl uence on the direction of U.S. 
investments in Japan. Western products such as aluminum, 
asbestos, bakelite, and caustic soda were brought to Japan 
under Takamine’s direction and frequently to Takamine’s 
profi t.
 “Takamine became a philanthropist, a supporter of 
the arts, and a colorful fi gure in New York Society. Young 
scientists and artists were sponsored with his wealth. 

Teaching Americans about Japanese civilization and customs 
became a major preoccupation, and he founded several 
organizations to foster improved understanding and trade 
between the nations. Both his homes, one on Riverside 
Drive in New York City and Sho-o Foo Den at Merriewold, 
Sullivan County, New York, were showplaces, decorated in 
the Japanese manner and fi lled with Japanese art.
 “One of his most enduring contributions was diplomatic. 
In 1911 he learned that the President’s wife, Mrs. William 
Howard Taft, was interested in beautifying the Tidal 
Basin area around the Potomac River in Washington, D.C. 
Takamine was instrumental in arranging a gift of three 
thousand cherry trees from the Mayor of Tokyo to the City 
of Washington as a symbol of friendship and peace between 
the countries. The cherry trees have become a major tourist 
attraction, but few Americans know anything of their history
 “Takamine was amply and repeatedly recognized by 
the country of his birth. He was honored with degrees by 
the Imperial Tokyo University in 1899, 1906, and 1912. He 
became a member of the Royal Academy of Science of Japan 
in 1915, and received the Fourth Order of the Rising Sun in 
1915. Shortly before his death in 1922, he was awarded the 
Senior Degree of the Fourth Rank (Sho Yon-i) and the Third 
Merit (Kun Santo).
 “This recital of Takamine’s achievements and awards 
only gives a feeble idea of what he represented in life. 
He believed in the power of the scientifi c method for 
improving the effectiveness of technology. He was a brilliant 
businessman, always melding scientifi c progress with 
practical and economic feasibility. He succeeded in bringing 
Japan closer to the industrial and scientifi c community of the 
West.
 “Takamine was less successful in bringing the West 
closer to Japan. Perhaps Western cultural arrogance obscured 
the ability of Americans to understand, much less value, 
the subtle strengths of Japanese culture. Later a World War 
fueled racist hatred and an irrational fear of ‘The Yellow 
Peril.’ Only the passage of time and recent economic and 
political realities have forced Americans to take another 
look.
 “In the July 18, 1986, issue of Science, Editor Daniel 
Koshland wrote, ‘We have seen the future, and it is Japan. 
A combination of awe, fear and respect has been earned 
by a country whose history is as amazing as its present 
achievement.’
 “Dr. Jokichi Takamine was a unique part of that amazing 
history. He knew that each of his countries had something 
to offer the other. In that, as in many things, he was a man 
ahead of his times.
 “Jokichi Takamine died on July 22, 1922, in New York 
City of the liver ailment that had plagued him throughout 
life. At his memorial service at the Nippon Club, he was 
surrounded by more than three hundred fl oral pieces from 
prominent Japanese and American friends. A Japanese and a 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   544

© Copyright Soyinfo Center 2021

United States fl ag were crossed at his breast, symbolic of his 
efforts to foster friendship between his two countries. He was 
remembered in the press as ‘The Japanese Thomas Edison’ 
and ‘The Japanese Pasteur.’
 “His funeral was held at St. Patrick’s Cathedral, and he 
was interred at Woodlawn Cemetery, New York. In, later 
years, his wife and two sons were buried with him. If you 
go to Woodlawn Cemetery today you can peer in the door to 
his tomb and still see the Japanese and United States fl ags, 
standing upright in a Japanese urn, in front of a stained glass 
window depicting Mt. Fuji.
 “After Dr. Takamine’s death, his sons Jokichi Jr. and 
Eben took over the management of Takamine Laboratory 
in Clifton, New Jersey. Originally founded to manufacture 
Taka-Diastase, the company grew to be a major producer of 
commercial enzymes for use in the food, pharmaceutical, 
textile, brewing and petroleum industries. Joe Jr. died 
prematurely in 1932; Eben successfully managed and 
expanded the business through the diffi cult Depression years.
 “Eben had been born in Japan and was a Japanese 
citizen. He was a graduate of Yale University [New Haven, 
Connecticut] and the son of the great man who once worked 
for peace between the United States and Japan. During 
World War II, he was spared the indignities infl icted on 
most Japanese-Americans and continued as president of the 
Clifton plant. The company contributed to the war effort by 
producing penicillinase, an enzyme used to assay penicillin, 
the then new ‘wonder drug.’
 “Eben died childless in 1955. His widow Mrs. Catherine 
McMahon Takamine, took over management of the company 
and sought a worthy successor to continue the tradition of 
innovation and quality represented by the Takamine name. 
In 1956, Miles Inc. (through its division, Miles Chemical 
Company) purchased the Takamine Laboratory The 
acquisition helped make Miles one of the major contributors 
to the development of what has become the modern 
biotechnology industry
 “It is fi tting that Miles should now support the 
translation of some of Dr. Takamine’s writings from the 
Japanese. By making his work more accessible to Americans, 
Miles enables him to assume his rightful place in the history 
of biotechnology. His research with the fungal diastase from 
Japanese koji can serve as a modern paradigm. It would 
please him that the lesson he worked so hard to implant 
has fi nally taken root: Japan has much to teach the West.” 
Address: Elkhart, Indiana.

1709. Miles Inc. 1988. Takamine: Documents from the dawn 
of industrial biotechnology. Elkhart, Indiana: Miles, Inc. xix 
+ 96 p. No index. 24 cm. Preface by J.W. Bennett. [Eng; Jap]
• Summary:  This is a superb little book, with an outstanding 
preface, plus key documents by Jokichi Takamine. On each 
left-hand page is the document in the original Japanese, and 
on the right-hand page is the English translation. The two 

facing pages each bear the same page number. Contents: 
Portrait (full body, illustration) of Dr. Takamine in tuxedo, 
with glasses, moustache, white gloves, and cane. Preface (the 
story of Dr. Takamine’s life and work) by Joan W. Bennett of 
Tulane University.
 Application for degree (p. 1, Sept. 1906, Tokyo; he has a 
PhD in engineering and is applying for the degree of Doctor 
of Pharmacology from the University of Tokyo).
 Diastatic substances produced by fungus (p. 2-26; 
discusses koji, taka-koji, and Taka-Diastase). Note: This 
long, outstanding article was published in English in 1898 as 
“Diastatic substances from fungus growths” in Journal of the 
Society of Chemical Industry (London) 17(2):118-20. Feb. 
28. Dr. Takamine presented this paper as part of the “New 
York Section” of the Society. “Meeting held at the College of 
Pharmacy on Friday, January 21st, 1898.”
 Adrenaline, the active principle of adrenal glands, and 
a method of its preparation (p. 27-48; about 1901. The trade 
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name of the substance patented by Takamine is “Adrenalin”). 
Note: Unfortunately and the dates and sources of these 
Japanese-language documents are not given.
 The Preface is cited separately. Address: Elkhart, 
Indiana.

1710. Bechman, Tom. 1989. Tapping the Japanese food 
market with specialty soybeans. Indiana Prairie Farmer 
(Lombard, Illinois). Jan. 17. p. 14-15.
• Summary: Purdue University agronomist Marvin 
Swearingin believes the time has come to produce 
specialized soybeans for the Japanese tofu market, which 
consumes 37,000,000 bushels a year. Do do this America 
must: 1. Develop a specialized product which provides 
traits the Japanese can’t get from bulk shipments. 2. Find a 
company that can ship to the tofu maker in Japan. 3. Find 
an economical way to ship the beans from elevators to 
rail shipping points and thence to ports–perhaps using the 
Japanese freight cars that bring auto parts to the Midwest 
and return empty to the ports. 4. Find elevators with suitable 
facilities receive, size, condition to specifi cations, and bad 
the specialized soybeans. 5. Get a third party, such as the 
Indiana Crop Improvement Assoc., to inspect the fi elds and 
certify that the beans are what they are supposed to be. 6. 
Have farmers to grow the beans under contract.
 At Indiana, Jim Wilcox and Swearingin are screening 
varieties and lines to uncover the traits that the Japanese 
need to produce premium tofu. Funds for the project were 
provided through the Value-Added Center established by the 
Indiana legislature in 1988. Generally the Japanese prefer 
large-seeded (1,500 to 1,700 seeds/lb) varieties with a clear 
hylum for tofu production.
 Also at Purdue, Niels Nielsen, a USDA researcher, 
heads up a team of researchers who have tried for years to 
develop soybeans that don’t contain lipoxygenase enzymes. 
They have succeeded in producing soy beans free of the 
lipoxygenase-2 isozyme.

1711. Bernardi Don, L.G.; Pilosof, A.M.R.; Bartholomai, 
G.B. 1989. Modifi cacion enzimatica de las propiedades 
funcionales de concentrado de soja [Enzymatic modifi cation 
of the functional properties of soy protein concentrate]. In: 
A.J. Pascale, ed. 1989. World Soybean Research Conference 
IV. Buenos Aires: Continuing Committee. xxviii + 2152 p. 
See p. 1813-18. [6 ref. Spa]
• Summary: “Enzymatic modifi cation of soy protein 
concentrate by hydrolysis with fungal protease, was 
investigated. The maximum degree of hydrolysis that could 
be reached by varying enzyme concentration, pH and time 
was approximately 30%. Nitrogen solubility was highly 
increased by increasing the degree of hydrolysis; it varied 
from 11% for the unmodifi ed soy concentrate to 55% for 
a modifi ed concentrate with 19% degree of hydrolysis.” 
Address: Departamento de Industrias, Facultad de Ciencias 

Exactas y Naturales, Universidad de Buenos Aires, Ciudad 
Universitaria, 1428, Buenos Aires, Argentina.

1712. Fulmer, Richard W. 1989. Use of soy proteins in 
bakery and cereal products. In: A.J. Pascale, ed. 1989. World 
Soybean Research Conference IV. Buenos Aires: Continuing 
Committee. xxviii + 2152 p. See p. 1742-49. [9 ref]
• Summary: “Soy products having unique functional 
properties have found wide application in bakery foods. 
These soy products include enzyme-active soy fl our, full-
fat soy fl our, high-fat (refatted) soy fl our, lecithinated soy 
fl our, defatted soy fl our, soy grits, and soy bran. Products 
used to a lesser extent, probably due to cost, are soy protein 
concentrates and isolates.
 “Nutrition, cohesion, water/fat emulsifi cation, enzymatic 
activity, and processability are only a few of the attributes 
contributed by soy to breads, cakes, rolls, crackers, pancakes 
and cereal products.” Address: Cargill, Inc., P.O. Box 9300, 
Minneapolis, Minnesota 55440.

1713. Wilcox, J.R. 1989. Soybean protein and oil quality. In: 
A.J. Pascale, ed. 1989. World Soybean Research Conference 
IV. Buenos Aires: Continuing Committee. xxviii + 2152 p. 
See p. 28-39. [35 ref]
• Summary: Contents: Introduction. Protein. Oil quality: 
Fatty acids, lipoxygenase. Conclusion. “The quantity 
and quality of oil and protein has remained unchanged in 
soybean cultivars for the past 50 years. Today we are on the 
verge of seeing cultivars released with improved protein or 
oil contents or with improved quality of both oil and protein. 
Progress has been made in overcoming inverse relationships 
between seed yield and protein content, a deterrent to 
developing high-yielding, high protein soybean cultivars. Oil 
quality has been improved by the development of mutants 
with altered fatty acid composition, and the incorporation of 
the controlling genes into agronomically good breeding lines 
or cultivars. The nutritional value of soybean meal has been 
improved by the elimination of trypsin inhibitors, and food 
products have been improved by the elimination of specifi c 
lipoxygenase enzymes. These changes have the potential for 
expanding uses of soybean products and of improving the 
competitive role of soybean in world markets.
 “In the history of soybean improvement in the U.S., only 
two cultivars, ‘Provar’ and ‘Protana’, have been released 
because of their high protein content. These two cultivars 
averaged 3.5% higher in protein content but 8% lower in 
seed yield than ‘Amsoy’ and ‘Corsoy’... The lower yields 
of Provar and Protana were not compensated for in the 
marketplace by a premium for the higher protein content. 
Therefore, in spite of their high protein content, these two 
varieties never occupied any signifi cant acreage in the 
northern U.S.
 “There are two major reasons for the lack of success in 
developing soybean cultivars with high seed protein content. 
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First, there has been a very consistent inverse relationship 
between protein and oil in soybean seed... Second is the 
fairly consistent inverse relationship between seed yield and 
protein content.” Address: Research Geneticist, USDA/ARS 
and Prof. of Agronomy, Purdue Univ., W. Lafayette, Indiana.

1714. Wilson, J.C. 1989. The commercial utilization of 
soybeans, soymilk and soymilk derivatives. In: A.J. Pascale, 
ed. 1989. World Soybean Research Conference IV. Buenos 
Aires: Continuing Committee. xxviii + 2152 p. See p. 1750-
61.
• Summary: Abstract. Introduction. Philosophy of 
preparing soybase: The enzyme lipoxygenase acts as a 
catalyst, inducing the oxidation of fats to create aldehydes 
and ketones–”beany” fl avour and aroma. The enzyme 
lipoxygenase can be inactivated in hot water by exposure to 
temperatures exceeding 80ºC and destroyed by a temperature 
of 85ºC for two minutes. Excessive heat causes protein 
insolubility. Ancient method for processing of soymilk.
 Dehulling. Cornell hot grind method to control bean 
fl avor: this is the “landmark development of the modern 
soymilk industry.” Blanching (University of Illinois method; 
steaming dehulled cotyledons before grinding, with no 
removal of fi bre / okara). Problem of “chalky mouth feel 
[and throat-drying effect]. Removal of fi ber (The “Japanese 
soymilk industry has followed the Illinois method but solved 
the chalkiness problem by a fi bre removal step”). But 2 
new problems: protein insolubility and protein instability 
in aseptically fi lled UHT soymilk. From 1978 to 1983 the 
Japanese soymilk market grew at about 85% a year, however 
the price of soymilk exceeded that of cow’s milk.
 Alfa-Laval’s soybase extraction line Soyal. Alfa-
Laval does no dehulling and double grinding in hot water 
in an air-free environment. One goal is to inactivate 85% 
of the trypsin inhibitor (see Fig. 5). Market trends. Future 
expectations: Soybeans without lipoxygenase, growing 
acceptance of soymilk and products made from soymilk, 
strong growth of tofu (especially of aseptically packed tofu 
with spices), realisation of the importance of quality soy 
foods in school lunch programs. Address: Alfa-Laval Food & 
Dairy International AB, Postbox 72, 221 00 Lund, Sweden.

1715. Crop Science. 1989. Theodore Hymowitz: Frank N. 
Meyer Memorial Award. 29(2):522-23. March/April.
• Summary: “Theodore Hymowitz was born 16 Feb. 1934 
in New York City. His parents Ethel and Bernard emigrated 
to the USA in their youth from Poland. Theodore graduated 
from the Crown Heights Yeshivah and Boys High School, 
Brooklyn, New York, in 1948 and 1951, respectively. As 
a young boy he often visited nearby Prospect Park, the 
botanical gardens, zoo and museum and developed a lifelong 
interest in plants and animals.
 “He received the B.S. degree in agriculture from Cornell 
Univ. in 1955 and M.S. degree in agricultural chemistry 

and soils from the Univ. of Arizona in 1957. Thereafter 
he was drafted into the U.S. Army for 2 years. Following 
basic training at Fort Benning, Georgia, he was stationed 
at the Quartermaster Research and Engineering Center, 
Natick, Massachusetts, where he worked as a chemist in a 
microbiology laboratory.
 “Upon discharge from the Army in 1959, he enrolled 
at Oklahoma State Univ. where he received his Ph.D. in 
genetics and plant breeding in 1963. At Oklahoma State he 
was greatly infl uenced by the potential of plant introductions 
by his advisor, Dr. Ralph S. Matlock, and by Dr. Jack R. 
Harlan, a Frank N. Meyer Medalist. As a graduate student 
he was a Loeb Foundation Scholar and a Fulbright Scholar 
in India. At the Indian Agricultural Research Institute, 
New Delhi, in the laboratory of Dr. M.S. Swaminathan, he 
conducted cytological research on the genus Cyamopsis 
[which includes guar] and under the tutelage of Prof. H.B. 
Singh, the father of plant introductions in India, he collected 
guar germplasm. The entire guar collection was sent to the 
USA and placed in the PI [Plant Introduction] system. The 
guar research conducted at Oklahoma State Univ. and in 
India was incorporated into a book coauthored with Dr. R.L. 
Whistler, published by Purdue Univ. Press in 1979.
 “The development of the transdomestication concept 
was the main feature of Dr. Hymowitz’s research on guar. 
The transdomestication concept is defi ned as the movement 
by humans of a wild species from its indigenous area to 
another region where it subsequently is domesticated. Guar 
and the tomato are examples of possible transdomesticates.
 “From 1964 through 1966, Dr. Hymowitz was employed 
as an agronomist by the IRI Research Institute, Campinas, 
Brazil. In Brazil he spent 2 years collecting, identifying and 
maintaining legumes having potential forage value and sent a 
collection of about 750 accessions to the USA to be placed in 
the PI system. Dr. Hymowitz was also a technical advisor to 
the Brazilian National Soybean Commission.
 “Upon joining the faculty at the Univ. of Illinois 
in early 1967, he was immediately sent to India for 6 
months to initiate soybean production experiments at the 
Uttar Pradesh Agricultural Univ., Pantnagar and J. Nehru 
Agricultural Univ., Jabalpur. His fi nal report and published 
research papers become the model for the establishment of 
the International Soybean Program (INTSOY) at the Univ. 
of Illinois. In addition he collected soybean in the Kumaon 
Hills of Uttar Pradesh, a physically demanding expedition 
since the soybean were collected from fi elds on mountain 
terraces from 1100 to 2500 meters above sea level. The 
soybean collected were incorporated into the PI system.
 “Upon his return to the Univ. of Illinois, Dr. Hymowitz 
initiated a project to investigate the variation in and genetics 
of antinutritional and biologically active components of 
soybean seed. Under his direction, his graduate students and 
colleagues were able to elucidate the mode of inheritance 
of soybean seed lacking or having very low amounts 
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of the Kunitz trypsin inhibitor, lectin, Beta-amylase, 
lipoxygenase-1 and urease...
 “In 1974, Dr. Hymowitz and colleagues were the fi rst to 
report the use of a near-infrared light refl ectance instrument 
to estimate simultaneously the oil and protein concentration 
in corn, soybean, and oat seed...
 “From 1972 through 1976, Dr. Hymowitz visited major 
herbaria in Asia, Africa and Europe in order to examine their 
Glycine specimens. During these years he also worked in 
the Univ. of Illinois library, examining fl oras, monographs, 
maps, historical documents, fl oral check lists, and plate 
tectonic and island biogeographical literature in order to 
determine the most promising exploration sites and time of 
year to collect wild botanical relatives of the soybean. From 
January to March, 1977 he made his fi rst of three exploration 
trips to Australia. Since then, he or his colleagues have 
made Glycine exploration trips to Fiji, Tonga, Vanuatu, New 
Caledonia, Papua New Guinea, Philippines, Taiwan and the 
nearby Pescadores Islands, Marianas and Ryukyu Islands, 
and Japan. Thus far, the genomic relationships of 11 out of 
14 currently recognized species in the genus Glycine have 
been elucidated by utilizing cytogenetic, morphological, 
isozyme and RFLP (Restriction Fragment Length 
Polymorphisms; see defi nition below) approaches...
 “In 1982, Dr. Hymowitz reported the fi rst successful 
interspecifi c hybrid between the soybean and a wild 
perennial species from Australia, G. tomentella... Dr. 
Hymowitz is the curator of the USDA wild perennial 
Glycine collection at the Univ. of Illinois... Dr. Hymowitz 
has also taken a keen interest in the history of the soybean 
and this has led to the discovery of the fi rst introduction 
of the soybean into North America by Samuel Bowen in 
1765. In further historical research he documented that the 
soybean was fi rst planted in Illinois by John H. Lea in 1851. 
Subsequently these seeds were disseminated throughout the 
Corn Belt.
 “Dr. Hymowitz has advised 11 students for the M.S. 
degree and eight students for the Ph.D...
 “In 1974-1975 he was a visiting professor at the Hebrew 
Univ. of Jerusalem, Rehovot, Israel. In 1981 he received 
the outstanding research award from the Land of Lincoln 
Soybean Assoc. He is the author or coauthor of more than 
200 research articles or chapters in books. The research 
conducted by Dr. Hymowitz is interdisciplinary, spanning the 
broad areas of chemistry, genetics, taxonomy, cytogenetics, 
plant breeding, and history of the genus Glycine and many 
other legumes.”

1716. Harayama, Fuminori; Yasuhira, Hitomi. 1989. 
Aspergillus-zoku to Rhizopus-zoku no kakushu kôso kassei 
no hikaku [Comparison between several hydrolytic enzyme 
activities of the genus Aspergillus and those of Rhizopus]. 
Shinshu Miso Kenkyusho Kenkyu Hokoku (Report of the 
Shinshu-Miso Research Inst.) No. 30. p. 100. [Jap]

Address: Shinshu-Miso Research Inst., 469-6 Nakagosho, 
Nagano-shi, Nagano-ken 380, Japan.

1717. Sato, Masashi; Yasuhira, Hitomi. 1989. Kome no 
seihaku budomari to kôji, miso no hinshitsu [The effect 
of polishing rate of rice on the quality of koji and miso]. 
Shinshu Miso Kenkyusho Kenkyu Hokoku (Report of the 
Shinshu-Miso Research Inst.) No. 30. p. 1-2. [Jap; eng]
• Summary: Unpolished rice koji had the least amylase 
activity. Koji from rice polished to 66% had the least 
protease activity. Miso from 90% polished rice was 
preferred, whereas that made from 66% polished rice with 
the hulls/bran added back was disliked.

1718. Asano, Mitsuo; Okubo, K.; Yamauchi, F. 1989. Tônyû 
no hinshitsu ni oyobosu nama shibori ondo no eikyô [Effects 
of squeezing temperature on the quality of soymilk]. Nippon 
Shokuhin Kogyo Gakkaishi (J. of the Japanese Society of 
Food Science and Technology) 36(4):318-24. April. [16 ref. 
Jap; eng]
• Summary: Traditionally soymilk was pressed from the 
ground soybean slurry at a low temperature, but today 
this step is usually eliminated when making tofu. Yet tofu 
prepared in this traditional way was thought to be preferable 
to that made in the modern way. “In order to make optimum 
temperature clear, the effects of squeezing temperature on 
yield, viscosity, glycoside content, lipoxygenase activity 
and n-hexanal level of soymilk from the cotyledon and the 
whole bean were examined. A yield as solid was maximum 
in soymilk squeezed over 30ºC from the cotyledon 
and at 60ºC from the whole bean. Viscosity of soymilk 
signifi cantly decreased with increasing temperature and 
showed a minimum value at 60ºC. A glycoside content as 
solid increased in soymilk squeezed above 50ºC and was 
approximately 2.6 times higher in soymilk at 95ºC than at 
20ºC. The lipoxygenase activity, which is the major cause of 
undesirable fl avor of soymilk, decreased in soymilk squeezed 
over 70ºC. n-Hexanal, which was produced by lipoxygenase, 
was about half in soymilk squeezed at 60ºC as compared 
with 20ºC. Accordingly, optimum squeezing temperature on 
soymilk and tofu processing was recommended in range of 
50-60ºC.” Address: Faculty of Agriculture, Tohoku Univ., 
Amamiya-machi, Tsutsumi-dori, Sendai-shi, Miyagi 980, 
Japan.

1719. Product Name:  Soy-Rice Amazake.
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 415-547-7256 (1/88).
Date of Introduction:  1989 April.
Ingredients:  Incl. Dry soy powder from Clofi ne.
New Product–Documentation:  Ad in Whole Foods. 1989. 
April. p. 105. “Grainaissance Soy-Rice Amazake nectar.” 
“New. High protein!” This ad also appeared in Natural Foods 
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Merchandiser. 1989. April. p. 104. Ad (¼ page, black and 
white) in Whole Foods. 1989. Sept. p. 128.
 Spot in Vegetarian Times. 1990. Feb. p. 68. Soy rice 
is a little thinner and less sweet than the other types of 
Grainaissance amazake.
 Talk with Janet Crolius of Grainaissance. 1990. Jan. 
23. This is basically plain amazake with fl avors and dry soy 
[milk] powder (which you can’t taste) to give better protein 
complementarity. The labels arrived in March 1989 and it 
was defi nitely being sold by July.
 Talk with Tony Plotkin of Grainaissance. 1993. Oct. 17. 
This product has been discontinued. The soy it contained was 
a powder he bought from Minnesota or Kentucky–and the 
quality of the soy component was not that good. Yet he liked 
the product. He did not market it that heavily. He feels that 
fresh soymilk is always better than dry–which is chalky.

1720. Dintzis, Frederick R. 1989. Dietary fi ber–update 
and review. In: L.A. Johnson, ed. 1989. New Technologies 
for Value-Added Products from Protein and Co-Products: 
Symposium Proceedings. Ames, Iowa: Center for Crops 
Utilization Research. 312 p. See p. 163-69. Unnumbered. [22 
ref]
• Summary: “Recognition and acceptance of the importance 
of dietary fi ber to human nutrition and health has occurred 
within the last ten years. This recognition and acceptance 
was greatly aided by the lectures and writings of a small 
group of medical doctors during the 1970’s...
 “A generally accepted defi nition is that dietary fi ber 
consists of the polysaccharides and lignin that are not 
digested by the endogenous secretions of the human 
digestive tract. Some of these polysaccharides (cellulose, 
hemicellulose, and pectinaceous substances), are insoluble 
complex mixtures that are components of plant cell walls 
and are classifi ed as insoluble dietary fi ber (IDF). Other plant 
polysaccharides (gums, mucilages, and soluble pectins and 
hemicelluloses), are classifi ed as soluble dietary fi ber (SDF). 
Although these components are not digested by endogenous 
human enzymes, they may be fermented by microfl ora in the 
human lower gastrointestinal tract. Some of the volatile fatty 
acids produced by bacterial degradation of fi ber may be of 
nutritional value to the human host...
 “A major recommendation resulting from 15 years of 
extensive research on the health aspects of dietary fi ber is 
that about 20 to 30 grams of fi ber from mixed sources should 
be eaten daily as part of diets in which approximately 30% 
of the calories should be from fats.” Address: Northern 
Regional Research Center, Peoria, Illinois 61604.

1721. Schmutz, W.G. 1989. Soybean proteins in the diets 
of preruminant calves. In: L.A. Johnson, ed. 1989. New 
Technologies for Value-Added Products from Protein and 
Co-Products: Symposium Proceedings. Ames, Iowa: Center 
for Crops Utilization Research. 312 p. See p. 223-47. 

Unnumbered. [81 ref]
• Summary: Contents: The preruminant calf. The clotting 
of milk. Enzyme activity. Nutrient requirements of the 
preruminant calf. Soy proteins in calf milk replacers. 
Soy protein concentrates. Isolated soy proteins. Changes 
in digestive events. Passage rates. Gastrointestinal 
hypersensitive reactions. “Reduced feed costs and the 
demand for milk products for human consumption have 
stimulated this area of research...
 “The use of non-milk proteins in calf milk replacers 
have been studied for the past 50 to 60 years... Of these 
protein sources, soybean fl ours and soybean protein 
concentrate have received the greatest research attention 
and are used in the greatest amounts in the milk replacer 
industry...
 “Isolated soy proteins have not been evaluated as protein 
sources for calf milk replacers to the extent of soy fl ours and 
soy protein concentrates. Cost of the isolated soy proteins is 
a major consideration...
 “Currently, due either to the inability of the young calf 
to adequately digest soy proteins and/or the creation of an 
allergic response to poorly digested proteins, the present 
usage level of soy protein remains at less than 50% of the 
protein.” Address: Central Soya Co., Decatur, Indiana.

1722. Matsuura, M.; Obata, A.; Fukushima, D. 1989. 
Objectionable fl avor of soy milk developed during the 
soaking of soybeans and its control. J. of Food Science 
54(3):602-05. May/June. [23 ref]
• Summary: Beta-glucosidases, enzymes in soybeans, were 
found to be responsible for the production of daidzein and 
genistein from the isofl avone glucosides, daidzine and 
genistin, respectively, during the process of making soymilk. 
Address: Research & Development Div. of Kikkoman Corp., 
399 Noda, Noda City, Chiba prefecture 278, Japan.

1723. Casey, Rod; Domoney, C.; Ealing, P.; North, H. 1989. 
The biochemical genetics of lipoxygenases. In: Thomas H. 
Applewhite, ed. 1989. Proceedings of the World Congress on 
Vegetable Protein Utilization in Human Foods and Animal 
Feedstuffs. Champaign, IL: American Oil Chemists’ Society. 
xii + 575 p. See p. 491-96. [36 ref]
• Summary: Contents: Abstract. Introduction. Isozymes 
in soybean and pea: The genetics of LOX, disposition 
and development regulation of the synthesis of seed 
lipoxygenases, structural features of lipoxygenases. 
Acknowledgments.
 Note: AFRC stands for “Agriculture and Food Research 
Council.” Address: John Innes Inst. and AFRC Inst. of Plant 
Science Research, Colney Lane, Norwich, NR4 7UH, United 
Kingdom.

1724. Divakaran, S. 1989. Enzymatic incorporation of 
arginine into soybean meal by the plastein reaction. In: 
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Thomas H. Applewhite, ed. 1989. Proceedings of the World 
Congress on Vegetable Protein Utilization in Human Foods 
and Animal Feedstuffs. Champaign, IL: American Oil 
Chemists’ Society. xii + 575 p. See p. 571-72. [9 ref]
• Summary: Contents: Abstract. Introduction. Materials and 
methods. Results and discussion. Address: Oceanic Inst., 
Makapuu Point, P.O. Box 25280, Honolulu, Hawaii 96825.

1725. Eriksen, Svend. 1989. Enzyme use in the food 
industry with potential applications to vegetable protein 
utilization in human foods. In: Thomas H. Applewhite, ed. 
1989. Proceedings of the World Congress on Vegetable 
Protein Utilization in Human Foods and Animal Feedstuffs. 
Champaign, IL: American Oil Chemists’ Society. xii + 575 p. 
See p. 503-06. [22 ref]
• Summary: Contents: Abstract. Introduction. Enzyme 
technology. Nutritional ingredients: Protein hydrolyzates 
for general nutrition, protein hydrolyzates for clinical use, 
protein allergenicity. Functional ingredients. Discussion.
 “In the vegetable protein industry the use of proteolytic 
enzymes for protein modifi cation serves mainly two 
purposes: (a) in the production of functional ingredients, 
e.g. whipping agents, and (b) as nutritional ingredients for 
application in certain medical foods. In the area of enteral 
nutrition, where elemental diets are required for medical 
reasons, the use of enzymatic protein hydrolyzates from 
soy is a real possibility that is economically attractive to 
the current practice of using amino acid mixtures... As 
processing aids, enzymes have potential in the vegetable 
protein industry, for example, in the soy milk industry as a 
yield improver or in the manufacture of acidifi ed or cultured 
milk-like drinks from soy...
 “In the protein industry to date, hydrolyzates are the 
only enzyme derived products of commercial interest. 
Protein hydrolyzates have been used as food ingredients for 
over 70 years and since the 1940’s the production of soy-
based whipping agents has been an established technology.” 
A photo shows Svend Eriksen. Address: Food Ingredients 
Team, Novo Industri A/S, DK 2880 Bagsværd, Denmark.

1726. Fulmer, Richard W. 1989. Uses of soy proteins in 
bakery and cereal products. In: Thomas H. Applewhite, 
ed. 1989. Proceedings of the World Congress on Vegetable 
Protein Utilization in Human Foods and Animal Feedstuffs. 
Champaign, IL: American Oil Chemists’ Society. xii + 575 p. 
See p. 424-29. [9 ref]
• Summary: “Soy products having unique functional [and 
nutritional] properties have found wide application in 
bakery foods. These soy products include enzyme-activity 
soy fl our, full-fat soy fl our, high-fat (refatted) soy fl our, 
lecithinated soy fl our, defatted soy fl our, soy grits, and soy 
bran. Products used to a lesser extent, probably due to cost, 
are soy protein concentrates and isolates. The characteristics 
and functionalities of the various soy fl ours, concentrates 

and isolates make them desirable components in bakery 
formulations. Nutrition, cohesion, water/fat emulsifi cation, 
enzymatic activity, and processability are only a few of the 
attributes contributed by soy to breads, cakes, rolls, crackers, 
pancakes and cereal products. The technology for the 
utilization of soy products in bakery foods is well established 
and reasonably simple.”
 Tables: (1) Typical analysis of soy fl our. (2) Suggested 
patterns for amino acid requirements and composition of 
soy protein products. (3) Mg/g total essential amino acids. 
(4) Processed and nutritional parameters of heat-treated soy 
fl ours. (5) Food uses of soybean products. (6) Bakery food 
applications. (7) Functional and organoleptic contribution of 
soy proteins to bakery products. (8) Functional properties of 
soy protein products in foods.
 A photo shows Richard Fulmer. Address: Cargill, Inc., 
Research Dep., P.O. Box 9300, Minneapolis, Minnesota 
55440.

1727. Gibson, Paul W.; Yackel, W.C. 1989. Soy protein 
fractionation and applications. In: Thomas H. Applewhite, 
ed. 1989. Proceedings of the World Congress on Vegetable 
Protein Utilization in Human Foods and Animal Feedstuffs. 
Champaign, IL: American Oil Chemists’ Society. xii + 575 p. 
See p. 507-09. [9 ref]
• Summary: Soy protein isolate may be fractionated into its 
various globulins by a variety of techniques. Fractionation or 
separation of the two major soybean globulins, 7S and 11S, 
was accomplished by taking advantage of their differential 
solubility between pH 5.0 and pH 6.3. “Enzymatic 
modifi cation of the 7S globulin resulted in an egg white-like 
protein which, upon frying, became brittle and turned white, 
like an egg white.”
 Highly enriched 7S protein exhibits sticky, viscous 
properties. It heat sets to a strong gel at about 150ºF, can 
easily replace egg white as a heat settable binder, and has a 
relatively low Protein Effi ciency Ratio (PER) of 1.3. The 11S 
enriched protein fraction is not very viscous. It heat sets at 
about 180-190ºF, has a cleaner fl avor and behaves more like 
milk protein than normal soy protein isolate, and has a PER 
of 1.9. Address: A.E. Staley Mfg. Co., 2200 E. Eldorado, 
Decatur, Illinois 62525.

1728. Griffi n, J.D.; Palmer, R.G. 1989. Genetic studies with 
two superoxide dismutase loci in soybean. Crop Science 
29(4):968-71. July/Aug. [17 ref]
• Summary: Superoxide dismutases are a group of enzymes 
that catalyze the dismutation of superoxide radical in 
respiring cells (Fridovich, 1975). They function to prevent 
accumulation of superoxide, which is believed to be toxic 
at low concentrations. There are three classes of superoxide 
dismutase (SOD) enzymes: copper-zinc-containing 
SOD, manganese-containing SOD, and iron-containing 
SOD. Address: 1. Biochemistry Dep., Univ. of Missouri-
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Columbia, Columbia, MO 65211; 2. USDA-ARS and Dep. 
of Agronomy and Genetics, Iowa State Univ., Ames Iowa 
50011.

1729. This Month in Brief (A.E. Staley Mfg. Co, Decatur, 
Illinois). 1989. Gunther Products celebrates 40 years in 
business. July. p. 1.
• Summary:  In 1949 Ken Gunther (soon joined by his 
brother Bob) founded a soy products manufacturing plant 
in Galesburg, Illinois. “Staley acquired Gunther Products in 
1969; and Ken and Bob Gunther retired in 1973 and 1981, 
respectively. But Gunther Products is still taking soybean 
fl akes and turning them into specialty food ingredients.
 “In 1949, the company’s protein-based whipping agents, 
specialty blends, and hydrolyzed protein fl avorings were 
unique; today, they remain the only enzyme-modifi ed soy 
protein products in the world.
 “The whipping agents and Ultra-Bake and Ultra-Freeze 
specialty blends are used in such foods as candy nougats, 
icings, instant mousses, premium ice creams, sponge cakes, 
and chewy granola bars. Producing the specialty products 
requires more labor than some other Staley products, with 
correspondingly higher profi t margins.
 “Competing products include egg albumen, gelatin, 
and modifi ed milk protein products, none of which have all 
the same properties as the soy products. For example, egg 
albumen tends to vary dramatically in price and can harbor 
bacteria.
 “Joe Empen is general manager for Gunther Products. 
He says the plant’s small size (29 people work there) gives 
it a special atmosphere. ‘We don’t have formal work rules... 
we’re pretty fl exible.’”
 “Unlike Staley’s larger plants, which rarely shut down, 

‘Galesburg normally runs 5 days a week, 3 shifts a day,’ 
Empen says. ‘Business is good–we’re in the process of 
expanding to 7 days a week.’... Gunther’s largest domestic 
customers currently include M&M Mars, Brach’s, Pearson’s 
Mints, General Mills, Foodways National, and Coca-Cola.”
 A color photo shows the Gunther plant in about 1988.

1730. Hawtin, L.C.; Williams, P.C.; Hawtin, G.C. 1989. Uses 
of pulses in West Asia and North Africa. In: E.W. Lusas, 
D.R. Erickson, and Wai-Kit Nip, eds. 1989. Food Uses of 
Whole Oil and Protein Seeds. Champaign-Urbana, Illinois: 
American Oil Chemists’ Society. vii + 401 p. See p. 253-80. 
Chap. 17. Proceedings of the Short Course on Food Uses of 
Whole Oil and Protein Seeds held at Makaha, Hawaii, May 
11-14, 1986. [24 ref]
• Summary: “The 3 main pulses of the region–chickpeas, 
lentils and faba beans–together account for over two-
thirds of the total area dedicated to pulses.” The 8 main 
food legume species in West Asia and North Africa are: 1. 
Chickpea (Cicer arietinum, produced mainly in Pakistan, 
Turkey, Morocco, Iran); 2. Faba bean (Vicia faba, Egypt, 
Morocco, Turkey, Tunisia); 3. Lentil (Lens culinaris, Turkey, 
Syria, Egypt, Iran); 4. Dry bean / fi eld bean, etc. (Phaseolus 
vulgaris, Turkey, Pakistan, Iran); 5. Pea (Pisum sativum, 
Morocco, Iran, Algeria); 6. Cowpea (Vigna unguiculata, Iran, 
Turkey); 7. Lathyrus pea / chickling vetch (Lathyrus sativus, 
Afghanistan, Pakistan, Iran); 8. Mung bean (Vigna radiata, 
Iran, Afghanistan, Pakistan).
 “The earliest carbonized remains of lentils, dating back 
approximately 10,000 years, have been unearthed at Tel 
Mureybit on the banks of the Euphrates river in northern 
Syria. However these may represent wild rather than 
domesticated lentils. The oldest chickpea remains, estimated 

to be 7,500 years old, have been 
found near Burdur in Turkey.”
 “In Genesis chapter 
25, we learn that Esau sold 
his birthright for bread and a 
‘mess of pottage’ made of red 
lentils... Greek, Roman and 
later literature contain many 
references to these pulses. 
Perhaps especially worthy 
of note is the world’s oldest 
surviving cookbook, ‘De Re 
Coquinaria,’ written by the 
Roman author Apicius in the 
fi rst century A.D. It contains 
many recipes for lentils, 
chickpeas and faba beans.”
 “The hemolytic 
anaemia disease, favism,... 
occurs in individuals who 
suffer from a blood enzyme 
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defi ciency (certain specifi c forms of glucose-6-phosphate-
dehydrogenase defi ciency), and can be fatal in infants. The 
defi ciency occurs almost exclusively in populations living in, 
or originating from the Mediterranean region. It is believed 
to be caused by the presence in faba beans, especially green 
pods and seeds, of 2 glycosidic pyrimidine derivatives, 
vicine and convicine, and/or their hydrolytic products 
(aglycones) divicine and isouramil, respectively. It should be 
stressed, however, that favism is an extremely rare disorder 
outside the Mediterranean, and even within the region, 
where the disease is well known, it is not considered a very 
signifi cant factor inhibiting the use of faba beans.” Address: 
1132 Devonshire Crescent, Vancouver, BC, Canada V6H 
2G1.

1731. Johnson, Dale W. 1989. General uses of whole 
soybeans. In: E.W. Lusas, D.R. Erickson, and Wai-Kit Nip, 
eds. 1989. Food Uses of Whole Oil and Protein Seeds. 
Champaign-Urbana, Illinois: American Oil Chemists’ 
Society. vii + 401 p. See p. 12-29. Chap. 2. Proceedings of 
the Short Course on Food Uses of Whole Oil and Protein 
Seeds held at Makaha, Hawaii, May 11-14, 1986. [35 ref]
• Summary: Contents: Introduction: Introduction. Oriental 
nonfermented products: Yuba, kinako Thai desserts (tofu 
guan, med khanoon), Thai foods (protein crisp, cooked 
baby food, canned evaporated soybean milk, taow-huey, 
kanom ping kaset). Fermented foods: Natto, hama-natto, tao 
tjo (a miso-type product made in Indonesia and Thailand), 
ontjom (made from peanuts, coconut press cake, or okara), 
kochu chang, ketjap, sufu, yogurt-type products, tauco, soy 
sauce, miso, tempeh. Western world type products. Full 
fat soy fl our (enzyme active, heat treated). Soybean hulls. 
Whole soybeans in animal feed. Chapatty [chapati]. Full fat 
soy grits. Heat treatment of soybeans. Heat treatment and 
texturizing. Low-fat products. Snacks (soynuts–dry roasted 
or oil roasted, plain or seasoned). Soybean sprouts. Soy 
butter [soynut butter]. Combinations of soybeans and cereals. 
Soybeans as vegetables (mao-tou, edamame, or fresh green 
soybean). Defatted products. Nutrition. Soybean handling 
and equipment considerations. Solvent plant considerations. 
Address: Food Ingredients (Minnesota) Inc., 2121 Toledo 
Ave. North, Golden Valley, Minnesota 55422.

1732. Kjellker, Monica. 1989. Change and growth in the 
soymilk industry. In: E.W. Lusas, D.R. Erickson, and Wai-
Kit Nip, eds. 1989. Food Uses of Whole Oil and Protein 
Seeds. Champaign-Urbana, Illinois: American Oil Chemists’ 
Society. vii + 401 p. See p. 87-90. Chap. 4. Proceedings of 
the Short Course on Food Uses of Whole Oil and Protein 
Seeds held at Makaha, Hawaii, May 11-14, 1986.
• Summary: Contents: Introduction. Towards continuous 
processing (Soymilk has traditionally been made in 
batch systems). Modern soy products. Soybean / water 
extraction (The modern process for making beverages from 

whole soybeans uses a water extraction to give a neutral 
fl avor): Bean grinding and lipoxygenase deactivation, 
fi ber separation (okara), trypsin inhibitor deactivation and 
deaeration / deodorization (in a vacuum chamber), product 
control and standardization. Soy beverages (“Soymilk is a 
versatile product...”). Address: Alfa-Laval Food Engineering 
AB, Soy Processing, P.O. Box 64, S-221 00 Lund, Sweden.

1733. Liener, Irvin E. 1989. Control of antinutritional 
and toxic factors in oilseeds and legumes. In: E.W. Lusas, 
D.R. Erickson, and Wai-Kit Nip, eds. 1989. Food Uses of 
Whole Oil and Protein Seeds. Champaign-Urbana, Illinois: 
American Oil Chemists’ Society. vii + 401 p. See p. 344-371. 
Chap. 22. Proceedings of the Short Course on Food Uses of 
Whole Oil and Protein Seeds held at Makaha, Hawaii, May 
11-14, 1986. [164 ref]
• Summary: Contents: Introduction. Protease inhibitors: 
effect of heat treatment, effect of germination (no effect), 
effect of traditional modes of preparation (tofu, soymilk, 
fermented preparations such as tempeh, miso, and natto). 
Lectins (a class of proteins called phytohemagglutinins; 
inactivated by moist heat), goitrogens, cyanogens (very small 
amount in soybeans), phytate, tannins, fl atulence-producing 
oligosaccharides (raffi nose, stachyose, and verbacose in soy), 
other anti-nutritional factors (gossypol, lathyrogenic factor, 
jojoba plant, toxic glucosides in saffl ower).
 Contains 13 fi gures and 5 tables. Address: Dep. of 
Biochemistry, College of Biological Sciences, Univ. of 
Minnesota, St. Paul, MN 55108.

1734. Shurtleff, William; Aoyagi, Akiko. comps. 1989. 
Bibliography of soy protein isolates, concentrates, and 
textured soy protein products: 2,528 references from 1883 
to 1989, partially annotated. Lafayette, California: Soyfoods 
Center. 328 p. Subject/geographical index. Author/company 
index. Printed Sept. 8. 28 cm. [2528 ref]
• Summary: Although the Chinese had produced a type of 
isolated soy protein product (tofu) since the tenth century 
A.D., western research on the isolation of soy proteins began 
in Germany 1883, when Meissl and Boecker introduced 
the terms soy casein and soy albumin. Similar work 
was published in 1898 by Osborne and Campbell at the 
Connecticut Agricultural Experiment Station in the USA. In 
1903 Oscar Nagel of New York described in detail how he 
produced “soy casein” and discussed it potential applications 
as a commercial product. Since that time, the United States 
has been the world leader in soy protein research and 
production.
 The world’s earliest known commercial food product 
made from isolated or concentrated soy protein was Albusoy, 
introduced in 1939 by the Soya Products Division of the 
Glidden Co. in Chicago. This was an enzyme-modifi ed 
isolated soy protein product used as a whipping agent. Many 
of the earliest soy protein products were used like Albusoy in 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   552

© Copyright Soyinfo Center 2021

whipping applications. Soyco, launched in 1944 by Soybean 
Products Co. in Chicago, was a hydrolyzed soy protein 
whipping agent used as an egg white substitute. Rich’s 
Whip Topping, introduced in March 1945 by Rich Products 
Corporation in Buffalo, New York, was used as an alternate 
for whipped cream. In 1947 Archer Daniels Midland Co. 
introduced Nutriwhip, the Borden Company debuted Soyco, 
and Central Soya Co. launched Soy Albumen, all whipping 
agents.
 In 1951 the fi rst patent for spun soy protein fi bers was 
issued to Robert Boyer, formerly a soy researcher at the Ford 
Motor Co. In 1952 the fi rst commercial soymilk based on 
soy protein isolate, Soyamel, was introduced by Worthington 
Foods. Isolates soon replaced soy fl our in non-dairy infant 
formulas worldwide. In 1959 the fi rst food-grade soy-protein 
concentrates were introduced by Griffi th Laboratories.
 The 1960s put modern soy protein products on the map. 
In 1960 the Boyer patent and its 1954 revision started the 
high-tech meat analog industry when Worthington Foods 
launched Fri-Chik, a meatless drumstick. In 1961 and 1966 
conferences on soy protein foods were at the USDA Northern 
Regional Research Center in Peoria, Illinois. Many of the 
276 attendees at the second conference were pioneers in the 
fi eld. A major theme at both was that protein malnutrition 
was the world’s most widespread defi ciency disease. In 1966 
General Mills introduced Bac*O’s, meatless fried bacon bits 
made from spun soy protein fi ber. At a May 1968 Conference 
on Protein Rich Food Products from Oilseeds held by the 
USDA in New Orleans, Louisiana, oilseed proteins were 
increasingly seen as the answer to the “protein crisis.” 
Also that year International Action to Avert the Impending 
Protein Crisis, a United Nations publication, recommends 
soybeans as the single most promising protein source to 
close the “protein gap.” In Nov. 1969 General Mills launched 
its second bacon analog, Bac-o-Bits, this time made from 
textured soy fl our. Frozen Bontrae meat analogs were sold 
to the foodservice trade. This pioneering work nationwide 
by one of America’s largest food companies indicated to the 
U.S. food industry that the time for soy protein foods of the 
future had arrived.
 In 1971 Dr. K.K. Carroll at the University of Ontario, 
Canada, published the fi rst modern study showing that even 
in fat-free diets, animal proteins raise serum cholesterol and 
soy proteins lower it. Many subsequent studies worldwide 
confi rmed these important results.
 During the 1970s soy protein products entered the 
mainstream. In Jan. 1970 W.T. Atkinson, assignor to the 
Archer Daniels Midland Co., was issued a key patent for a 
“Meat-like protein food product,” which was soon widely 
sold under the registered trademark TVP. In Feb. 1971 
textured soy protein products were authorized for use as 
meat extenders in the U.S. National School Lunch program, 
opening up a huge potential new market for TVP type 
products. The amount of products used jumped from 8.5 

million lb dry weight in 1971-72 to 87.5 million lb in 1976-
77. Also in 1971 the Food Protein Council (renamed the Soy 
Protein Council in Dec. 1981) was established as a trade 
association for major soy protein manufacturers.
 In March 1973, as meat prices skyrocketed, beef-soy 
blends containing 25% hydrated textured soy fl our began 
to be introduced to U.S. supermarket chains, marketed for 
their lower price and higher nutritional value. Predictions 
of huge future markets (which failed to materialize) 
were published. In Nov. 1973 the fi rst World Soy Protein 
Conference was held in Munich, Germany, attended by 
over 1,000 people from 45 countries. In late 1974 Miles 
Laboratories/Worthington Foods launched the Morningstar 
Farms line of meat analogs based on spun soy protein 
fi ber nationwide at U.S. supermarkets. In Aug. 1975 Japan 
Vegetable Protein Food Association was founded to promote 
modern soy protein products, primarily soy protein isolates. 
In Oct. 1976 seminars on the use of soy protein for foods and 
meal for feeds were held in Moscow, sponsored jointly by 
three U.S. groups. More than 200 Soviet offi cials attended. 
In May 1978 The Keystone Conference on Soy Protein 
and Human Nutrition was held at Keystone Colorado. 
Sponsored by Ralston Purina Co., it presented a new view 
of soy protein quality. In Jan. 1978 the International Soya 
Protein Food Conference was held in Singapore; 400 people 
from 24 countries participated. And in Oct/Nov. 1978 the 
World Conference on Vegetable Food Proteins was held 
in Amsterdam, The Netherlands; More than 1,000 people 
attended.
 In 1980 soy protein products were approved for use as 
a beef extender by the U.S. Armed Forces. That same year 
the World Conference on Soya Processing and Utilization 
was held in Acapulco, Mexico. In Aug. 1980 Archer Daniels 
Midland Co. entered the soy protein isolate market with 
its purchase of Central Soya’s isolate plant. Then in April 
1985 Central Soya bought Griffi th Laboratories’ line of 
protein products. And in Feb. 1986 Central Soya purchased 
the Staley protein line, including Mira-Tex, Procon, and 
Textured Procon brands. In July 1987 Ralston Purina Co. 
of St. Louis, Missouri, established Protein Technologies 
International as a wholly-owned subsidiary to focus on sales 
of soy protein for food uses. The company’s sales of soy 
protein products were $139.8 million in 1986.
 But during the 1980s the total market for soy protein 
products grew very slowly, if at all. In 1984 Dr. Walter Wolf 
of the USDA Northern Regional Research Center estimated 
U.S. production as follows: Soy protein concentrates 36,000 
tonnes (metric tons), soy isolates 41,000 tonnes, textured 
soy fl our 43,000 tonnes, and textured soy concentrates 4,000 
tonnes. The segment showing greatest growth appeared to be 
that of soy protein isolates, of which Ralston Purina/Protein 
Technologies International in the largest manufacturer.
 Still there is widespread hope that, with the growing 
concern over dietary cholesterol, the low cost of soy protein 
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relative to meat protein, the inevitable widening of this 
cost gap in the years to come, and the increasingly positive 
consumer attitudes toward soy protein products shown in 
polls, the market for these products will soon begin to realize 
its long-forecast potential.
 This is the most comprehensive bibliography ever 
published on modern soy protein products. It is also the 
single most current and useful source of information on 
this subject available today, since 53% of all references 
(and most of the current ones) contain a summary/abstract 
averaging 68 words in length.
 One of more than 40 bibliographies on soybeans and 
soyfoods being published by the Soyfoods Center, it is based 
on historical principles, listing all known documents and 
commercial products in chronological order. Containing 37 
different document types (both published and unpublished, 
including many original interviews and partial translations 
of Japanese and European works), it is a powerful tool 
for understanding the development of this subject and 
related products from its earliest beginnings to the present, 
worldwide.
 Compiled one record at a time over a period of 15 years, 
each reference in this bibliography features (in addition to 
the typical author, date, title, volume and pages information) 
the author’s address, number of references cited, original 
title of all non-English publications together with an English 
translation, month and issue of publication, and the fi rst 
author’s fi rst name (if given).
 It also includes details on 651 commercial soy 
products, including the product name, date of introduction, 
manufacturer’s name, address and phone number, and (in 
many cases) ingredients, weight, packaging and price, 
storage requirements, nutritional composition, and a 
description of the label. Sources of additional information 
on each product (such as references to and summaries of 
advertisements, articles, patents, etc.) are also given.
 Details on how to use the bibliography, a complete 
subject and geographical index, an author/company index, 
and a bibliometric analysis of the composition of the book 
(by language, document type, year, leading countries, states, 
and related subjects) are also included. Address: Soyfoods 
Center, P.O. Box 234, Lafayette, California 94549. Phone: 
415-283-2991.

1735. Committee on Dietary Allowances, Food and Nutrition 
Board, National Research Council. 1989. Recommended 
Dietary Allowances, 10th revised ed. Washington, DC: 
National Academy of Sciences. x + 285 p. Oct. Index, 24 cm. 
7th ed. was 1968. 8th ed. was 1974. 9th ed. was 1980. [200* 
ref]
• Summary: Recommended Dietary Allowances (RDAs) 
have been prepared by the Food and Nutrition Board since 
1941. The fi rst edition was published in 1943 to provide 
“standards to serve as a goal for good nutrition.”

 This book expands the role of calcium in the diet: For 
young adults (age 19-24) it has been increased to 1200 mg/
day, from 800 mg/day. Those with the maximum RDA of 
1200 mg/day for calcium are males age 11-14, females age 
11-24, and pregnant and lactating women. Males and females 
from age 25 and up, and children from age 1-10, still have an 
RDA of 800 mg/day.
 The RDA for iron has been lowered for women of 
reproductive age to 15 mg/day from 18 mg/day. Iron is a 
constituent of hemoglobin, myoglobin, and a number of 
enzymes and is therefore an essential nutrient for humans. 
Heme and nonheme forms of iron are absorbed by different 
mechanisms. Heme iron, which is highly absorbable, is 
found only in animal tissues. “The proportion of heme iron 
in animal tissues varies, but it averages about averages about 
40% of the total iron in all animal tissues, including meat, 
liver, poultry, and fi sh. The remaining 60% of the iron in 
animal tissues and all iron in vegetable products is present as 
nonheme compounds... The two most well-defi ned enhancers 
of nonheme iron are some organic acids (especially ascorbic 
acid [vitamin C]) and the animal tissues present in each meal. 
On the other hand, some dietary and medicinal substances 
such as calcium phosphate, phytates, bran, polyphenols in 
tea, and antacids may decrease nonheme iron absorption 
substantially.”
 The RDA for vitamin B-12 has been lowered from 3 to 
2 mcg/day; World Health Organization recommends only 
1 mcg/day. Selenium and vitamin K have now been given 
RDA status. It is recommended that smokers consume almost 
twice as much vitamin C as non-smokers. Other major 
revisions appear in the RDAs for zinc, folate, and vitamin 
B-6.
 In the chapter on minerals, section on Calcium (p. 
174-84), has the following headings: Introduction, calcium 
absorption, dietary sources and usual intakes (calcium-
precipitated tofu is listed as a good source), bone formation 
and retention, relationship to phosphorus and protein intakes, 
other potential functions, recommended allowances (adults 
and adolescents, pregnancy and lactation, infants and 
children), excessive intakes and toxicity.
 The average American consumed 743 mg/day of 
calcium in 1977-78. Intake was generally higher in males 
than in females. Dairy products contribute more than 55% 
of calcium intake of the U.S. population (Block et al., 1985). 
“An increase in protein intake reduces fractional tubular 
reabsorption and results in an increase in urinary calcium 
excretion. In contrast, an increase in phosphorus intake 
increases fractional reabsorption and causes urinary calcium 
to decrease.” But some studies (Spencer et al., 1988) have 
failed to demonstrate effects of dietary phosphorus intake on 
calcium balance at adequate levels of calcium intake.
 For details on vitamin K, see p. 107-14. Vitamin K (fat-
soluble) is the name of a group of compounds. “Compounds 
with vitamin K activity are essential for the formation of 
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prothrombin and at least fi ve other factors (factors VII, IX, 
and X, and proteins C and S) involved in the regulation of 
blood clotting... Defective coagulation of the blood is the 
only major sign of vitamin K defi ciency.” “The vitamin K 
content of commonly consumed foods is not known with 
precision and therefore is not given in food composition 
tables... Green leafy vegetables, which provide 50 to 800 
micrograms [mcg] of vitamin K per 100 gm of food, are 
clearly the best dietary sources. Small but signifi cant 
amounts of vitamin K (1 to 50 mcg/100 gm) are also present 
in milk and dairy products, meats, eggs, cereals, fruits, 
and vegetables... A normal mixed diet consumed daily by 
a healthy adult in the United States has been estimated 
to contain an average of 400 to 500 mcg of vitamin K.” 
Address: Washington, DC.

1736. Agriculture Canada Research Station, Harrow. 1989. 
Description of variety: Harovinton. Harrow, Ontario, 
Canada. 2 p. Nov. 9. Unpublished typescript.
• Summary: Harovinton is a “Large-seeded tofu-type 
soybean. Registration date: May 24, 1989. Registration No.: 
3118... Harovinton, tested as OX733, was developed by the 
Agriculture Canada Research Station, Harrow. This variety 
was derived from the cross Vinton x Vinton 81, made in 
1982.” Vinton is susceptible to Phytophthora (a fungus) and 
tolerant of metribuzin (an herbicide) applied at recommended 
rates. Growth habit: indeterminate.
 “Seed characteristics: Shape: spherical fl attened. Size: 
large; 23 grams per 100 seeds. Seed coat: dull yellow. Hilum 
colour: yellow. Oil content: lower than Corsoy (18.6% vs. 
20.1%). Protein content: higher than Corsoy 79 (44.9% vs. 
40.9%). Seed coat peroxidase activity: high.
 Maturity: 3100 heat units (Ontario). Performance and 
adaptation: In yield trials conducted in 1986, 1987 and 
1988 at Harrow, Malden and Woodslee, Harovinton yielded 
about 6% less than Corsoy 79. Harovinton is shorter, more 
lodging tolerant, and earlier maturing than Corsoy 79... The 
yield of soymilk and tofu per kilogram of Harovinton beans 
was 4% and 11% greater, respectively, than for Corsoy 79.” 
Maintenance of breeder seed: Agriculture Canada, Research 
Station, Harrow, Ontario. Canadian distributor: Canada 
Packers.
 Note 1. This is the earliest document seen (Nov. 2019) 
that mentions the soybean variety Harovinton.
 Note 2. The letterhead reads: “Agriculture Canada, 
Food Production and Inspection Branch, Seed Division.” No 
address is given. Address: Harrow, Ontario, Canada.

1737. News Weekly. 1989. [Edible paper made from okara in 
Japan]. Television broadcast. Channel 26. California. Nov. 3. 
4 minutes. [Jap; eng+]
• Summary: In Japan, according to statistics from the 
Ministry of Agriculture, Forestry & Fisheries (Norinsho), 
700,000 tons of okara are produced each year. It has become 

a major environmental pollutant. Dr. Sakai Mitsuro of the 
Sakai Rikagaku Kenkyusho (Sakai Physics and Chemistry 
Research Institute, Imadate-cho, Fukui prefecture, Japan) 
explains and shows how he has developed an edible paper 
made from okara. First the okara is mixed with water. 
Two enzymes are added, one to hydrolyze fat and one for 
protein. Then “kansho-eki” is added to stabilize the process. 
The mixture is kept at 40ºC for 5-6 hours, then strained. 
The resulting fi bers are dried, reimmersed in water with a 
binder (such as glutinous yam, yama-imo), and refi ltered. 
The resultant fi lm is then ironed to form a thin paper-like 
substance. Its main use will be as the soluble wrapper for 
the soup stock in cup noodles, replacing the small plastic 
bag currently used. This saves the consumer the trouble 
of having to open the bag before eating the noodles, and 
also saves plastic pollution. When hot water is added to the 
noodles, the paper dissolves. The okara paper can also be 
used to make capsules for drugs or nutritional supplements, 
or in biotechnology applications. The research institute 
has received 500-600 enquiries from interested people and 
organizations.

1738. Product Name:  Grainaissance Amazake Naturally 
Sweet Rice Drink (In Tetra Brik Aseptic Carton) [Original 
Flavor, Almond Shake].
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 415-547-7256.
Date of Introduction:  1989 December.
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Ingredients:  Almond shake: Filtered water, California 
brown rice, almonds, rice koji*, vanilla. * Koji, a special 
cultured rice, breaks the rice grains down into a sweet, 
creamy drink.
Wt/Vol., Packaging, Price:  8 fl uid oz (236 ml) Tetra Brik 
Aseptic carton. Almond Shake retails for $1.19 (10/93).
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per 8 oz.: Calories 272, protein 7 gm, 
carbohydrate 46 gm, fat 7 gm, cholesterol 0, sodium 23 mg.
New Product–Documentation:  This is the world’s fi rst 
amazake to be aseptically packaged. Leafl et. 1989. Oct. 1. 
“Amazake: Naturally sweet rice drink.” Distributed at World 
Vegetarian Day Celebration, Stanford Univ. The fi nished 
Tetra Brik cartons will be out in a month or so. Samples 
with paste-on labels are now available. Text of leafl et reads: 
“Amazake–The sensible drink that tastes great! Amazake, 
naturally sweet rice drink, the perfect alternative to soft 
drinks, soy milks and other natural beverages... nutritionally 
balanced for today’s health conscious consumer. No 
cholesterol. Non dairy. Made from California brown rice. No 
preservatives. High in B vitamins. No sugars added.”
 “New aseptic packaging adds convenience. Amazake is 
now available in 8 oz aseptic containers. Extended 10 month 
shelf life. Refrigeration not required... can be displayed 
chilled, shelved, or point-of-purchase. Available in two 
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popular fl avors... Almond Shake and Original Flavor.”
 Spot in Vegetarian Times. 1990. Feb. p. 68. “The VT 
shopper. Shake it up.” A photo shows Amazake Naturally 
Sweet Rice Drink (Original Flavor and Almond Shake) in 
Tetra Brik cartons
 Talk with Janet Crolius at Grainaissance. 1990. Jan. 23. 
The fi rst shipment of Tetra Brik cartons (Original fl avor) was 
received on 22 Dec. 1989, and sold on Dec. 26 to Rainbow 
Grocery Inc. in San Francisco. They plan to do 2 runs a 
month this year. They make the amazake at their plant in 
Emeryville, ship it to the Tetra Brik packer in a tank truck, 
then get back 14 pallets per run. Each pallet holds 120 cases, 
and each case holds 27 x 8 oz cartons. So a pallet holds 
3,024 cartons, or 189 gallons. At two shipments a month, this 
would be 4,536 gallons/year. Talk with Tony Plotkin. 1990. 
Feb. 1. In Sept. 1989 the company rented a separate building 
a block and a half away; they separated the mochi from the 
amazake. Today they packaged their fourth run at Real Fresh. 
Each run gets a little better. We talked about marketing the 
product in Japan, as through Daiei.
 Labels. 1989. 8 by 6 inches. Tetra Brik carton. The 
almond shake is red and dark brown lettering with white on 
a blue background. A tilted glass of splashing amazake is 
surrounded by fl oating almonds. Original is the same on a 
green background, but with the grass surrounded by heads 
of rice. Back panel: “* Amazake satisfi es. Rich and full of 
fl avor, drink as is... or blend with a banana, ice, or soda water 
for a smoothie. * Amazake is fun. Naturally sweet, kids love 
it. Use as a topping for fruit or pour into ice cube trays and 
freeze. Ready to drink. Ideal for lunch box, travel, picnics, 
sport workouts... perfect for active people.” * Write for 
recipe ideas.
 Product with Label purchased at Open Sesame in 
Lafayette, California. 1993. Oct. 11. The price of the Almond 
Shake is now $1.19.
 Talk with Tony Plotkin, founder and owner of 
Grainaissance. 1993. Oct. 17. As far as Tony knows, this 
was the fi rst amazake-type product packaged in an aseptic 
carton. In about June 1990 Philippe Vandemoortele of Alpro 
in Belgium came to visit Tony at Grainaissance. He wanted 
Tony to tell him, free of charge, how to make amazake, 
including Tony’s many secrets. Philippe bought the book 
Amazake and Amazake Frozen Desserts by Shurtleff and 
Aoyagi, and said he had learned a lot from it. Tony was 
working on development of this product as early as 1983. 
The original idea was to put his almond shake in an aseptic 
container and have it on the market by 1987. Why did it take 
6 years to get the product on the market? First, the company 
was in a small factory making products using a batch system 
with no boiler. They didn’t even have a bottling machine–
only a little pump and a nozzle. Then they found out they 
had to deliver thousands of gallons at a time to the aseptic 
packager. So after the company moved to a new location in 
1986, they put in a bulk processing line, whose installation 

was fi nally completed in late 1988. Second he had to hire 
consultants, work out details with Real Fresh (which still 
packs the product). There was a race with Imagine Foods 
to see who could get the product on the market fi rst. 
Imagine Foods’ aseptic product was their fi rst entry into 
the drink market; they had already been very successful 
with their Rice Dream non-dairy frozen dessert. Imagine 
Foods developed two patents for their beverage product. If 
Grainaissance has moved from 1986 to 1987, Imagine Foods’ 
patent would probably have been invalid. One part of the 
process which concerns an ingredient is key in their patent 
strategy; Grainaissance was unable to use that ingredient one 
year prior to their fi ling–which is basically how the patent 
law works. They had tested this ingredient as early as 1985 
or 1986, but they thought they couldn’t use it because they 
thought they couldn’t get the technology. Tony has elected 
to accept a license (which is 30 pages long) from Imagine 
Foods for the production of rice-based products; he will not 
challenge it because he estimates that would cost $300,000 
to $500,000 and then he might not win. That ingredient is the 
key to his being willing to accept a license under their patent.

1739. Hildebrand, D.F. 1989. Lipoxygenases. Physiologia 
Plantarum 76:249-53. *
• Summary: Lipoxygenases (EC 1.13.11.12) are a class 
of enzymes that catalyze the hydroperoxidation of 
polyunsaturated lipids such as the linoleic acid and linolenic 
acid found in soybean seeds.

1740. Food & Agriculture Organization (FAO). 1989. 
Utilization of tropical foods: Tropical oil-seeds. Rome, Italy: 
Food & Agriculture Organization of the United Nations 
(FAO). xiv + 82 p. 21 cm. Series: FAO Food and Nutrition 
Paper 47/5. *
• Summary: The 1st chapter, titled “Leguminous oil-seed 
crops, has these contents: Soybean (p. 1-35): The golden 
bean from China, varieties and production, soybeans in the 
tropics. Hydrolysis of soybeans using microbial enzymes. 
Nutritional and acceptability aspects of soybeans: Cooking 
characteristics, soybean fl avour, digestibility of soybeans. 
Soybean processing in eastern Asia: Fermentation of 
soybeans. Fermentation inoculants: Koji and ragi, angkak 
and masam [a green fermentation starter from Nepal, 
made from wheat and selected moulds], preparation of 
koji. Preparation of soy sauce: Traditional Japanese shoyu, 
other types of soy sauce. Fermented soybean pastes: Types 
of miso, preparation of miso koji, preparation of mame 
miso, preparation of hamanatto. Other fermented soybean 
products: Natto and thua nao. Indonesian tempe: Preparation 
of tempe ragi, production of tempe kedele, other types of 
tempe, domestic use and nutritional content of tempe. Foods 
fermented by molds: Role of moulds in food processing, 
food safety aspects. Non-fermented soybean products: 
Production of soy milk, improving soymilk fl avour. Soybean 
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protein products: Preparation of tofu, preparation of yuba. 
Soybean cheese products: Preparation of sufu (“The Chinese 
prepare a fermented soy curd called sufu, which resembles 
a moulded, soft-texture cheese.” Red sufu is made using 
“red rice koji” (angkak)). Use of soy milk and tofu residues: 
Preparation of oncom tahu, preparation of meitauza. Use of 
soybean sprouts. Soybeans as a cash crop. Soybean as an oil-
seed: Problems of small-scale extraction. Solvent extraction 
of soybean oil: Economic aspects, extraction process, 
refi ning operations. Nutritional and organoleptic aspects of 
soybean oil. Commercial production of vegetable fats and 
oils: Solid shortenings, effects of hydrogenation, hardness 
of fats. Margarine production: Composition of margarine, 
manufacture of margarine. Production of soybean grits and 
fl our. Commercial production of soybean protein products: 
Protein concentrates, protein isolates, economic aspects. 
Introduction of soyfoods at the village level: Snack foods, 
vegetable relish, pastes and fl our. Preparation of soybeans 
at the village level: Reducing bitter fl avours, preparation of 
soybean fl our. Prospects for soybean products in the tropics.
 Concerning the preparation of sufu (p. 21): “... the 
cubes [of tofu] are drained and heated for about 15 minutes 
at 100ºC to sterilize them. The sterilized cubes are cooled, 
placed on trays, and inoculated with one of the following 
fungi: Actinomucor elegans, Mucor lienialis, or Rhizopus 
chinensis var. chungyen, depending on the type of ‘cheese’ to 
be produced. They are then incubated at 12-20ºC for three to 
seven days. At that stage, the cubes become covered with a 
white mycelium and are known as pehtzu [pehtze].
 “In the fi nal stages, the cubes of pehtzu are transferred to 
ageing tanks, where they are immersed in a mixture of rice 
wine and salt, 2-5% sodium chloride, for forty to sixty days. 
The alcohol content of this ‘dip’ (approximately 10 percent) 
is much higher than that normally obtained by anaerobic 
fermentation using osmophyllic [osmophilic] yeasts. The 
fi nal product, after completing the ageing period, is soft 
and pale yellow, with a pleasant taste and aroma. It is often 
served with sesame oil. More pungent cheeses are prepared 
by related processes, by adding other components to the fi nal 
brine solution. These may include red rice koji, fermented 
rice mash, anise or pepper. An outline of a preparation from 
Thailand, using red rice koji to give a red sufu is shown in 
Figure 3” (a fl ow sheet, p. 22; Source: Narudom Boon-Long. 
1983. “Traditional fermented food products.” United Nations 
University (UNU) Workshop Paper, CFTRI, Mysore, India).
 The peanut from Peru (p. 36+).

1741. Fukushima, Danji. 1989. Historical development of 
soy sauce and fermented black soybeans in China (Document 
part). In: K. Steinkraus, ed. 1989. Industrialization of 
Indigenous Fermented Foods. New York and Basel: Marcel 
Dekker, Inc. xii + 439 p. See p. 2-8.
• Summary: “1. Chiang. In 1979, Kinichiro Sakaguchi 
proposed a unique hypothesis regarding the origin of 

soy sauce and miso as a result of historical biochemical 
investigations, and this hypothesis was later introduced by 
this author in English (Fukushima, 1985a, 1986b). However, 
new literature on the origin of soy sauce and miso appeared 
based on more detailed historical evidence (Pao 1982a, 
1982b; 1984a, 1984b). According to these papers, soy sauce 
was derived from a Chinese food called ‘chiang’ (‘hishio’ in 
Japanese).
 “Chiang is a tasty mash product and does not come in 
a liquid form. Therefore chiang belongs in the category of 
‘miso’ in Japan. The fi rst record of chiang can be found in 
the book entitled Chou-li (Shurai in Japanese) by Chou-
kung (Shuko in Japanese), which was published around 
1,000 B.C. in the Chou (Shu in Japanese) dynasty (1,222 
BC to 249 BC). This book covers the matters on the early 
years of the Chou dynasty in ancient China (about 3,000 
years ago). According to this document, chiang was made 
by the following procedure. First, yellow aspergilli were 
grown on millet. (Such mold-grown cereals are called ‘koji’ 
in Japanese.) Then the millet koji and the meat of fi sh, 
fl esh, or fowl and salt were mixed with a good liquor in a 
bottle and kept for 100 days. Soybeans were not used in this 
chiang. The fi rst literature in which soybeans appeared as 
a substitute for meat in chiang was the Ch’i-min Yao-shu 
(Saimin-Yojutsu in Japanese) by Chia Ssu-hsieh (Ka Shikyo 
in Japanese), the world’s oldest encyclopedia of agriculture, 
published in 535 AD in China. This indicates that the 
chiang in which soybeans was used originated sometime 
between the Chou and Han dynasties, when the cultivation 
of soybeans prevailed. The meats in the chiang described in 
Chou-li were gradually replaced by soybeans in the course 
of time and further cereals such as wheat, barley, and rice 
came to be used instead of millet, resulting in the production 
of many types of chiang. In the process of making chiang 
during these periods, soybeans were not used as a raw 
material in koji; rather they were added to the harvested koji 
prepared from the other cereals. The soybeans were digested 
by the enzymes of the koji. This digestion mixture was the 
fi nal product, which was in the form of a mash. The liquid 
products which belong to the category of soy sauce did not 
appear in the literature before the later Han dynasty (about 
25-220 A.D.).
 “There is a description of the liquid product which was 
made by separating the liquid portion from the chiang in 
Ssu-ming Yueh-ling (Shimin-Getsurei in Japanese), published 
by Ts’ui Shih (Sai Shoku in Japanese) in the later Han 
dynasty. This liquid was called chiang ch’ing which means 
‘clear chiang.’ The manufacturing processes of chiang and 
chiang ch’ing are shown in Figs. 1 and 2. Chiang ch’ing is a 
prototype of soy sauce but it differs from ‘chiang-yu’ which 
means literally shoyu or soy sauce in the Chinese characters. 
The fi rst appearance of the name of chiang-yu was in Shan-
chia Ch’ing-kung (Sanya-Seikyo in Japanese) by Lin Hung 
(Rin Ko in Japanese) in the Sung dynasty (960-1127 AD).
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 “The fi rst record indicating use of all the raw materials 
to prepare koji for soybean chiang appeared in the Nung-
sung I-shin Ts’o-yao (Noso-Ishoku-Satsuyo in Japanese) by 
Lu Ming-Shan (Ro Meizen in Japanese), published in the 
Yuan (Gen in Japanese) dynasty (1271-1368 AD). The fl ow 
sheet of this soybean chiang is shown in Fig. 3.” (In this 
process, soybeans are roasted, dehulled, cooked, then mixed 
with wheat fl our and spontaneously molded to form koji. 
The koji is dried in the shade, winnowed, and pounded, then 
mixed with spices and salt water to form a mash. which is 
insulated and aged to make the soybean chiang.) The chiang-
yu described in Pen-ts’ao Kang-mu (Honso-Komoku in 
Japanese), published in 1590 by Li Shih-chen (Ri Jichin in 
Japanese) in the Ming (Min in Japanese) dynasty, was also 
made with koji manufactured by using soybeans and cereals 
(Fig. 4). (In this process soybeans were cooked in water, 
mixed with wheat, and spontaneously molded to form koji. 
Salt water was mixed in with a paddle, then the mash was 
insulated and aged. Finally it was fi ltered to make chiang-
yu). The ratio of soybeans to wheat in the koji making was 
3:2. This ratio is very close to that used in making regular 
Japanese shoyu, which is made by using equal amounts 
of soybeans and wheat, as will be described later. The 
general manufacturing methods of soy sauce in the Ch’ing 
(Shin in Japanese) dynasty are recorded in Ch’ing-yuan Lu 
(Seienroku in Japanese), written by Li Hua-nan (Ri Kanan in 
Japanese). Cooked soybeans and uncooked wheat were the 
raw materials used in koji making. The resultant koji was 
mixed with brine. After aging, the soy sauce was collected 
by pressing a deep bamboo colander into the aged mash and 
ladling out the liquid which had accumulated.
 “The original chiang was a mash-type product made 
with a koji that had been prepared from wheat, barley, 
rice, etc., and not from soybeans. Therefore, the soybean 
constituents were only changed through the in vitro 
biochemical reaction by the enzymes from the mold 
grown on the cereals. Accordingly, the degree of change 
of the soybean constituents was not very great and most 
of the soybean proteins were partially hydrolyzed into 
polypeptides through the in vitro enzyme action. The 
degree of liquefaction was not very large and the fl avor 
was not as strong. In the case of chiang-yu, however, mold 
is grown on both the soybeans and cereals and, as a result, 
the soybean constituents are changed largely through the 
biochemical reaction both in vivo and in vitro by the mold 
throughout the entire process of manufacturing. Accordingly, 
much of the soybean constituents can be liquefi ed. The 
soybean proteins are hydrolyzed to single amino acids 
and, therefore, the fl avor is sharp and strong in chiang-yu. 
Thus, it can be concluded that (a) the progenitor of miso is 
chiang, originated in China about 3,000 years ago; (b) the 
progenitor of soy sauce is chiang ch’ing, originated in China 
about 2,000 years ago; (c) chiang ch’ing had developed into 
chiang-yu in China and the regular type of shoyu called 

koikuchi in Japan at least 1,000 years ago.
 “It is an amazing fact that the Chinese had utilized 
the enzyme action of mold in food manufacturing as early 
as 3,000 years ago. They deliberately selected yellow 
aspergilli from many types of aspergilli because they best 
facilitated the manufacture of chiang. If the defi nition of 
‘biotechnology’ is to make the products necessary for the 
welfare of humans by using life phenomena, it can be said 
that people in ancient China had already produced foods by 
biotechnology as early as several thousand years ago. In this 
sense, it is not an exaggeration to say that soy sauce was a 
pioneer of the actual application of biotechnology.
 “2. Shih. Shih is a fermentation product of soybeans, the 
form of which is a tasty nugget with or without salt. Shih is 
classifi ed into fi ve types by the kind of microorganism used 
in its manufacture. Those are Aspergillus type (called shih 
in the areas of Pei-ching, Hu-nan sheng, and Taiwan; and 
called hamanatto in Japan), Mucor type (shih in the area of 
Shan-tung sheng and natto in Japan), Rhizopus type (tempeh 
in Indonesia), Bacillus type (shih in the area of Shan-tung 
sheng and natto in Japan), and Neurospora type (oncom in 
Indonesia). The shih described here is the shih of Aspergillus 
type, which relates to soy sauce.
 “The earliest literature in which shih appeared is 
Shih-chi (Shiki in Japanese) by Ssu-ma Ch’ien (Shiba 
Sen in Japanese), which was published in 85 BC. Shih is 
also described along with chiang in Shuo-wen Chie-tzu 
(Setsubun-kaiji in Japanese) by Hsu Shen (Kyoshin in 
Japanese), the oldest dictionary in China published in 121 
AD in the later Han dynasty. The raw material of the shih 
is soybeans as shown in Fig. 5. (In the process described 
in the Shi-ching by Hsie Feng (which survives only in the 
Ch’i-min yao shu), soybeans are washed, soaked, drained, 
and steamed. The cooked soybeans are cooled, then spread, 
furrowed, and piled. The last 3 steps are repeated 3 times a 
day for 3 days until the beans have become spontaneously 
molded. The resulting soybean koji is mixed with soybean 
cooking liquid, barley koji, and salt, put into an earthen pot, 
sealed, and insulated. It is then dried in the shade, mixed 
with a mulberry leaf extract, and steamed. The last 3 steps 
are repeated 3 times, resulting in salted soybean shih. In the 
second process described in the Ch’i-min yao-shu, soybeans 
are winnowed, cooked, drained, and cooled. They are piled, 
the temperature is measured, and then they are stirred. The 
last 3 steps are repeated 3 times until they are spontaneously 
molded. They are then spread and furrowed to make soybean 
koji. This is winnowed, washed, drained, dried, moistened, 
piled, fermented, and dried to give unsalted soybean shih.) 
Therefore the resultant shih (soybean nugget) contains 
a high amount of protein. In shih, much of the soybean 
constituents are present in a liquid state. The soybean 
proteins are hydrolyzed to single amino acids and, therefore, 
the fl avor is sharp and strong. The fl avor constituents of 
shih can be extracted easily by a salt solution. The original 
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shih was served as nuggets; the brine extract came to be 
used as a seasoning gradually. In Chi-min Yao-shu (535 
AD), there is a description of about 70 kinds of cookeries 
using shih extracts. It should be mentioned that shih and its 
brine extract developed into today’s tamari shoyu in Japan.” 
Address: Managing Director, Kikkoman Corp., Chiyoda-ku, 
Tokyo, Japan.

1742. Kinsella, John E.; Soucie, William G. eds. 1989. Food 
proteins. American Oil Chemists’ Society, P.O. Box 3489, 
Champaign, IL 61826. vii + 440 p. 24 cm.
• Summary: Includes 23 chapters by various authors 
concerning various types of proteins from various sources. 1. 
The role of dynamics and solvation in protein structure and 
function, by J.W. Brady. 2. Protein structure in solution, by 
I.D. Kuntz. 3. Interrelationship of molecular and functional 
properties of food proteins, by Srinivasan Damodaran. 4. 
Structure: Function relationships in food proteins, fi lm and 
foaming behavior, by J.E. Kinsella and L.G. Phillips. 5. Film 
properties of modifi ed proteins, by Srinivasan Damodaran. 
6. Glycosylation of Beta-lactoglobulin and surface active 
properties, by Ralph D. Waniska and John E. Kinsella. 7. 
Molecular properties of proteins important in foams, by 
J.B. German and L.G. Phillips. 8. Lipid-protein-emulsifi er-
water interactions in whippable emulsions, by N.M. Barfod, 
N. Krog, and W. Buchheim. 9. Molecular properties and 
functionality of proteins in food emulsions: liquid food 
systems, by M.E. Mangino. 10. Are comminuted meat 
products emulsions or a gel matrix, by Joe M. Regenstein. 
11. Molecular properties and functionality of proteins in 
food gels, by E. Allen Foegeding. 12. Functional roles 
of heat induced protein gelation in processed meat, by 
James C. Acton and Rhoda L. Dick. 13. Effects of medium 
composition, preheating, and chemical modifi cation upon 
thermal behavior of oat globulin and Beta-lactoglobulin, 
by V.R. Harwalkar and C.-Y. Ma. 14. Effect of molecular 
changes (SH groups and hydrophobicity) of food proteins 
and their functionality, by E. Li-Chan and S. Nakai. 15. 
Relationship of SH groups to functionality of ovalbumin, 
by Etsushiro Doi, Naofumi Kitabatake, Hajime Hatta, and 
Taihei Koseki. 16. Use of radio-labeled proteins to study the 
thiol-disulfi de exchange reaction in heated milk, by Bong 
Soo Noh and Tom Richardson. 17. Genetic modifi cation of 
milk proteins, by Lawrence Creamer, Sang Suk Oh, Robert 
McKnight, Rafael Jimenez-Flores, and Tom Richardson. 18. 
Inactivation and analysis of soybean inhibitors of digestive 
enzymes, by Mendel Friedman, Michael R. Gumbmann, 
David L. Brandon, and Anne H. Bates. 19. The nutritional 
signifi cance of lectins, by Irvin E. Liener. 20. -Amylase 
inhibitors of higher plants and microorganisms, by John 
R. Whitaker. 21. Toxic compounds in plant foodstuffs: 
cyanogens, by Jonathan E. Poulton. 22. New perspectives on 
the antinutritional effects of tannins, by Larry G. Butler. 23. 
Nutritional and physiological effects of phytic acid, by Lilian 

U. Thompson.
 Part I provides reviews and research regarding protein 
structure, functional relationships and interactions in gels, 
emulsions and foams and the six chapters in Part II discuss 
toxic compounds associated with food proteins. "With the 
advent of protein engineering, an understanding of the 
molecular structure and molecular interactions between 
proteins and other food components, including toxins, is 
clearly needed to enable the food processor to select the most 
appropriate functional and healthy ingredients for specifi c 
applications." Surprisingly, this book contains no index. 
Address: 1. Inst. of Food Science, Cornell Univ., Ithaca, New 
York 14853.

1743. Maruo, Bunji; Yoshikawa, Hiroshi. eds. 1989. Bacillus 
subtilis: Molecular biology and industrial application. Tokyo: 
Kodansha; Amsterdam and New York: Elsevier Press. xv 
+ 267 p. Illust. Index. 24 cm. Series: Topics in secondary 
metabolism 1, [1182 ref]
• Summary: The nine chapters in this very interesting book 
are written by 26 different Japanese contributors. Contents: 
List of contributors. Preface. 1. Introduction. 2. Taxonomic 
position of B. subtilis. 3. Metabolic and cell growth 
regulation of B. subtilis. 4. Sporulation of B. subtilis. 5. 
Plasmid cloning vectors in B. subtilis. 6. Phages of B. subtilis 
and their uses in genetic engineering. 7. DNases involved in 
restriction and recombination in B. subtilis and its relatives. 
8. Industrial application of B. subtilis: Utilization of soybean 
as natto, a traditional Japanese food, extracellular enzymes 
of B. subtilis, production of primary metabolites, possible 
use of B. subtilis as a host-vector system for production 
of biologically active molecules such as hormones and 
antibiotics, insecticidal proteins from B. thuringiensis. 9. Use 
of B. subtilis for re-assay of genotoxic substances.
 In the Preface, Maruo observes that a novel method of 
constructing a genetic map by DNA mediated transformation 
was established by H. Yoshikawa and N. Sueoka. Thereafter, 
use of this bacterium in molecular genetics has been 
increasing rapidly and extending into many fi elds. “The 
use of B. subtilis has contributed greatly to basic research 
in genetics, biochemistry, and enzymology. B. subtilis, 
unlike Escherichia coli, has the remarkable distinction of 
becoming competent for DNA uptake and of forming spores, 
a primitive mode of cell differentiation.” Address: 1. Nihon 
Univ., Tokyo, Japan; 2. Osaka Univ., Osaka, Japan.

1744. Matthews, Ruth H. ed. 1989. Legumes: Chemistry, 
technology, and human nutrition. New York, NY: Marcel 
Dekker. x + 389 p. Illust. Index. 24 cm. Series: Food science 
and technology, No. 32. [150+ ref]
• Summary: Contains 10 chapters by various authors. 
Chapters 4 and 6 are cited separately. 1. Culture and genetics 
of grain legumes, by Edgar E. Hartwig (for soybeans, see p. 
1-5). 2. Harvesting and storage of legumes, by S.S. Kadam, 
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D.H. Salunkhe, and C.Y. Kuo. 3. Refi ned oils, by Clyde E. 
Stauffer. 4. Isolated soy proteins, by D.H. Waggle, Fred H. 
Steinke, and Jerome L. Shen. 5. Legume protein fl our and 
concentrates, by Joseph G. Endres (for soybean protein fl our, 
see p. 140-45; for soybean protein concentrate, see p. 151-
53). 6. Fermented products, by Clifford W. Hesseltine. 7. 
Nutrient composition of raw, cooked, canned, and sprouted 
legumes (incl. sprouted soybeans, p. 187-217), by Jörg 
Augustin and Barbara P. Klein (for soybeans, see p. 198-203, 
208-11). 8. Nutrient content of other legume products, by 
David B. Haytowitz and Ruth H. Matthews (for soybeans, 
see p. 219-25, 229-38). 9. Animal feed uses of legumes, by 
Park W. Waldroup and Keith J. Smith (for soybean meal and 
whole soybeans, see p. 247-64). 10. Antinutritional factors, 
by Irvin E. Liener. Dr. Liener notes that plants did not evolve 
to serve humans or animals. Their main concern is their own 
survival. Thus, nature has given them the genetic capacity 
to synthesize toxic substances to help ensure their own 
survival against predators of all kinds such as insects, fungi, 
or animals including humans. His Table 1 titled “Distribution 
of protease inhibitors present in legumes” (p. 341) shows that 
they are present in most legumes.
 Other legumes discussed include peanuts, dry beans, 
dry peas, lentils, chickpeas, and winged beans. Address: 
Human Nutrition Information Service, USDA, Hyattsville, 
Maryland.

1745. Minifi e, Bernard W. 1989. Chocolate, cocoa and 
confectionery: science and technology. 3rd ed. New York, 
NY: Van Nostrand Reinhold. An AVI book. viii + 904 p. 
Illust. Maps. Index. 24 cm. [300+* ref]
• Summary: Contents: Preface. Acknowledgments.
 Part 1: Cocoa and Chocolate. 1. History and 
Development. 2. Cocoa Processes. 3. Cocoa Butter and 
Replacement Fats. 4. Emulsifi ers in Chocolate Confectionery 
Coatings and Cocoa [mostly about lecithin]. 5. Chocolate 
Manufacture. 6. Confectionery Coatings, Chocolate 
Replacers, Dietetic Compounds. 7. Chocolate Bars and 
Covered Confectionery.
 Part 2: Confectionery: Ingredients and Processes. 
8. Sugars, Glucose Syrups, and Other Sweeteners. 9. 
Confectionery Fats. 10. Milk and Milk Products. 11. Egg 
Albumen and Other Aerating Agents. 12. Gelatinizing 
Agents, Gums, Glazes, Waxes. 13. Starches, Soya Flour, 
Soya Protein. 14. Fruits, Preserved Fruits, Jam, Dried Fruit. 
15. Nuts. 16. Chemical and Allied Substances Used in the 
Confectionery Industry. 17. Colors for Use in Confectionery. 
18. Flavor and Flavoring Materials. 19. Confectionery 
Processes and Formulations.
 Part 3: General Technology. 20. Science and Technology 
of Chocolate and Confectionery. 21. Pest Control. 22. 
Packaging in the Confectionery Industry. 23. Quality 
Control 24. Food Value of Chocolate and Confectionery. 25. 
Research and Development in the Confectionery Industry.

 Appendix I. Special Methods of Analysis
 Appendix II. Resources.
 Lecithin is discussed in Chapter 4 as follows: 
Introduction (“Lecithin is the familiar name of nature’s 
supreme emulsifi er and surface active agent.” It was fi rst 
introduced commercially about 50 years ago [i.e. about 
1939] and has had a major impact on the food industry, 
especially on the manufacture of chocolate. “With the 
development of a process for extracting lecithin from soya 
bean oil, the use of this emulsifi er increased manyfold–as 
lecithin from this source proved to be over 100 times less 
costly than that from egg yolk”). Vegetable lecithins: Soya 
lecithin, other vegetable lecithins (cottonseed, peanut). 
Synthetic phospholipids and modifi ed vegetable lecithins 
(“YN” developed by Cadbury has achieved considerable 
importance), toxicity checks on YN, fractionated and 
modifi ed vegetable lecithins. Use of vegetable lecithin and 
other phospholipids in chocolate: viscosity (a graph shows 
how small amounts of lecithin–0.1 to 0.7%–lower the 
viscosity of dark enrobing chocolate with 32-39% cocoa 
butter), moisture content effect on viscosity, other physical 
effects of lecithin addition (temperature, tempering, viscosity 
reducing power of YN compared with soya lecithin {YN 
is superior}). Use of lecithin in chocolate, cocoa powder, 
chocolate drinks (the action of lecithin is purely a surface 
phenomenon). Cocoa and drinking chocolate powders.
 Soy is mentioned as follows: Soy protein, whipping 
agents, p. 325-26. Soya bean, 363.
 Soya fl our, 363-65. Soya fl our compared with dried egg 
and ground almonds, 365. Comparison with other foods, 365. 
Composition, 364. Full-fat, 364. High-grade, 365.
 Soya lecithin, 77, 111. Soya oil, 282. Soya protein, 325, 
365-66. Address: PhD, Consultant to the Confectionery 
Industry, Richardson Researches Inc., Hayward, California.

1746. Thompson, Lilian U. 1989. Nutritional and 
physiological effects of phytic acid. In: J.E. Kinsella and 
W.E. Soucie, eds. 1989. Food Proteins. Champaign, Illinois: 
American Oil Chemists’ Society. vii + 440 p. See p. 410-31. 
[134* ref]
• Summary: Contents: Introduction. Phytic acid in the 
food and its reactions. Mineral Bioavailability: Method 
of processing, added vs. endogenous PA [phytic acid], 
the presence of other mineral binding components such 
as dietary fi ber, oxalic acid and tannins which may 
compete with PA for binding with minerals, dietary protein 
concentration, presence of dietary, intestinal or bacterial 
phytase, whether the PA is taken in the same meal as the 
mineral source or in separate meals, presence of other 
minerals, metabolic adaptation to a high PA diet. Protein 
digestion and absorption. Starch digestion and absorption. 
Phytic acid and colonic health. Conclusion. Address: Dep. of 
Nutritional Sciences, Faculty of Medicine, Univ. of Toronto, 
Toronto, Ontario, Canada.
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1747. Ueda, Seinosuke. 1989. Industrial application of 
Bacillus subtilis: Utilization of soybean as natto, a traditional 
Japanese food. In: Bunji Maruo and Hiroshi Yoshikawa, eds. 
1989. Bacillus subtilis: Molecular Biology and Industrial 
Application. Tokyo: Kodansha; Amsterdam and New York: 
Elsevier Press. xv + 267 p. See p. 143-62. [60 ref]
• Summary: Contents: Introduction. B. subtilis (natto): 
Conditions for growth of B. subtilis (natto) (temperature, 
pH, oxygen, biotin), plasmid of B. subtilis (natto), 
bacteriophage of natto. Natto manufacturing process: 
Introduction, outline of the manufacture of natto, soybeans 
as raw material, soaking, cooking, inoculation, weighing 
and packing, fermentation. Biochemical aspects of natto: 
Change of components of soybeans during natto processing, 
slime of natto, enzymes of B. subtilis (natto), fl avor of 
natto, nutritional value of natto, effect of natto as medicine 
(antibiotics, elimination of [pathogenic] microfl ora in 
intestine, anticancer activity, effect on blood pressure, 
vitamin K content in human milk).
 In Japan, natto is sometimes called itohiki natto to 
distinguish it from salted, fermented whole soybeans made 
from steamed soybeans and roasted wheat powder using the 
koji mold, Aspergillus oryzae.
 There are various theories concerning the origin of 
itohiki natto, however it is clear that natto was made and sold 
in Japan during the Edo period (1600-1867–about 400 years 
ago). It originated in the northern part of Honshu, Japan’s 
main island. Modern mass production of natto using pure 
culture Bacillus subtilis started in about 1919.
 Today in Japan there are about 700 natto factories using 
about 95,000 tons of soybeans a year. Natto is most often 
eaten for breakfast in Japan, with boiled rice, often with soy 
sauce and mustard.
 In 1906 the natto bacterium was fi rst named Bacillus 
natto Sawamura by Sawamura; he considered it a new 
species. In 1974 Bergey’s Manual of Determinative 
Bacteriology (8th ed.) included Bacillus natto within Bacillus 
subtilis. “However Amaha et al. (1952) and Kida et al. 
(1956) reported that B. subtilis and B. natto can be classifi ed 
separately based on whether biotin is essential for growth.” 
Biotin is essential for the growth of B. natto, but not for 
the growth of B. subtilis. Table 8.1.1 lists the “Properties of 
Bacillus subtilis (natto).” The optimum temperature for natto 
growth is about 40ºC. Its spores are heat resistant. Address: 
Dep. of Applied Microbial Technology, Kumamoto Inst. of 
Technology, Kumamoto-shi, Kumamoto 860, Japan.

1748. British Arkady Co. Ltd. 1989? A guide to British 
Arkady bakery products. Old Trafford, Manchester, M16 
0NJ, England. 8 p. Undated. Catalog. 30 cm.
• Summary: This booklet comes inside a portfolio titled 
“Arkady ingredients for the food industry.” On the cover 
are color photos of mostly breads and other baked goods, 

plus some meats. On the mailing label is stamped “Bakery 
products. Soya proteins.”
 On page 4, “Other products in our range are: Dosoy: 
Enzyme active fl our for use in all types of bread process to 
give improved crumb softness, color and yield. Hisoy: Full 
fat soya fl our used as a quality improver in cake and pastry 
goods. Use Hisoy for richer color and eating quality... Soylec 
C15: Lecithinated soya fl our (15% lecithin)... TVP: Textured 
vegetable protein. Use alongside meat in savory goods for 
dramatic improvements in quality and economy.” Address: 
Manchester, England. Phone: 061-872 7161.

1749. Mitchell, Cheryl R.; Mitchell, Pat R.; Nissenbaum, 
Robert. 1990. Nutritional rice milk product. U.S. Patent 
4,894,242. Jan. 16. 8 p. Application fi led 29 March 1988. [4 
ref]
• Summary: This patent is quite similar to the May 1988 
patent (No. 4,744,992) by the same inventors. Address: 1-2. 
466 N. Powers, Manteca, California 95336; 3. 750 Homer 
Ave., Palo Alto, CA 94301.

1750. Nielsen, Niels C. 1990. The Tofu Center at Purdue 
University and research on food uses of soybeans 
(Interview). SoyaScan Notes. Feb. 8. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Dr. Nielsen, a member of the USDA 
Agricultural Research Service, is more a molecular biologist 
than a soybean breeder. He did post-doctoral research and 
taught in the biochemistry department at the University 
of California at Davis. The Tofu Center, established in 
about Feb. 1989, is a corner of the pilot plant in the Food 
Science Department at Purdue. They have accumulated 
the equipment they need to make tofu, and they have had 
people from Taishi Foods (Taishi Shokuhin Kogyo K.K.) a 
large tofu manufacturer in Aomori prefecture, Japan come to 
help them make tofu that meets Japanese quality standards. 
Funding for the Tofu Center and his closely related Soybean 
Protein Improvement Project comes from Central Soya, 
Taishi Foods, Mitsubishi, and state grants to support value 
added research (about $15,000)–plus his USDA/ARS funds. 
Total funding is still small.
 The purpose of the Center is to ask 2 kinds of questions: 
(1) What is the effect of the way soybeans are stored while 
being shipped to Japan on the quality for the fi nal tofu? (2) 
What kind of very small scale tofu preparation techniques 
can be used in conjunction with soybean breeding programs 
designed to incorporate into American soybeans traits that 
will make them more suited for food uses in the USA and 
abroad. Nothing has been published by the Tofu Center 
about its goals and activities except for 1-2 news releases 
from the Purdue Information Offi ce, plus a little video on 
that was shown at halftime during a recent Purdue basketball 
game. Suzanne Nielsen (no relation), a food chemist, is also 
active in the program. The lipoxygenase program is only 
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a very small part of his lab. The major thrust of the whole 
program is to try to convert the soybean into an edible 
food, and to make it more acceptable. This will open a 
whole new market in the West. Most of the effort is aimed 
at changing the quality characteristics of soy protein by 
genetic engineering. The major problems they are looking at 
now are fl avor, protein quality, sedimentation value ratios, 
and fl atulence. Concerning fl avor, they have made major 
advances by removing lipoxygenase. Nielsen believes 
that this is their most important advance to date and that it 
may have a major effect in improving the acceptability of 
soybeans for food use. They used backcrossing into Century 
soybeans (a good-yielding, maturity group 2, fi eld type 
soybean) to get near isogenic lines. Soybeans missing the 
L-2 and L-3 lipoxygenase isozymes make a very bland tofu 
and soymilk, which is much more acceptable to American 
taste panels. The absence of L-2 alone gives somewhat less 
bland products. L-1, which has a high pH optimum, plays 
little role in generating off fl avors. Last year about 4,500 
acres of soybeans missing the L-2 isozyme were grown in 
Indiana. The lines lacking lipoxygenase yield the same as 
Century, but Century no longer yields nearly as well as the 
best-yielding varieties today. A lot of private and public 
soybean breeders are now using this germplasm. Concerning 
protein quality, they have learned how to change the sulfur 
amino acid content (to increase methionine) and now they 
are working to get it into a soybean variety.
 Being able to change the ratio of 7S to 11S protein 
sedimentation values (the S stands for Svedberg, who was an 
early Swedish researcher on the subject) will be important 
in adjusting the hardness or softness of tofu. But Japanese 
tofu makers have no clear idea of what ratio they want. 
Concerning elimination of fl atulence factors, that work is just 
starting.
 The Japanese have learned to like soyfoods made 
from large-seeded vegetable-type (LSVT) soybeans, but 
American’s have not yet learned that. Tofu makers are 
most concerned about taste and tofu yield, and they prefer 
LSVT soybeans for their fl avor. But they prefer American 
soybeans for their swelling characteristics during soaking, 
and this gives a more uniform product. Many Japanese tofu 
makers plan to have LSVT soybeans grown in America 
under special contract, but they cannot do that economically 
due to (1) their poor yield due to problems of shattering 
during mechanical harvesting, and (2) their thin seedcoat, 
which leads to more damage during mechanical harvesting. 
The way the Japanese have traditionally harvested their 
soybeans, cutting the plants early by hand and hanging them 
upside down on racks, shattering is an advantage, allowing 
the beans to be manually threshed from the pods with a 
minimum of effort. The thin seedcoat, which does not effect 
shattering, does aid uniform swelling during soaking. Yet 
he has heard that new-crop LSVT soybeans do not swell as 
well as year-old ones. Nielsen feels it may not be necessary 

to start with a vegetable-type soybean to produce the 
characteristics that they want.
 Nielsen believes that the program on food uses of 
soybeans at Purdue will expand in the coming years. 
Soybean breeders will be working much more closely than 
ever before with food scientists. Other key people are Phil 
Nelson (the department head in the food science department) 
and Marv Phillips (the department head in agronomy). There 
have already been 9-10 PhD theses in his soybean protein 
improvement program. A few of his graduates now doing 
important work in the area are Nilgen Tumer (from Turkey) 
at Monsanto (working with cross protection by putting 
the proteins of a virus into a plant to immunize it against 
infection) and Paul Staswick at Univ. of Nebraska (working 
with vegetative storage proteins).
 Keith Smith of the American Soybean Assoc. has 
been very supportive of Nielsen’s work. The early work on 
preparing the low-lipoxygenase lines and modifying the 
nutritional quality of the soy protein was all funded by ASA. 
In Dec. 1989, at a meeting at ASA in St. Louis, he fi rst heard 
concern expressed with the quantity of protein in soybeans, 
for the crushing industry. This seems like a major change of 
attitude. They are not yet very concerned with the various 
components of the seed and how those effect quality. At the 
ASA board meeting, he pointed out that in the coming years, 
especially because of the development of biotechnology, we 
will be seeing the developing of niche markets. That will 
fragment the soybean industry as a commodity crop. A value-
added market will emerge, and this will be a major change 
in the market. So ASA needs to establish better quality 
standards. He is already working with Central Soya toward 
component pricing. Indiana has a value-added program with 
grants to specifi c projects; it does not have a Center as exists 
in Iowa and Illinois.
 Nielsen’s father was a plant breeder at the Univ. 
of Wisconsin. He was personally more interested in 
biochemistry and chemistry. So it was very apparent to him 
due to the environment in which he was raised that there 
was not enough of a connection between the basic sciences 
and the applied sciences. The problem was to learn how to 
establish those bridges. He, who does cutting and splicing 
of DNA, now has developed close ties with the food science 
department. The real question will turn out to be whether or 
not we can fi nd new places to put the improved soy proteins, 
for example as extenders. Central Soya thinks that these new 
soybeans will increase the use of isolates and concentrates 
in foods. Gary Felger (Phone: 219-425-5403) is Nielsen’s 
contact at Central Soya. David Swanson, the CEO, is also 
very interested in this work. Address: Purdue Univ., West 
Lafayette, Indiana 47907. Phone: 317-494-8057.

1751. Smith, Keith J. 1990. American Soybean Association: 
Recent developments (Interview). SoyaScan Notes. Feb. 14. 
Conducted by William Shurtleff of Soyfoods Center.
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• Summary: Dr. Kenneth Bader became ASA’s chief 
executive on 1 Oct. 1976. He worked in Hudson, Iowa, for 
about 2 years, then he supervised ASA’s move to St. Louis 
from Hudson, Iowa, in Dec. 1978.
 ASA now has a research references program. From a 
database search via Washington University, they obtain and 
supply to certain researchers and coworkers about 200-250 
research references every 3 months, mostly on soybean 
production.
 ASA presently uses these following four terms 
interchangeably: soybean oil, soy oil, soya oil, and soyoil. 
Smith thinks that “soy oil” will eventually become the 
standard; the term “bean” is a negative when used with 
foods. However “soybean meal” will probably be used in 
preference to soymeal, primarily because there are soybean 
meal standards used by the feed trade and NSPA. However, 
if they eventually propose soybean meal with higher 
protein content they may call it “soymeal,” to distinguish 
it from 44% meal, since protein is where they have the real 
advantage.
 Concerning component pricing, Smith has spent about a 
third of his time on this subject during the past year. It is very 
frustrating. ASA encourages and funds soybean breeders to 
increase protein and oil levels, and it is almost certain that 
breeders will be paying increased attention to composition. 
But whether farmers will ever be offi cially paid on the basis 
of protein and oil is highly questionable. Many farmers in 
the north and northwest will be discounted on the basis of 
composition today, so they are really being paid on the basis 
of average component pricing. Smith anticipates that nothing 
will be done to change soybean trading and marketing 
rules, but there will be continued pressure on soybean 
breeders to at least consider composition as they release new 
varieties. Foreign matter is a major problem in the export 
markets. USDA’s Federal Grain Inspection Service (FGIS) 
has proposed changing foreign matter requirements over 
the last several years but U.S. exporters and crushers have 
effectively opposed this (as well as blending of soybeans), 
and also oppose component pricing. The Japanese indicate 
that they are going to start purchasing based on component 
pricing; this may be a force accelerating pricing. FGIS 
only has to give information on oil and protein levels if the 
exporter requests it. In the original proposed ruling it was 
supposed to go from optional to mandatory in 1991, but the 
latter provision was deleted. ASA has repeatedly supported 
component pricing, so that soybeans are traded on their 
inherent quality characteristics, which is their true value. 
U.S. soybean crushers go out in early fall and analyze the 
composition of soybeans from counties in many geographical 
areas. They buy based on this data, and therefore are already 
doing a form of component pricing, on the average rather 
than by the individual load. They may not feel it is worth the 
extra price of getting the data on each load.
 There is a lot of interest in value-added products in 

Washington, DC, nowadays. But ASA’s main market is for 
soybean meal that becomes meat, milk, and eggs. Every state 
now has a program on breeding specialty soybeans (as for 
natto or tofu), and most are very optimistic that the program 
will benefi t their state, but the market will soon get saturated. 
ASA promotes niche markets and encourages breeders 
to breed soybeans for those markets. The future of low-
lipoxygenase soybeans looks good. The main reason ASA 
has not done much with the soyfoods market is because it is 
so small. ASA will support the use of soy proteins as meat 
extenders (a niche market) as long as the red meat industry 
doesn’t complain too much. In the future, this market could 
be much more important.
 A number of state soybean associations such as 
Minnesota, North Carolina, South Dakota, and Illinois are 
promoting soyfoods such as soy ice cream and soynuts 
within the state in order to get growers involved and 
increase membership. They have found that in order to sell 
memberships and develop leadership, farmers have to do 
something. Farmers like to dip ice cream. ASA is supportive 
of anything that will increase membership and leadership in 
the states.
 Concerning areas of potential cooperation between 
ASA and the U.S. soyfoods industry / association, ASA 
is concerned about the perception of soyfoods and would 
be interested in cooperating in any way possible to give 
soyfoods a more positive image, and to put them in the 
mainstream of consumer attitudes and foods. Talk to Gunnar 
Lynum, who is in domestic promotion.
 ASA probably could put together graphs of membership 
and funding. He suggests that Soyfoods Center write a letter 
to Ken Bader, Steve Drake, and Marlyn Jorgensen (ASA 
President) offering to work with ASA in developing a history 
of ASA. ASA has a history of ASA that was partially done 
(by Kent Pellett) while they were still in Hudson. It has been 
dormant for the past 10 years. It is a low priority and will 
probably never be published, unless I volunteer to write it.
 The next World Soybean Research Conference (WSRC) 
will probably be held in China (PRC), or Brazil (less likely). 
In recent years there has been a decrease in the number of 
people working on soybean utilization. So there is not much 
new to report at the world conferences. The people on the 
WSRC continuing committee are mostly soybean production 
people and breeders. Maybe the soyfoods industry and ASA 
(Gunnar Lynum, who is mainly into soy oil and industrial 
uses) could cooperative to have the soyfoods industry better 
represented in these conference speeches.
 ASA will put Soyfoods Center on its news release list. 
Address: Staff Vice President, Research and Utilization, 
American Soybean Assoc., P.O. Box 27300, St. Louis, 
Missouri 63141. Phone: 314-432-1600.

1752. Baumann, Uwe; Bisping, B.; Rehm, H.J. 1990. 
Content and release of amino acids during the tempe 
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fermentation. In: Hermana, Mien K.M.S. Mahmud, and 
Darwin Karyadi, eds. 1990. Second Asian Symposium 
on Non-Salted Soybean Fermentation. Bogor, Indonesia: 
Nutrition Research and Development Centre. vii + 116 p. See 
p. 33-47. Held 13-15 Feb. 1990 in Jakarta, Indonesia. 23 cm. 
[Eng]
• Summary: When amino acids are “released” by enzymes 
during fermentation they become free amino acids. Some 
authors have proposed that the large amount of free amino 
acids in tempeh contributes to its nutritional value.
 “This report gives an actual overview about the results 
of a number of tempe fermentations with different strains 
of Rhizopus oryzae, R. stolonifer, and R. microsporus var. 
oligosporus isolated from Indonesian tempe samples in our 
lab, regarding the amino acid pattern and release. Some data 
about the acidifi cation of soaking water by bacteria, which 
is the fi rst step of traditional tempe fermentation, are also 
presented.”
 There is no signifi cant change in the amino acid pattern 
between soybeans and tempeh. It is likely that there is no de 
novo [new] synthesis of amino acids but only a degradation 
and consumption of soy protein by the fermenting fungus.
 Contains 20 bar charts and two graphs (the 1st of the 
latter showing the pH of the soaking water of soybeans 
inoculated with one strain of Rhizopus). Address: Institut 
für Mikrobiologie, Corrensstr. 3, D–4400 Muenster, Federal 
Republic of Germany.

1753. Hesseltine, C.W. 1990. Margaret B. Church, 1889-
1976. Mycologia 82(1):144-47. Jan/Feb. [20 ref]
• Summary: “Dr. Margaret Brooks Church was a 
distinguished mycologist and a charter member of the 
Mycological Society who has been neglected in the history 
of mycology. She made several noteworthy contributions 
to systematic and applied mycology. She, along with 
Dr. Charles Thom, wrote the fi rst manual on the genus 
Aspergillus. The fi rst authoritative treatment of oriental 
fermented foods in the West was written by her. It remains an 
accurate account of these fermentation processes. Dr. Church 
also conducted laboratory experiments on soy fermentations 
and collaborated with Japanese workers, especially Professor 
K. Oshima; Hokkaido Imperial University, Sapporo, Japan...
 “Dr. Church was born in Providence, Rhode Island, on 
March 13, 1899. She received an A.B. in 1912, an A.M. in 
1914, and a Ph.D. in 1918, all from Brown University.
 “One of her most important contributions was the 
USDA Department Bulletin 1152 entitled, ‘Soy and Related 
Fermentations,’ published in 1923. At that time there was 
interest in establishing soybean production in the United 
States because soybeans were being imported into the U.S. 
from the Orient. This publication had many photographs 
of the industrial processes of making koji and soy sauce 
in Japan. Research in soy sauce production began in 1918 
and continued for several years. Soy sauce, miso, molded 

[fermented] tofu, and natto were also described...
 “Dr. Church’s research dealt extensively with koji, and 
it is surprising that she knew even then that tane koji (koji 
inoculum) consisted of several selected mold strains of 
Aspergillus oryzae. The fact that yellow-green Aspergillus 
strains were employed in these fermentations undoubtedly 
led both Thom and Church to publish the taxonomic 
relationships of this group of molds in 1921. Her research 
on koji was a likely catalyst for her study of industrial 
enzymes...
 “In 1938-1939, Dr. Church served as an indexer and 
abstractor for Biological Abstracts. Upon her retirement, 
presumably in 1939, she moved to Lyndon, Vermont.” A 
large photo shows Dr. Church. Address: 5407 Isabell, Peoria, 
Illinois 61614.

1754. Timotius, K.H.; Farley, Peter. 1990. Extracellular 
enzymes of Rhizopus oligosporus, a review. In: Hermana, 
Mien K.M.S. Mahmud, and Darwin Karyadi, eds. 1990. 
Second Asian Symposium on Non-Salted Soybean 
Fermentation. Bogor, Indonesia: Nutrition Research and 
Development Centre. vii + 116 p. See p. 57-62. Held 13-15 
Feb. 1990 in Jakarta, Indonesia. 23 cm. [9 ref. Eng]
• Summary: Contents: Introduction. Amylase. Protease. 
Lipase. Contains 7 graphs and one bar chart. Rhizopus 
oligosporus “produces extracellular enzymes such as 
amylase, protease, and lipase. These enzymes are also very 
important, because they make the substrate into a more 
digestible food. Soluble substances increase during tempe 
fermentation.” Address: Faculty of Biology, Satya Wacana 
Christian Univ., Salatiga 50711, Indonesia.

1755. Sellars, Bob. 1990. The health benefi ts of 
Bifi dobacterium species in dairy products (Interview). 
SoyaScan Notes. March 16. Conducted by William Shurtleff 
of Soyfoods Center. [1 ref]
• Summary: Chris Hansen’s Lab was founded in Denmark 
in 1874. Mr. Sellars has been interested in Lactobacillus 
acidophilus and Bifi dobacterium since 1964, and has 
done many experiments on himself. His lab has supplied 
acidophilus to the health food industry since 1962. The 
single best source of information on Bifi dobacterium 
(pronounced BIF-uh-doe-, and called “Bifi do” for short) is a 
1983 book by Rasic and Kurmann titled Bifi dobacteria and 
Their Role. It cites most of the important studies.
 The main benefi t of Bifi do is that it produces some 
very benefi cial enzymes that help to inhibit the formation of 
pro-carcinogens. But acidophilus also produces an enzyme/
compound which reduces or inhibits the azo-reductase and 
nitro-reductase enzymes in the human body. Those enzymes 
can produce carcinogens, such nitrosamines (pronounced 
nai-TROE-suh-meens).
 The species of Bifi dobacterium used by most people 
are bifi dum, longum, adolscenpis, and infantis. His Lab. 
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makes a mixed culture product named Nu-Trish a/B which 
contains the longum and the bifi dum. The “a” stands for 
acidophilus, which resides primarily in the small intestine; 
the B stands for Bifi do, which resides primarily in the large 
intestine. This culture is not used for making yogurt. In 
the USA the standard for yogurt requires it to contain live 
Streptococcus thermophilus (pronounced ther-MOPH-uh-lus) 
and Lactobacillus bulgaricus organisms. So Nu-Trish a/B 
(which contains whole cells) is usually added to sweetened 
pasteurized fl uid milk, which is not fermented, but is sold in 
many supermarkets. In a fermented yogurt, the 3 organisms 
in Nu-Trish would be antagonistic to the 2 yogurt organisms, 
so it wouldn’t work well. The acidophilus and the bifi dum 
found in newborn infants come primarily from the colostrum 
in mother’s milk, but some may be found in the fetus at birth. 
Both organisms are found in both intestines of the infant, 
but (as noted above) acidophilus predominates in the small 
intestine and Bifi dobacterium infantis in the large. Infants 
gradually loose these bacteria as they mature. The Japanese 
are very interested in these organisms for health reasons 
because of the Yakult company, and Japanese consume more 
of these bacteria per capita than any other nation. In Japan, 
it is legal to promote the health benefi ts of these organisms, 
and say that they help cure cancer, that they are good for 
lactose intolerance (the bacteria produce an enzyme that 
breaks down lactose in both the milk and in the stomach and 
small intestine), or that they cure gastroenteritis infections; 
in the USA, this is illegal. In Europe and Japan extensive 
clinical research shows the benefi ts to humans, but in this 
country the American Medical Assoc. and the Food and 
Drug Administration have refused to recognize the research 
done here because the sample size was too small to make 
it statistically valid. Now Dairy Research Incorporated, 
the National Dairy Council in Chicago, the National 
Dairy Research and Promotion Board, the Wisconsin Milk 
Marketing Board, and the North Carolina Dairy Foundation, 
Chris Hansen’s Lab., and Miles Lab. are all supporting one 
large scale study in 3 locations. The results, expected in June 
1990, if promising will be published in New England Journal 
of Medicine or Lancet.
 The key to the rapid growth of interest in Bifi do was the 
discovery in Japan a few years ago of the “Bifi do factor,” 
i.e. that Bifi do need the sugar lactulose for rapid sustained 
growth. Dairy milk contains small, irregular amounts of this 
sugar. Hansen’s Lab. is interested in dairy milk, and NOT in 
soymilk.
 Al Huggins, president of Huggins International in 
Chicago has a database on dairy cultures such as acidophilus 
(Phone: 312-477-0014). Address: Senior V.P. of technology, 
Chris Hansen’s Laboratory, 9015 W. Maple St., Milwaukee, 
WI 52315. Phone: 414-476-3630.

1756. Shimizu, Teruo. 1990. Recent developments at Miyako 
Oriental Foods (Interview). SoyaScan Notes. April 17. 

Conducted by William Shurtleff of Soyfoods Center.
• Summary: Miyako is presently making about 900 
metric tons/year of miso, making them the largest miso 
manufacturer in America. This is up 30% compared with 
three years ago (when the dollar/yen exchange rate changed 
dramatically), but there has not been much increase during 
the past 2 years. About 80% of sales are to the Asian-
American market (including small exports to Japanese in 
Mexico), and 20% to the natural foods market. Westbrae, 
a former customer, is now buying their miso from Canada. 
They are now trying to increase their sales to the Korean-
American market. The younger generation of Korean-
Americans fi nds the fl avor of Korean miso to be too strong. 
They (and some Korean restaurants) like to mix equal 
parts of Miyako rice miso with Korean miso. Some Korean 
restaurants have switched to using only Japanese miso. One 
reason is that the quality of Korean miso is inconsistent.
 They are selling quite a bit of dry koji to Grainaissance 
and to Cedarlane, both of whom use it to make amazake. 
Two years ago Miyako purchased an expensive, automatic, 
computer-controlled rotary koji fermenter from Nagata 
Brewery Machinery Co. (the biggest company; they also 
sold such a machine to Takara USA, the sake maker). It is 
working very well for them. The only other manufacturer 
of such fermenters is Fujiwara in Okayama. Address: Vice 
President, Miyako Oriental Foods Inc., 4287 Puente Ave., 
Baldwin Park, California 91706. Phone: 818-962-9633.

1757. Mohamed, Ali I.; Mebrahtu, T.; Rangappa, M. 1990. 
Evaluation of vegetable soybean genotypes for nutritional 
and anti-nutritional factors. Soybean Genetics Newsletter 
17:114-16. April. [9 ref]
• Summary: “Introduction: Consumers across the US 
concerned with health and physical fi tness are searching for 
a alternative vegetable crop that can be incorporated into a 
low-calorie nutritional diet... Therefore, one of the major 
thrusts of the current plant breeding research at Virginia State 
University (VSU) is the development of vegetable soybean 
cultivars with desirable agronomic traits and high nutritional 
quality and quantity.
 Table 1 gives the mean percentage of protein and oil, 
and the trypsin inhibitor and lipoxygenase activities in 17 
selected vegetable genotypes. Of these, six have names: 
Ware, Emperor, Sango, Kingston, Sooty, and Wilson 5 
[Wilson Five]; the others have only PI numbers. Address: 
Virginia State Univ., Box 285, Petersburg, Virginia 23803.

1758. Carter, Thomas E., Jr. 1990. Soybean geneticists at 
public institutions involved with food-quality soybeans. 
Raleigh, North Carolina. 2 p. May 11. Unpublished 
typescript.
• Summary: For each geneticist, the following information 
is given: Address, U.S. maturity groups involved with, and 
which of the following the person is interested in: Large-
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seeded varieties (LSV), small-seeded varieties (SSV), 
edamame (EDA = green vegetable soybeans), high protein 
(HP), or low saturated fat (LSF).
 The geneticists (all PhDs) are: T.E. Carter, Jr. (Raleigh, 
North Carolina; MG {maturity groups} 5-7, LSV, SSV), 
Dr. Joe W. Burton (Raleigh, North Carolina; MG 5-7, HP, 
LSF), Dick Bernard (Urbana, Illinois; MG 2-4, LSV, SSV, 
EDA?), Bill Kenworthy (College Park, Maryland; MG 
2-4, EDA), Dr. Kang (Univ. of New Hampshire; MG 2-3, 
EDA), J.H. Orf (St. Paul, Minnesota; MG 0-2, SSV), David 
Weaver (Auburn Univ., Alabama; MG 6-8, SSV), Kuell 
Hinson (Gainesville, Florida; MG 7-9, LSV), Glenn Buss 
(Blacksburg, Virginia; MG 4-5, LSV, SSV), Edgar Hartwig 
(Stoneville, Mississippi; MG 5-6, HP), Niels Nielson (West 
Lafayette, Indiana; Lipoxygenase null varieties).
 Five researchers in universities in the 1890s Black 
College Consortium are also initiating work in this area; only 
names and addresses are given: McArthur Floyd and Val T. 
Sapra, Alabama A&M Univ., Normal, Alabama; J. Joshi, 
Univ. of Maryland, Princess Anne, Maryland; N. Rangappa 
and P.S. Benepal, Virginia State Univ., Petersburg, Virginia. 
Address: Research Geneticist / Assoc. Prof., USDA-ARS, 
North Carolina State Univ., Raleigh, NC. Phone: (919) 737-
2734.

1759. SoyaScan Notes. 1990. Brief history of British 
Arkady Co. Ltd. (Overview). May 11. Compiled by William 
Shurtleff of Soyfoods Center.
• Summary: 1921. British Arkady starts doing business.
 1923. The Arkady Review starts publication.
 1929. The company introduces Super Arkady, its 
fi rst soy product. An ingredient used for breadmaking, 
it contained enzyme-active full-fat soy fl our as its main 
ingredient.
 1965. TVP brand textured soy fl our starts to be sold by 
the company under license from Archer Daniels Midland Co. 
(ADM) in the USA.
 1973. TVP starts to be produced by British Arkady in 
England.
 1974. ADM acquires British Arkady Co.
 1987 June. Societe Industrielle des Oléagineux (S.I.O.) 
acquired by British Arkady.
 1988 Jan. Haldane Foods acquired by British Arkady.
 Note: The company name is pronounced AR-kuh-dee.

1760. Kjellker Gimre, Monica. 1990. Re: Complete soymilk 
or soybase plants installed by Alfa-Laval worldwide from 
1979–1989. Letters to William Shurtleff at Soyfoods Center, 
May 30 and Aug. 24–in reply to inquiry. 2 p. Typed, with 
signature on letterhead.
• Summary: The following plants are listed chronologically 
by year of start-up, and within each year, alphabetically by 
country. Start-up–Country–Company–Product–Capacity 
(liters/hour)

 1979–Malaysia–Lam Soon–soymilk–5,000
 1980–Thailand–Kickapoo–soymilk–4,000

All plants made from 1984 on use Alfa-Laval’s new 
Soyal design.
 1985–West Germany–Ice cream maker [Schoeller]–
soybase–3,000
 1985–Switzerland–Soyana–soybase–1,000
 1986–China–Guangzhou Cannery [Guangdong]–
soymilk–2,500, 2 dec.*
 1986–France–Cacoja–soybase–1,500
 1987–China–Jin Jiang Foodstuffs Factory–
soymilk–2,500
 1987–India- Noble Soya–soymilk–4,000, 2 dec.*
 1988–Argentina–Alimentos de soja–soymilk–4,500
 1988–China–Jiangmen Foodstuff Factory–
soymilk–2,500, 2 dec.*
 1988–China–Wuhan Guan Sheng Yuan Foodstuff 
Factory–soymilk–2,500, 2 dec.*
 1988–France–Innoval–soybase–1,500
 1988–Nepal–Indreni–soymilk–2,500
 1988–Nigeria–Sona Dairies–soymilk–4,500
 1989–Australia–Sanitarium Foods–soybase–500
 1990–France–Dairy Co-op**–soybase–500
 * = 2 decanter centrifuges per system to boost the 
protein yield. The systems made before 1984 were for 
more traditional soymilk. Those made afterwards no longer 
require that the soybeans be soaked, and the “new” soyabase 
line in designed primarily for producing a non-beany 
soymilk, but it can be easily adjusted to give a traditional 
soymilk. “Soybase” is the product that comes out of the 
Soyal soyabase line after grinding, separation in one or 
more decanters, and deactivation of enzymes like trypsin 
inhibitors. This base is more concentrated than soymilk 
(9-12% solids/dry matter) and is what is used as the raw 
material for any soy-based product. “Soymilk” is a blended 
drink, often containing sugar, and standardized to a protein 
level required by the market. Soybase would only be run 
through an ultrafi ltration unit to (1) remove phytic acid and 
oligosaccharides, or (2) to remove moisture and increase the 
percentage solids, as to make tofu. ** The plant owned by 
the Dairy Co-op in France is secret, but the base it produces 
will be used mostly for research on calf milk replacers and 
on replacing cow’s milk in certain dairy products. This dairy 
does not have any products on the market. Address: R&D 
manager, Alfa-Laval East Asia Pte. Ltd., 11 Joo Koon Circle, 
Singapore 2262. Phone: 86 22 711.

1761. Kudou, Shigemitsu; Tsuizaki, Iwao; Uchida, T.; 
Okubo, Kazuyoshi. 1990. Enzymatic hydrolysis of soybean 
saponins by Aspergillus oryzae KO-2. Agricultural and 
Biological Chemistry 54(5):1341-42. May. [16 ref. Eng]
• Summary: Table 1 compares the ability of soybean 
saponins to hydrolyze 16 species of the genus Aspergillus. 
these species are: A. tamarii, A. luchuensis, A. sojae, A. 
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wentii, A. sulphureus, A. awamori, A. oryzae, A. ochraceus, 
A. versicolor, A. usamii, A. chevalieri, A. candidus, A. repens, 
A. niger, A. sydowi, and A. nidulans. Five different levels 
of decomposition are shown for each species. Address: 
Kanesa Miso Co., Ltd., 202 Hamada, Tamagawa, Aomori 
030; 2,3&5. Faculty of Agriculture, Tohoku Univ., 1-1 
Tsutsumitori, Amamiya-machi, Aoba-ku, Sendai 981. All: 
Japan.

1762. Wollner, Joel. 1990. Re: History of early work with 
amazake, koji, and Rice Dream in America. Letter to Jan 
Belleme, Saluda, North Carolina, June 23. 3 p. Typed, with 
signature on letterhead (photocopy).
• Summary: “Starting in the early 1970s, Erewhon imported 
scant supplies of a highly perishable, fresh rice koji along 
with its regular line of Japanese products. Most often, this 
koji was spoiled or worm-infested by the time it arrived in 
Boston, Massachusetts. But on those few occasions when 
a usable amount arrived intact, we had the rare pleasure of 
attempting to make amazaké at home.” One attempt was 
made on Thanksgiving of 1973. In spring 1977 the Erewhon 
fl agship store on Newbury Street in Boston began to sell 
Cold Mountain Misos, then Cold Mountain Koji. The misos 
sold well but not the koji, so Joel and his wife, Wendy, 
developed a simple method for making amazake at home.
 Mona Schwartz in Florida began to order koji from Joel 
and developed a good recipe for making it into amazake. Joel 
learned and perfected the process, then described it in detail 
in the 10-16 April 1978 edition of his newsletter Erewhon 
News (Newbury Street) under the title “Overnight Amazake.” 
“You can imagine my surprise–no, shock–when, later that 
spring Charles Kendall, macrobiotic afi cionado, keeper of 
the Erewhon Company store, and supplier to our store of 
‘homemade’ organic sauerkraut (his own), approached me 
one day in the store and asked if I would consider selling the 
refrigerated amazaké drink he had developed.” The rest is 
history.
 In about the spring of 1985, Joel and Sjon Welters drove 
to Moniteau Farm where Robert Nissenbaum and Dave 
Carlson, calling themselves Imagine Foods, were making 
a frozen confection from amazaké. “This new incarnation 
of an old Boston study-house favorite, was actually made 
from a mixture of amazaké, which they fi rst made from 
Cold Mountain koji and Chico-San brown rice, combined 
with Chico-San rice syrup and various natural fl avorings, 
and run through a soft-serve ice cream machine. (A frozen 
dessert made in several fl avors from rice kayu sweetened 
with rice syrup and/or barley malt syrup was sold at Erewhon 
Newbury Street in 1977-78.)”
 But Imagine Foods was having technical and fl avor 
problems with its product. In Fayetteville, Arkansas, Joel 
and Sjon had developed a “series of amazaké-like beverages 
and desserts made by enzyme conversion from whole grains, 
including brown rice... Of course, our work was top secret, 

since, at the time, enzyme processing was virtually unknown 
in the natural food industry, and used for little more than 
processing corn syrup in the conventional food industry. 
Robert and Dave had no knowledge of it at all.
 “Sjon and I confi rmed (to ourselves) the rightness of 
our enzyme process for use in Rice Dream to make a single 
brown rice base ingredient for the mix. This development 
alone would solve the technical and fl avor problems to make 
a commercially feasible product with a broadly appealing 
taste and texture. We decided to invite Robert and Dave to 
relocate to Fayetteville and purchase the base ingredient, 
which would be made in our plant, from us. Months of 
negotiations would pass before the enzyme process solution 
was fi nally revealed to Imagine Foods [by whom?] at the 
next NNFA show. But then, through a series of twists and 
turns, Sjon and I lost control, and the enzyme process project 
was ‘diverted’ to California Natural Products. More than 
this, I am not prepared to discuss at this time.” Address: 19 
Pepper Hollow Drive, Clifton Park, New York 12065. Phone: 
518-383-0299.

1763. Sand, Ralph. 1990. Early work with tofu and imitation 
cheeses at Anderson Clayton Foods in Texas (Interview). 
SoyaScan Notes. June 30. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: In 1972 Ralph started to work as a researcher 
for Anderson Clayton Foods at the William Clayton Research 
Center in Richardson, Texas (just northwest of Dallas). 
Shortly thereafter he hired an assistant, Dick Johnson (who 
now lives in Cross Lake, Minnesota). Ralph worked on 
imitation cheeses for about 12 years. In 1973 Anderson 
Clayton introduced a casein-based Mozzarella-fl avored 
imitation cheese under the Unique Loaf brand. It was made 
at the company plant in Humboldt, Tennessee, which made 
only imitation cheeses. Some of these products are still on 
the market. These were the fi rst successful imitation cheeses 
in the USA.
 The goal of Ralph’s research was to develop imitation 
American (process) and mozzarella cheeses (with some 
interest in imitating a cultured cheese such as Cheddar) 
that used soy protein isolates instead of casein. There were 
various problems: 1. Casein tends to develop a barn-like odor 
when it stands around a while. 2. Getting a true cheese fl avor 
from a fl avor house, or by hydrolysis of natural cheeses tends 
to get a very strong cheese fl avor. 3. Casein contains a little 
cholesterol bound to it, so a casein-based cheese cannot be 
advertised as cholesterol free. 4. Casein has to be imported. 
The best quality comes mainly from Ireland, Australia, or 
New Zealand, where more milk is produced than consumed. 
Casein from the USA would be too expensive. Soy protein is 
widely made domestically.
 Their research showed that the casein (protein) in 
dairy cheese does not actually melt; the fat melts but the 
protein dissolves in the water contained in the cheese. The 
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main problem with soy-based casein-free cheeses was that 
they could not be made to melt. There was some success 
in making a cheese that combined soy protein with casein; 
this product was marketed. They found that a mixture of 
polyphosphates (especially tripolyphosphates) was very 
helpful in making soy proteins dissolve in cheeses. Soy 
protein is extremely diffi cult to work with in cheeses, 
especially because it lacks the solubility characteristics of 
casein. Enzymes (rennin and Mucor miehei [a bacterial 
enzyme that works line rennin]) were applied to the soy 
proteins with some success.
 Marvin Thompson and Dorothy Brower at the Eastern 
Regional Research Lab. in Philadelphia, Pennsylvania, did 
considerable work trying to substitute soy protein for casein 
in cheeses, then fermenting it. They had a modicum of 
success.
 In about 1975-76 Anderson Clayton got interested in 
producing tofu as a consumer retail product, either in the 
USA, Mexico, or Brazil. They already sold margarine and 
salad dressings. This tofu work was independent of the 
cheese research. Ralph’s group of 3-4 researchers made 
an engineering study of tofu, studying the protein and oil 
recoveries, doing nutritional and cost analyses, etc. The 
director of research at the time was Mr. Harold Keesee (who 
now lives in the Dallas area). The person who keeps in touch 
with all former Anderson Clayton employees is Jess Covey 
(phone: 214-423-5517). On 6 Jan. 1977 Ralph attended a 
lecture on tofu given by William Shurtleff in Dallas, Texas. 
Afterwards they discussed the subject. After about a year of 
research, the tofu project fi zzled out; the company probably 
fi gured there was not enough money to be made in tofu.
 One of the company’s junior directors, A.H. Tony Chen 
(who now lives at 4113 Midnight Dr., Plano, TX 75093), 
was pushing soy protein in tofu or a product like tofu for 
sale in China. He formed a company, hired a number of ex-
Anderson Clayton employees, and they were making the 
product in Texas. He was having great success until some 
economic problem in China put a damper on his work.
 Ralph was taken away from research on imitation 
cheeses in about 1984 to do other research. He was replaced 
by a person named Pete. Dick Johnson continued in the 
cheese work until about 1987. In about 1984 an imitation 
cheese containing some soy protein was introduced 
commercially. Note: Dick Johnson recalls that Tony Chen 
exported lots of food manufacturing equipment (made by 
other U.S. companies) to China but he was not aware that 
Tony did any work with foods. He is now a consultant in 
Plano, Texas. Address: 182 Moonlight Dr., Plano, TX 75094. 
Phone: 214-423-0050.

1764. Product Name:  Rice Dream Low Fat Non-Dairy 
Beverage (in a Tetra Brik Carton) [Chocolate, Almond, 
Carob].
Manufacturer’s Name:  Imagine Foods, Inc. (Marketer-

Distributor). Rice Beverage made by California Natural 
Products, Manteca, Calif.
Manufacturer’s Address:  299 California Ave. #305, Palo 
Alto, CA 94306.  Phone: 415-327-1444.
Date of Introduction:  1990 June.
Ingredients:  Filtered water, certifi ed organic brown rice 
(partially milled), almonds, vanilla, sea salt (carob or vanilla 
if indicated).
Wt/Vol., Packaging, Price:  250 ml but 8 oz liquid Tetra 
Brik Aseptic carton. Retails for $0.89-$0.95.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Talk with Robert 
Nissenbaum, president of Imagine Foods. 1990. March 14. 
This is their new amazake-like beverage in Tetra Pak. It is 
made using commercial enzymes, not koji. It has more of a 
milky consistency than Grainaissance’s Tetra-Pack amazake, 
though it actually has a higher solids content, but less starch. 
A little bit of starch gives a lot of thickness but not much 
solids. It is presently packaged at Real Fresh, Inc. in Visalia 
and Pacifi c Foods in Oregon. There is one other company in 
Utah called Grossner.
 The product is made with organically grown rice, 
and will probably be a bit more expensive than soymilk 
products. He wants it to be a high-volume item. The 245 ml 
package contains only 8 oz. of product with nitrogen in the 
headspace, so you can shake before drinking. It looks like he 
will have the product packaged by Pacifi c Foods as soon as 
they add the nitrogen. Talk with Robert Nissenbaum. 1990. 
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June 21. The product was in the stores in June.
 Ad in Vegetarian Times. 1990. July. p. 35. “When 
choosing a non-dairy beverage, start dreaming. Made from 
certifi ed organic California brown rice. Non-dairy. Rich in 
complex carbohydrates. Less than 12% of calories from fat. 
No cholesterol. Certifi ed Kosher (OU). Rice Dream low fat 
non-dairy beverage is a great tasting alternative to dairy and 
soy drinks. Light and refreshing, it has a mildly sweet, clean 
fl avor. It is delicious served chilled or hot, delightful with 
fresh fruit or berries, and great on breakfast cereal. Rich in 
complex carbohydrates, yet low in fat, Rich Dream beverage 
provides a balanced energy source for your active life.” Note 
that the term “Amazake” does not appear on the package or 
in the ad.
 Labels and many samples of each fl avor sent by Robert 
Nissenbaum. 1990. July.
 Talk with Robert Nissenbaum. 1993. Oct. 19. Trader 
Joe’s is now selling this product for $1.49 a quart. As the 
volume of this product sold has grown the cost to produce 
each unit has dropped. Imagine Foods has kept its price 
constant but offered bigger and bigger discounts to large-
volume buyers.
 Product with Label purchased at Trader Joe’s in 
Concord, California. 1993. Nov. 4. It retails for $1.59. 
Excellent fl avor and color.

1765. Product Name:  Whole soy fl akes.
Manufacturer’s Name:  Iowa Tribe Infra-Red Processing.
Manufacturer’s Address:  Route #1, Box 1058, White 
Cloud, KS 66094-9264.  Phone: 913-595-3202.
Date of Introduction:  1990 June.
How Stored:  Shelf stable.
New Product–Documentation:  Talk with then letter from 
Roxanne Armstrong, Marketing manager. 1990. June 25. 
“Iowa Tribe Infra-Red Processing will be in full operation 
in July, 1990. Our custom processing is designed to direct 
high intensity infra red light to the cereal grains, fl ours, bread 
mixes, beans, nuts, seeds or other products.
 “Infranizing sterilizes by greatly diminishing standard 
plate counts, molds, bacteria, yeasts, and rope spores–thereby 
enhancing shelf life. Infranizing stabilizes enzyme activity 
and will eliminate lipase and peroxidase in oats.
 “Infranizing pre-cooks by roasting or toasting to 
whatever degree or color is desired. Gelatinization levels 
are elevated and fl avor is greatly enhanced. Infranizing can 
produce quick cooking and instant products.”
 Note: Webster’s Dictionary defi nes infrared (an adjective 
fi rst used in 1881) as “1: lying outside the visible spectrum at 
its red end–used of thermal radiation of wavelengths longer 
than those of visible light.”

1766. Adams, Bill. 1990. Penicillin developed in Peoria. 
Journal Star (Peoria, Illinois). July 2.
• Summary: Describes the development of penicillin at 

USDA Northern Regional Research Laboratory (NRRL). 
According to historical research conducted by Dr. Clifford 
Hesseltine, fermentation began in Peoria in 1844 with the 
fi rst distillery which was started by Adam Cole. By 1864, 
a dozen distilleries were in operation in Peoria. In 1890 
a Japanese scientist, Dr. Jokichi Takamine, founded the 
Takamine Ferment Co. in Peoria. It made diastase, a mixture 
of amylase produced by molds. It was in Peoria that fungal 
amylase was fi rst introduced to the West. Up to this time 
only malt was used to produce alcohol. Takamine’s process 
replaced malt with fungal amylase. But the new process was 
apparently opposed by malt manufacturers.
 Groundbreaking for the NRRL took place on June 
8, 1939. Its grand opening came the following year, on 
December 16, 1940. By the following summer a team of 
scientists at the NRRL were working on a major project 
to develop a practical method of making penicillin by 
fermentation. An Englishman, Alexander Fleming, had 
discovered penicillin in 1928 at St. Mary’s Hospital in 
London, England. Then in 1930 USDA microbiologist 
Charles Thom identifi ed the mold that produced penicillin, 
but nothing happened for several years. About 5 months 
before Pearl Harbor, on 9 July 1941, a telegram to NRRL 
director Orville E. May began the penicillin project. Dr. 
Andrew Moyer made several major discoveries about 
growing the mold. As a result of his work, Dr. Moyer was 
honored by being elected into the Inventor’s Hall of Fame–a 
rare distinction.

1767. Nissenbaum, Robert. 1990. The early work of Imagine 
Foods with Chico-San, California Natural Products, and 
enzymes in making Rice Dream (Interview). SoyaScan 
Notes. July 18. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: The term “Rice Dream” was fi rst used to refer 
to a nondairy frozen dessert. Chico-San had been making 
rice syrup in Chico, California, by an enzyme process 
since the early 1970s; they called it Yinnies syrup and (a 
thicker version) Yinnies candy. WestSoy Light, which was 
introduced at the Natural Products Expo West last spring, is 
a unique product. It comes in Plain, Vanilla, and Chocolate; 
Robert likes the plain best. Robert likes it precisely because 
it is lighter than regular soymilk. However Westbrae kind of 
beat him to the punch, because that is the kind of product he 
was trying to develop.
 Robert is now working with California Natural Products 
(CNP) in Manteca, California. He had learned how to make 
koji in the traditional way, using Aspergillus oryzae mold, 
but he suspected there was a better and more modern way of 
doing this–to convert the starches in rice to sugars. He did 
not know the term “enzymes” at the time. California Naturals 
is hydrolyzing rice with enzymes and Robert has talked 
with them and even done a few test runs, but they are still 
learning.



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   570

© Copyright Soyinfo Center 2021

 Robert disagrees with parts of a letter written by Joel 
Wollner on 23 June 1990 to John and Jan Belleme. Robert 
thinks that Joel overstates his role at various points in 
making things happen. Joel had worked with Chico-San 
and he knew they were using enzymes to make rice syrup. 
The starch-to-sugar conversion happens more readily when 
there is an acid pH. So the big companies making corn syrup 
add different kinds of acids to lower the pH–sometimes 
called “acid hydrolysis.” After the reaction is fi nished, they 
neutralize the acids with sodium compounds. The smaller 
the amount of acid added, the slower the reaction–but in any 
case it is far from “natural.” Bob Kennedy learned about 
the use of enzymes from the big corn syrup companies, 
whom he had approached to see if they were interested 
in making Yinnies for him. Kennedy had a small plant in 
Chico for making Yinnies, it never worked very well, and 
Chico-San was losing money on it. So he was looking for 
a larger plant with a better design. Joel Wollner was trying 
to talk Bob Kennedy into moving his plant to Fayetteville, 
Arkansas–also with Robert Nissenbaum and Dave Carlson. 
Several months passed. Then Robert told Joel he (Robert) 
had to make a move. Most of the work that Robert was doing 
with Chico-San was through Peter Milbury–from whom he 
bought rice. Robert fi rst learned about enzymes when he 
started reading food processing magazines.
 In the meantime, Bob Kennedy got an offer from 
Heinz USA. Kennedy lost his interest in expanding his 
Yinnies plant. Robert told Peter Milbury that he was going 
to go on his own; he couldn’t wait any longer. By this time 
Robert was looking at small dairy plants in Missouri and 
Arkansas; he was either going to have a small dairy plant 
produce product for him or he was going to buy a small 
dairy plant. This was after the trade show at which he had 
met California Naturals. About a week later, Peter Milbury 
called Robert and said he thought he had found a company 
named California Natural Products with whom they could 
work together to make both Yinnies and a rice beverage 
resembling amazake. Robert said he would be happy to 
talk with CNP. Within a week, Robert fl ew to California 
and met with Pat and Cheryl of CNP; they hit it off from 
the start. Robert realized that they had a lot of capability 
and professional knowledge in the food business, but in the 
service of natural foods. Cheryl had been a food technologist, 
and her father had been one of the real pioneers in the 
American food industry. He had worked for General Foods 
for 50 years. He was the partial holder, with General Foods, 
about roughly 40 different food patents. As they talked, 
Robert explained to Cheryl & Pat all his ideas and what he 
wanted to do. Robert had made all his own koji; he never 
bought it from anyone else. He was thinking of growing 
koji and selling it. But he realized that making koji in the 
traditional way on a large scale was going to be diffi cult. The 
more they talked, the more they wanted to work together.
 So Robert started working with California Natural 

Products. The next year, Heinz bought Chico-San for their 
rice cakes. After a year, rights to the products that Heinz 
didn’t want reverted back to Bob Kennedy. CNP somehow 
ended up making rice syrup (using a much more advanced 
process, and as an ingredient for manufacturers, not a retail 
product) and selling it independent of Heinz or Chico-San. 
Robert is not sure what ever happened to Yinnies. Kennedy 
and Joel Wollner started Ohsawa America, with the belief 
that their line was the only true line of macrobiotic products. 
Ohsawa America didn’t last long. Joel left and went to work 
for Mitoku.
 CNP does not use acid hydrolysis or neutralization; they 
use only enzymes and only natural ingredients. Address: 
President Imagine Foods, 299 California Ave., #305, Palo 
Alto, California 94306. Phone: 415-327-1444.

1768. Belleme, Jan. 1990. Amazake goes American: Japan’s 
traditional sweet rice delight fi nds new uses in the West. East 
West. July. p. 28, 30-34, 36. [2 ref]
• Summary: First describes true, delicious amazake and how 
it is made and used in Japan. It is often sold hot by street 
vendors, topped with a pinch of fi nely grated ginger.
 But during its brief history in America, it has often been 
made and used quite differently–as a dairy substitute, as a 
sweetener, for puddings and “ice creams.”
 Amazake was fi rst imported into the USA in 1968. 
Throughout the 1970s, students of macrobiotics were 
making it in pretty much the traditional Japanese way, 
except they were using whole brown rice or “sweet brown 
rice” [mochigome, glutinous brown rice]. “In 1978 Charlie 
Kendall, with his wife Yoko, founded Kendall Foods in 
Worthington, Massachusetts.” They were the fi rst to make 
amazake commercially in the United States–except that they 
used organic whole brown rice. They did not fi lter it, so bits 
of bran remained in the product.
 Then something new happened. Two companies began 
to make amazake to which they added commercial enzymes 
to accelerate the conversion of the rice starches to sugar. 
These companies were Imagine Foods, creator of Rice 
Dream, a non-dairy ice cream based on the amazake to which 
enzymes were added. California Natural Products made the 
Rice Dream for Imagine Foods. The second company–which 
had started by making a traditional amazake–was Imagine 
Foods of Emeryville, California.
 There follows a recipe for Homemade Amazake 
(traditional), then many amazake recipes.
 Note: The word “amazake” is used throughout the article 
to refer to both traditional amazake and the new product to 
which commercial enzymes have been added. We fi nd this 
confusing, just as we fi nd the labels of the new products 
confusing and misleading. Address: Saluda, North Carolina 
28773.

1769. Matsuo, Masako. 1990. Okara tenpe no seishitsu 
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ni oyobosu komenuka no eikyô [Effects of rice bran on 
properties of “okara tempe”]. Nippon Nogeikagaku Kaishi (J. 
of the Agricultural Chemical Society of Japan) 64(7):1237-
39. July. [6 ref. Jap; eng]
• Summary: The addition of 10% rice bran to okara which 
is then fermented by Rhizopus oligosporus modifi es 
the enzymatic activity, the vitamin content, and the 
physicochemical properties of the resulting product. The 
emulsifying capacity and the taste of the fermented product 
are improved. The addition of rice bran also improves the 
nutritive value of okara tempeh.
 Okara tempeh has a texture that is harder and less elastic 
than that of white bread. The capacity for water retention 
and the absorbability of oil, and the emulsifying properties 
are greater than those of wheat fl our. The antioxidant activity 
is equivalent to that of soybean miso. Address: Lab. of 
Chemistry, Faculty of General Education, Gifu Women’s 
Univ., Taromaru, Gifu 501-25, Japan.

1770. Imagine Foods, Inc. 1990. When choosing a non-dairy 
beverage, start dreaming (Ad). Vegetarian Times. Aug. p. 35.
• Summary:  See next page. This full-page color ad shows an 
8-oz aseptic carton of Rice Dream (Organic Almond). Below 
it the bulleted text reads:
 “Made from Certifi ed Organic California Brown rice.
 “Non-dairy.
 “Rich in complex carbohydrates.
 “Less than 12% of calories from fat.
 “No cholesterol.
 “Certifi ed Kosher.”
 Below that: “Rice Dream® low fat non-dairy beverage 
is a great tasting alternative to dairy and soy drinks. Light 
and refreshing, it has a mildly sweet, clean fl avor. It is 
delicious served chilled or hot, delightful with fresh fruit 
or berries, and great on breakfast cereal. Rich in complex 
carbohydrates, yet low in fat, Rice Dream® beverage 
provides a balanced energy source for your active life.
 “No refrigeration required.”
 Below that are three cartons of chocolate, almond, and 
carob Rice Dream.
 “Ingredients: Filtered water, certifi ed organic brown rice 
(partially milled), almonds, vanilla, sea salt. (Carob or cocoa 
if indicated).
 “U.S. Patent #’s 4,774,992 and 4,873,112.” Address: 299 
California Ave., Palo Alto, California 94306. Phone: 415-
327-1444.

1771. Tetra Pak Age. 1990. Rice drinks sweeten the non-
dairy beverage market. 8(2):12-13. Summer.
• Summary: Describes 2 fl avors of Amazake from 
Grainaissance and 3 fl avors of Rice Dream from Imagine 
Foods, both from California, both in 8 fl . oz Tetra Brik 
cartons. Address: Shelton, Connecticut.

1772. McReynolds, Thomas. 1990. Mitsubishi grant to 
Purdue Univ. to develop aseptic tofu (Interview). SoyaScan 
Notes. Oct. 4. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Tom has heard that Mitsubishi (Japan), more 
than a year ago, made a $300,000 grant to Purdue University 
to develop aseptically packaged tofu.
 Note 1. See long SoyaScan interview with Niels Nielsen 
(Feb. 1990), who is the key man on this project at Purdue.
 Note 2. Talk with Larry Johnson at Iowa State 
University. 1990. Oct. 4. People from Purdue came to 
Iowa State Univ. about a year ago and spent a day learning 
how to make tofu from Lester Wilson. The key man on the 
project is probably Niels Nielsen. Larry knew that Purdue 
and Mitsubishi were working together but he did not know 
that such a large scale amount of money was involved. A 
major component of the work is development of a bland, 
lipoxygenase-free line of soybeans for use in soyfoods. 
Address: Marketing Consultant, Morinaga Nutritional Foods, 
Los Angeles, California 90040. Phone: 213-728-4325.

1773. Goldhamer, Alan. 1990. The role of diet in health and 
disease. Lecture presented at World Vegetarian Day. Held 
Oct. 6 at San Francisco State College.
• Summary: His medical philosophy is based on Natural 
Hygiene. Health results from healthful living. Health care 
works to identify and correct the causes of illness; Medical 
care usually prescribes medication to suppress symptoms. 
The body can heal itself. Health is based on 4 main factors: 
Diet, environment, activity, and psychology (DEAP). Diet 
should vegan, be based on whole natural foods, with no 
animal products. An ideal environment contains clean air and 
water. Activity means both aerobic exercise and adequate 
sleep. Exercise is the most effective way of dissipating 
stress in the form of muscular tension. It increases our 
“organ reserve capacity” (e.g. you can lose a lung or 
kidney and still thrive) and bone density. Inadequate sleep 
is very immunosuppressive (a term fi rst used in 1963); it 
suppresses our natural immune responses. Today a sleep 
defi ciency is more common than a vitamin defi ciency. You 
are getting enough sleep when you wake spontaneously and 
feel refreshed. Psychology includes good self esteem, good 
relationships, and productivity–any life-enhancing activity 
that you feel is worthwhile and you do to the best of your 
ability.
 Alpha-amylase is found in human saliva but is not found 
in the saliva of any other animal that eats meat. All other 
carnivores can eliminate unlimited amounts of cholesterol 
from their livers. The liver is the detoxifying organ in all 
animals–the garbage dump. Of all animals, humans are the 
only ones that cannot break down uric acid, for lack of an 
enzyme. Two major sources of harmful free radicals are 
cigarette smoke and heated animal fats. In America, most 
people die by clogging their blood vessels with fat. The only 
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real concern with a vegan diet is how to get adequate vitamin 
B-12. There is some evidence that bacteria (Pseudomonas 
and Klebsiella) can produce B-12 in the small intestine 
of humans (Albert 1980). The easy solution is to take a 
B-12 oral supplement. Fractionated oils and carbohydrates 
should be avoided. An American adult of age 60 today will 
live only 2 years longer than one in 1920; longevity has 
been increased largely from a decline in infant mortality. 
Fat intake is closely linked to breast cancer. Heated oils 
are a threat to health. High protein diets can lead to kidney 
disease. No more than 15% of calories should come from 
protein.
 Excess protein consumption fl ushes calcium out of the 
system. When protein is consumed, it is broken down into 
its component amino acids, which pass through the intestinal 
wall into the bloodstream. Once they enter the blood, some 
of the amino acids are used for the body’s various needs. The 
excess protein is either used for energy or broken down into 
waste products, which have disulfi de bonds. The calcium 
neutralizes the disulfi de bonds so the waste can be excreted. 
Tofu and broccoli are rich in calcium.
 There are 12 chiropractic colleges in the USA. Dr. 
Goldhamer graduated from Western States Chiropractic 
College in Portland, Oregon. He then studied at Pacifi c 
College of Osteopathic Medicine in Sydney, Australia. 
In 1984 he co-founded (with Dr. Jennifer Marano) the 
chiropractic center where he now practices. He is age 31. 
Harvey Diamond is one of his patients. He is a certifi ed 
member of the International Association of Professional 
Natural Hygienists. Natural Hygienists trace their roots back 
to Sylvester Graham, Russell T. Trall, and Isaac Jennings. 
The system was systematized by Herbert Shelton. Address: 
Center for Chiropractic and Conservative Therapy, Inc., 4310 
Lichau Rd., Penngrove, California 94951. Phone: 707-792-
2325.

1774. Product Name:  Amazake: Naturally Sweet Rice 
Drink [Vanilla Pecan].
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 415-547-7256 (1/88).
Date of Introduction:  1990 October.
Ingredients:  Filtered water, organic brown rice*, pecans, 
vanilla, rice koji**, xanthan gum, natural fl avors. * = 
Organically grown and processed in accordance with the 
California Organic Food Act of 1990. ** = Koji, a special 
cultured rice, breaks the rice grains down into a sweet, 
creamy drink.
Wt/Vol., Packaging, Price:  8 oz, 16 oz, and 32 oz plastic 
bottles.
How Stored:  Refrigerated.
New Product–Documentation:  Talk with Tony Plotkin, 
owner of Grainaissance. 1993. Oct. 17. This product was 
launched in about Oct. 1990. It is packaged in 8 oz, 16 oz, 

and 32 oz plastic bottles.
 Label sent by Tony Plotkin of Grainaissance. 1993. 
Nov. 2. Red and green on light green. “Made with organic 
brown rice. Toasted nut fl avor. Enjoy cold or warm. Dilute 
if desired. Ready to drink. Shake well. Perishable. Keep 
refrigerated.”

1775. Nielsen, Niels C. 1990. Modifi cation of protein 
content in soybean to improve seed quality. In: Jules Janick 
and James E. Simon, eds. 1990. Advances in New Crops: 
Proceedings of the First National Symposium New Crops: 
Research, Development, Economics. Portland, Oregon: 
Timber Press. xxii + 560 p. See p. 106-13. Symposium held 
23-26 Oct. 1988 at Indianapolis, Indiana. [10 ref]
• Summary: Contents: Introduction. Removal of 
lipoxygenase improves fl avor. Modifi cation of storage 
proteins to improve quality. Concluding remarks. Address: 
Dep. of Agronomy, Purdue Univ., West Lafayette, Indiana.

1776. Aderibigbe, Esther Y.; Odunfa, S.A. 1990. Growth 
and extracellular enzyme production by strains of Bacillus 
species isolated from fermenting African locust bean. J. of 
Applied Bacteriology 69(5):662-71. Nov. [43 ref]
• Summary: Iru, also known as dawadawa in the Hausa 
language, is made by fermenting the African locust bean, 
seeds of Parkia biglobosa. It is consumed as a soup fl avoring 
condiment in many West and Central African countries, and 
serves as a source of protein for poor rural families.
 Researchers have made progress in optimizing 
production of iru, and have found that only Bacillus subtitlis 
strains bring about the most desirable fermentation. These 
strains were found to be better than B. natto, a strain of B. 
subtilis isolated from natto, a fermented Japanese soybean 
product. Address: Dep. of Botany and Microbiology, Univ. of 
Ibadan, Ibadan, Nigeria.

1777. Akimoto, Takashi; Yamada, Susumu.; Matsumoto, 
Isao. 1990. [Relation between protease and gamma-
glutamyltranspeptidase activities and qualities of natto]. 
Nippon Shokuhin Kogyo Gakkaishi (J. of the Japanese 
Society of Food Science and Technology) 37(11):872-77. 
[Jap]*

1778. Cheigh, Hong-Sik; Lee, J.S.; Moon, G.S.; Park, K.Y. 
1990. [Antioxidative characteristics of fermented soybean 
sauce on the oxidation of fatty acid mixture]. Korean J. of 
Food Science and Technology 22(3):332-36. [14 ref. Kor; 
eng]
• Summary: Korean soy sauce, Ganjang, is a salty liquid.
 “Antioxidative characteristics of freeze dried soybean 
sauce powder (SSP) on the oxidation reaction of linoleic 
acid mixture (LA) were evaluated by the determinations of 
peroxide formation, synergistic property, hydrogen donation 
and lipoxygenase activity. SSP was found to possess a 
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considerable potentiality of antioxidant activity on the 
formation of hydroperoxides in the LA oxidation reaction 
system at 50ºC for 144 hrs.” Address: 1. Dep. of Food 
Science and Nutrition, Pusan National Univ., Korea.

1779. Nene, Y.L.; Hall, Susan D.; Sheila, V.K. eds. 1990. 
The pigeonpea. Oxon, England: CAB International for; 
Patancheru, AP, India: International Crops Research Institute 
for the Semi-Arid Tropics (ICRISAT). x + 490 p. Illust. 
Index. 25 x 20 cm. [500+* ref]
• Summary: Contents (18 chapters, including): Foreword. 
Contributors. Acknowledgements. 1. Geography and 
importance. 2. Origin, history, evolution and taxonomy. 16. 
Nutrition and products. 17. Markets and outlook.
 Pigeonpea (Cajanus cajan (L.) Millspaugh), a major 
grain legume, is widely grown as a backyard subsistence 
crop by small farmers in the semi-arid tropics. Worldwide, it 
ranks sixth in area and production compared with other grain 
legumes, All evidence indicates that the pigeonpea originated 
in Peninsular India. Today India produces more pigeonpeas 
than all other countries combined. The word “pigeonpea” 
probably originated in the Americas, where it arrived in the 
15th century, because pigeons were fond of the seeds.
 Chapter 16, “Pigeonpea: Nutrition and products,” by 
D.G. Faris and U. Singh (both of ICRISAT; 126 refs = 
many tables and photos) includes the following contents: 
Introduction. Nutrition. Supplementation value of pigeonpea 
in cereal-based diets. Nutritional quality of vegetable 
pigeonpea. Cooking quality. Human food: Whole dry 
seed (the tough seed coat results in a long cooking time 
“but is free from the lipoxidase that causes off-fl avours in 
soybean...”), dhal, other products from dry seed (freshly 
sprouted seed {sprouts}, tempeh {made with a combination 
of pigeonpea and soybean; see photo}, pigeonpea sauce 
(ketchup) is a replacement for soysauce in Indonesia, canned 
whole dried seed, pigeonpea fl our, extruded food, clear 
noodles). Vegetable (green seed {used as a green vegetable, 
often in place of green garden peas}, green pods). Animal 
feed. Medicinal uses (“There is a considerable folk medicine 
and ayurvedic listing of the curative effects of various parts 
of the pigeonpea plant”). Future. Address: 1. Deputy Director 
General, ICRIAT, Hyderabad, India.

1780. Smartt, J. 1990. Grain legumes: evolution and genetic 
resources. Cambridge, England: Cambridge University Press. 
x + 379 p. Illust. Index. 24 cm.
• Summary: Strictly speaking, grain legumes are those from 
which the seed is used directly for human consumption. 
Legume grain provides a protein-rich source of food which 
is an essential part of the diet in many parts of the tropics, 
particularly where meat is scarce. Grain legumes play 
an important nutritional role in supplying those essential 
amino acids (particularly lysine) that are not present in 
suffi cient quantities in staple cereal crops, so enabling a 

balanced diet to be maintained even in the absence of a high 
intake of animal products. This is particularly important in 
regions, for example parts of southern India, where religious 
practices ensure that a majority of the population are strictly 
vegetarian and grain legumes can provide up to 70% of their 
dietary protein intake.
 Page 28: The section on fermented products notes that 
soy is fermented in Indonesia as a cottage industry, and 
in Japan on an industrial scale to make tempe, soy sauce, 
soybean paste [miso], and natto. The fermenting organisms 
are very useful in breaking down toxic materials (lectins) and 
anti-metabolites (protease inhibitors).
 Extracted [nonfermented] pulse proteins include 
soyabean curd (‘tofu’) and soyabean milk. Textured 
vegetable proteins (TVP) can be made from the residue of oil 
extraction.
 “1.4–The future for legumes as protein. Since the 
publication of the joint FAO-WHO report (1973) in which 
estimates of minimum protein requirements for adequate 
nutrition were drastically revised downwards, there has been 
a tendency to consider that it is suffi cient to ensure adequacy 
of carbohydrate food supplies and that proteins will take care 
of themselves.” Protein is now much less of a burning issue 
than it was prior to 1973 (Payne 1978).
 In Chapter 7, “The other oilseed legumes,” is a section 
on the soyabean (p. 246-57) followed by a section on the 
winged bean (p. 258-61, containing a nice illustrations 
of all the main parts of a winged bean, from Verdcourt 
and Halliday 1978). Address: Dep. of Biology, Univ. of 
Southampton, UK.

1781. Sumi, Hiroyuki; Hamada, H.; Nakanishi, K.; Hiratani, 
H. 1990. Enhancement of the fi brinolytic activity in plasma 
by oral administration of nattokinase. Acta Haematologica 
84(3):139-43. [26 ref]
• Summary: Nattokinase can be used in oral fi brinolytic 
therapy to treat thrombosis. Address: 1. M.D., Dep. of 
Physiology, Miyazaki Medical College, Miyazaki 889-16, 
Japan.

1782. Kudou, Shigemitsu; Tsuizaki, I.; Uchida, T.; Okubo, K. 
1991. Purifi cation and some properties of soybean saponin 
hydrolase from Aspergillus oryzae KO-2. Agricultural and 
Biological Chemistry 55(1):31-36. Jan. [51 ref]
• Summary: Soybean saponins are physiologically active, 
and also have undesirable bitter and astringent tastes. In a 
previous paper, the writers screened microorganisms for 
soybean saponin hydrolase activity and selected Aspergillus 
oryzae KO-2 as highest enzyme activity–for use in breaking 
down / hydrolyzing saponins. In this paper they describe 
the purifi cation of this soybean saponin hydrolase enzyme. 
Address: 1&3. Kanesa Miso Co., Ltd., 202 Hamada, 
Tamagawa, Aomori 030; 2. Faculty of Agriculture, Tohoku 
Univ., 1-1- Tsutsumitori Amamiya-machi, Aoba-ku, Sendai 
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981. All: Japan.

1783. Neidleman, Saul L. 1991. Enzymes in the food 
industry: A backward glance. Food Technology 45(1):88-91. 
Jan. [32 ref]
• Summary: The section titled “Some early enzyme patents” 
begins: “Table 1 lists a number of early enzyme-related 
patents in the food industry, beginning with that of Jokichi 
Takamine in 1894” (U.S. patent No. 525,823 concerning the 
enzyme amylase [diastase]).
 “The multitude of patents that Takamine obtained on 
the application of fungal diastase for the preparation of 
alcoholic beverages had a major problem: the generation of 
off-fl avors. The possible root of this diffi culty was suggested 
by Harada (1931). Takamine’s method for producing the 
diastatic enzyme involved a 70% ethanol precipitation 
step.” Harada reported that this process did not yield a pure 
enzyme product, but a mixture of many enzymes, whose 
names he listed. “With such an enzyme cocktail as this, it is 
not surprising that Takamine’s preparation did not infi ltrate 
the brewing industry.” Address: Senior Director of Project 
Acquisition and Planning, Biosource Genetics Corp., 3333 
Vaca Valley Parkway, Vacaville, California 95688.

1784. Evans, Evan. 1991. Transforming soybeans to 
improve tofu. New Crops News (Purdue Univ., Indiana) 
1(1):3-4. Spring. https://hort.purdue.edu/newcrop/
NewCropsNews/91-1-1/tofu.html
• Summary: Removal of all or parts of the lipoxygenase 
enzyme system present in soybeans reduced the beany fl avor 
in tofu. Lipoxygenase isozyme 2 is the principle culprit in 
causing off-fl avors.
 “Despite a long history of tofu consumption in Japan, 
the characteristic beany taste of soy products is regarded as a 
characteristic that is discriminated against by the consumer. 
In this regard, elimination of the L2 and L3 lipoxygenase 
isozymes from soybean seeds has been demonstrated to 
effectively reduce the beany aroma and fl avor. Taste tests 
conducted in Japan showed that soymilk prepared from 
L2L3-less ‘Century’ soybeans was preferred by consumers 
over soymilk prepared from standard varieties. The age of 
the consumer had no effect on the soymilk scores, but did 
have a marked infl uence on score for tofu quality. The older 
population preferred a traditional tofu with the stronger 
beany taste, whereas the younger population preferred the 
milder tasting tofu prepared from the L2L3-less ‘Century’ 
beans. Taste tests conducted with American consumers 
showed preference for the L2L3-less tofu. The tests further 
showed that the L2L3-less ‘Century’ soybeans produced 
tofu that was too yellow in color. The yellow color of 
this tofu will cause it to be discriminated against because 
tofu becomes more yellow as it ages.” Address: Dep. of 
Agronomy, Purdue Univ., West Lafayette, Indiana 47907-
1165.

1785. Product Name:  Rice Dream 1% Fat Non-Dairy 
Beverage (in Quart Tetra Brik Carton) [Original, Vanilla, 
Carob (Carob reformulated)].
Manufacturer’s Name:  Imagine Foods, Inc. (Marketer-
Distributor). Rice Beverage made by California Natural 
Products, Manteca, Calif.
Manufacturer’s Address:  299 California Ave. #305, Palo 
Alto, CA 94306.  Phone: 415-327-1444.
Date of Introduction:  1991 March.
Wt/Vol., Packaging, Price:  1 quart Tetra Brik Aseptic 
carton.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Letter from Robert 
Nissenbaum, president of Imagine Foods. 1993. Dec. 8. This 
product was launched in March 1991.

1786. Shurtleff, William; Aoyagi, Akiko. comps. 1991. 
Bibliography of soya nutrition, biochemistry, and medicinal 
uses: 5,456 references from 200 B.C. to 1991, extensively 
annotated. Lafayette, California: Soyfoods Center. 800 
p. Subject/geographical index. Author/company index. 
Language index. Printed April 24. 28 cm. [5456 ref]
• Summary: This is the most comprehensive bibliography 
ever published on the nutritional value of soybeans and 
soyfoods. It is also the single most current and useful source 
of information on this subject available today, since 50% 
of all references (and most of the current ones) contain a 
summary/abstract averaging 104 words in length.
 The scope of this bibliography includes all aspects of 
nutrition related to soybeans, soyfoods, soy-based feeds, 
soy oil, and modern soy protein products. These include, 
in descending order of the number of references in this 
bibliography (and each with its own subject index term): 
Protein quality, quantity, and amino acid composition, human 
nutrition, antinutritional factors, enzymes and enzyme 
inhibitors, vitamins, minerals, toxins in foods and feeds, 
nutritional/chemical composition, medical/therapeutic uses 
(general), lipid and fatty acid composition, carbohydrates, 
effects of dietary lipids on blood lipids, soy in diabetic diets, 
microbiological problems, effects of dietary protein on 
blood lipids, dietary fi ber, cancer preventing or promoting 
substances in soya, and steroids and sterols.”
 One of more than 40 bibliographies on soybeans and 
soyfoods being published by the Soyfoods Center, it is based 
on historical principles, listing all known documents and 
commercial products in chronological order. Containing 32 
different document types (both published and unpublished, 
including many original interviews and partial translations 
of Japanese and European works), it is a powerful tool 
for understanding the development of this subject and 
related products from its earliest beginnings to the present, 
worldwide.
 Compiled one record at a time over a period of 17 years, 
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each reference in this bibliography features (in addition to 
the typical author, date, title, volume and pages information) 
the author’s address, number of references cited, original 
title of all non-English publications together with an English 
translation, month and issue of publication, and the fi rst 
author’s fi rst name (if given).
 Details on how to use the bibliography, a complete 
subject and geographical index, an author/company 
index, a language index, and a bibliometric analysis of 
the composition of the book (by decade, document type, 
language, leading periodicals or patents, leading countries, 
states, and related subjects, plus a histogram by year) are 
also included. Address: Soyfoods Center, P.O. Box 234, 
Lafayette, California 94549. Phone: 510-283-2991.

1787. Zhuang, Bingchang; Xu, B. 1991. Superoxide 
dismutase zymogram patterns and their geographical 
distributions of semiwild soybean (Glycine gracilis) in the 
northeast of China. Soybean Genetics Newsletter 18:107-10. 
April. [11 ref]
• Summary: Note: SOD is an enzyme found in soybeans. 
“Introduction: Many previous studies have shown that 
superoxide dismutase (SOD) is able to prevent organisms 
from being injured and has defense against aging, since it 
can catalyze the dismutation of the superoxide negative ions 
free radical to molecular oxygen and hydrogen peroxide. 
Therefore, SOD has a bearing on resistance or tolerance to 
heat, drought, salt, sulfur dioxide, ozone, and cold.” Address: 
Jilin Academy of Agricultural Sciences, Gongzhuling, 
136100, Jilin Province, China.

1788. SoyaScan Notes. 1991. Phytin and phytate (Overview). 
July 16. Compiled by William Shurtleff of Soyfoods Center.
• Summary: The National Academy of Sciences calls phytin 
a toxicant in foods; it is a major problem. Phytin is the 
calcium-magnesium salt, the form which is usually found 
in plants. Phytates, which are closely related, bind minerals 
to become phytins. People who eat unleavened breads, as 
in the Middle East, or oatmeal can run into lots of problems 
with this. The phytin in the grain binds the minerals both 
in the grain and in other foods eaten with the grain (such as 
milk), especially zinc, iron, and calcium. This can lead to 
mineral defi ciencies. Yeast produces a phytase enzyme that 
breaks down the phytin or phytate or phytic acid (inositol 
hexaphosphate) to produce inorganic phosphorus (which can 
then be used as a source of dietary phosphorus) and inositol 
(which is an important nutrient). Nowadays, as people 
consume more roughage/fi ber and healthier foods, they 
are also consuming more phytin, which may be inducing 
mineral defi ciencies. In addition, in non-ruminant animals, 
the phytin, with its phosphorus, are expelled in the stools, 
and lead to water pollution and eutrophication. The mineral 
binding can also produce rickets in animals. Phytin also 
binds to proteins and makes them less digestible, decreases 

the energy value of foods because it interferes with digestion. 
In corn 90% of the phytin is in the germ, but in soybeans it is 
distributed throughout the seed.
 The company that he works for makes an enzyme that 
hydrolyzes phytin. They are trying to get FDA approval 
on the basis of pre-1958 use; they must still show that the 
product is safe.

1789. Lindner, A. 1991. Qualitative and nutritive aspects of 
different production methods of soymilk. In: F. Meuser and 
P. Suckow, eds. 1991. Soja in Lebensmitteln: Vortraege 2. 
Hamburger Soja-Tagung. Berlin: Technische Universitaet 
Berlin, Institut fuer Lebensmitteltechnologie und 
Gaerungstechnologie–Getreidetechnologie. 171 p. See p. 39-
44. [Eng]
• Summary: “The processes available for making soymilk 
cannot simply be categorized as methods A, B, and C, 
although some such labels exist: Traditional Chinese 
Method, Cornell Method, Illinois Method, and so on. In 
reality most processes are a combination of methods for 
each step of soymilk production, making comparisons very 
diffi cult. This paper compares the differences at each step, 
and discusses their effect on soymilk quality.
 Contents: Introduction. Production of soymilk: choice of 
raw material, screening, cleaning and dehulling, pretreatment 
and enzyme inactivation, grinding, fi bre [okara] separation, 
deodorisation/deaeration. Standardisation and formulation of 
soymilk. After-treatment of soymilk (pasteurization or UHT-
treatment). Packing. Conclusion. Address: Danish Turnkey 
Dairies Ltd., Soya Technology Div., Arhus, Denmark.

1790. Messina, Mark; Messina, Virginia. 1991. Increasing 
use of soyfoods and their potential role in cancer prevention. 
J. of the American Dietetic Association 91(7):836-40. July. 
[56 ref]
• Summary: Contents: Abstract. Introduction. Historical 
perspective. Soybeans and the US food supply: Soy protein 
products, retail soyfoods sales. Nutrient contribution of 
soyfoods. Soybeans and cancer risk: Experimental studies 
(isofl avones, protease inhibitors, epidemiology, breast 
cancer, colorectal cancer). Conclusions. Implications.
 “Soybeans contain, in relatively high concentrations, 
several compounds with demonstrated anticarcinogenic 
activity. Two of these compounds–protease inhibitors and 
phytic acid–have traditionally been viewed as antinutrients... 
It may not be appropriate to evaluate soybeans on nutrient 
content alone; dietitians need to know about the nonnutritive 
dietary compounds, called phytochemicals, which may have 
anticarcinogenic effects... Overall, the epidemiologic data 
suggest that soy consumption may lower colorectal cancer 
risk, whereas there is only moderate support for the role of 
soy in reducing breast cancer...”
 Table 1 (p. 838) gives the “Proximate composition and 
selected nutrient content of various soyfoods in common 
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serving sizes and in 100-gm edible portions” (based on 
Haytowitz 1986). The soyfoods are: Miso, natto, okara, 
roasted soybeans (dry- or oil roasted), soy sauce (tamari), 
tempeh, fi rm tofu (raw), regular tofu (raw). Address: 1. PhD, 
Diet and Cancer Branch, Div. of Cancer Prevention and 
Control, National Cancer Inst., Bethesda, Maryland 20892; 
2. Registered Dietitian, private practitioner, Washington, DC.

1791. Pringle, W. 1991. Soya protein, past experience & 
future potential. In: F. Meuser and P. Suckow, eds. 1991. 
Soja in Lebensmitteln: Vortraege 2. Hamburger Soja-
Tagung. Berlin: Technische Universitaet Berlin, Institut 
fuer Lebensmitteltechnologie und Gaerungstechnologie–
Getreidetechnologie. 171 p. See p. 153-59. [4 ref]
• Summary: Contents: Introduction. Potential uses of soya 
bean. Past product launches. Soya product as a foodstuff.
 A certain Mr. Robert Whymper was probably the fi rst 
person to show Europeans how the functional character of 
soya proteins could be exploited. He returned to England 
in 1923 after a trip to Japan with a suitcase full of soya 
beans and a head full of ideas. He carried out a series 
of experiments using soya fl our as an ingredient of the 
dough in the breadmaking process. This work culminated 
in the granting of a British Patent in 1926. The patent 
described conditions of unusually vigorous dough mixing 
which allowed for the maximum inclusion of air. Very 
substantial improvements in the colour of the bread crumb 
and the volume and quality of the bread were observed. 
We now know that this bleaching and improving effect is 
a direct result of a coupled oxidation reaction involving 
the lipoxygenase enzyme present in the soya fl our. The 
breadmaking industry of Europe now uses thousands of 
tonnes of enzyme-active soya fl our every year as a bread 
improver.
 “The work of Whymper and his associates continued 
and in the early 1930’s a heat processed full fat soya fl our 
appeared on the market.”
 Henry Ford, a man of vision, initiated the next phase 
in the development of soya proteins for human food. In 
the early 1950’s [sic, mid-1930s] he put together a team 
to work on the isolation of pure protein from soya and the 
subsequent spinning of this protein into a stable fi bre.” 
After his scientifi c team was disbanded, the expertise was 
not lost, for the scientists found places in food companies 
and began to look at the use of isolated soya proteins in the 
food industry. It is now well established that isolated soya 
proteins have functional uses for binding and emulsifi cation, 
and for improving nutritional value. “More controversial and 
newsworthy was the attempt by the old Ford researchers to 
produce textured protein products to simulate meat and other 
traditional protein foods. They did this by two processes: (1) 
The spinning of isolate into fi bres, using technology from 
the textile industry; (2) The extrusion of soya bean meal 
under conditions of high temperature and pressure... Branded 

food products based on these textured soya proteins were 
launched on the market in the late 1960s and all during the 
decade 1970-1980.”
 During the early 1970s the future looked a little bleak 
due to the world population explosion, the world energy 
crisis (precipitated by OPEC), and the world food crisis 
(which was more specifi cally a protein crisis). The fi rst 
World Soy Protein Conference, held in Munich in 1973 
with over 1,000 delegates, was a very important affair. “The 
U.S. Secretary of Agriculture, Mr. Earl L. Butz, opened the 
conference. Senator Hubert Humphrey made a memorable 
inspirational address... I was there and I can tell you we all 
thought we could make a big impact on the world’s on the 
world’s problems by supplying textured soya protein.”
 Against this background, many such products were 
launched in the U.K. in the mid-1970s by major food 
companies. All but Kesp were based on textured soya fl our: 
1975 Feb.–Mince Savour by Nestle; 1975 May–Country 
Meadow by Brooke Bond Oxo; 1976 Jan.–Soya Choice by 
Cadbury; 1976 April–Economince by Spillers; 1976 Sept.–
Kesp by Courtaulds (made from spun soy protein fi ber).
 “All of the products enjoyed real success for a period 
of time. In particular Cadbury’s Soya Choice sold well for 
about three years in every area of the U.K. Sad to relate, 
however, all of them quietly and gradually lost sales and 
fi nally disappeared from the market. It is important to 
know why... People did not want a substitute food; this was 
a challenge to their security, a threat to the comfortable 
familiar world.” The consumers of today have become more 
“green.” “It is clear to me, the emotional conditioning that 
sees security in the consumption of traditional animal foods 
is being replaced by the more logical attitudes of a new 
generation. The young people of today want to fi nd ways 
to preserve the environment and they have an increased 
perception of health problems that may be caused by the 
consumption of animal products, especially animal fat. These 
and other factors are making vegetarianism more attractive.
 “A recent Gallup poll has shown, in the U.K., that 3% of 
the total population are vegetarians. A total of 8.5% are either 
totally vegetarian or avoid red meat, and 9.3% of children are 
vegetarian. Vegetarianism has moved from being a refuge of 
cranks to being fashionable.”
 A new product popular among yuppies is Quorn, a 
textured fungal protein, marketed by ICI and RHM via 
Sainsburys and other selected suppliers. Address: The British 
Arkady Co. Ltd., Manchester, England.

1792. Sams, Craig. 1991. Pioneering macrobiotics and 
soyfoods in England, 1967-1979 (Interview). SoyaScan 
Notes. Aug. 24. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary:  Craig and Gregory Sams were both born in 
America. Their mother is from Nebraska and their father 
from Pittsburgh, Pennsylvania. Greg is 4 years younger 
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than Craig. During the 1950s and 1960s the family went to 
England periodically, largely because Craig’s father worked 
in England as a historian for the U.S. Air Force. In 1965 
Craig took a year off from college, traveled around the 
Indian subcontinent, and got hepatitis. Upon returning to the 
Univ. of Pennsylvania in Philadelphia for his fi nal year, he 
fell in with 3 followers of macrobiotics and got interested in 
macrobiotics. In about Feb. or March of 1966 he went to the 
Paradox, a macrobiotic restaurant in New York and decided 
that he wanted to start a similar restaurant in London. In late 
1966 [on New Year’s Eve] Craig’s brother, Greg, fell out of a 
tree in Berkeley, was paralyzed from the waist down and was 
confi ned to a wheel chair–as he still is.
 In Feb. 1967 Craig started a restaurant named the 
Macro at 10-A Airlie Gardens, Holland Park, London. Yoko 
Ono, John Lennon’s wife, was one of the fi rst regulars. 
She was the fi rst person Craig met in London who was 
aware of macrobiotics; she had learned about it in Japan. 
But Craig had to close Macro after 2 months because of 
zoning problems. In mid-1967 Greg joined Craig in London 
and in Dec. 1967 they opened a new macrobiotic / natural 
foods restaurant named Seed at 136a Westbourne Terrace, 
W.2, London–a few minutes walk from Paddington Station. 
Soyfoods were a part of the menu. They got Kikkoman 
shoyu, shiro-miso, and Hatcho miso from a Japanese import 
company named Mikado-ya, which was run by Japanese 
in southeast London out of the basement of a house and 
supplied Japanese embassies in Europe and Africa. At that 
time Craig thinks there were no Japanese restaurants or retail 
stores in London. Seed soon started to import Hatcho and 
barley (mugi) miso from Muso in Japan. Seed never used 
any of Lima’s soyfood products. Seed also used fermented 
tofu; they mixed it with tahini, spread it on bread, and called 
it a Rarebit–an alternative Welsh Rarebit, which is cheese 
on toast. Seed purchased fresh tofu and [mung] bean sprouts 
from a Chinese company named Lung Kee on Fermoy 
Road, Paddington, London, right on the banks of the canal. 
It was run by one Chinese man who employed about 15 
West Indian / Jamaican women who made the foods. Bean 
sprouts accounted for most of Lung Kee’s business. Craig 
has no idea when Lung Kee started making tofu. In addition 
to its mainstay, brown rice, Seed served the tofu diced in 
miso soups, or sauteed with vegetables such as nitsuke 
carrots, etc., or as a dessert with tofu and apple concentrate 
whipped with fruit to a thick creamy consistency and 
chilled. The restaurant did well. It was soon famous for its 
“groovy vibes” and its free meal of brown rice, veggies, and 
green tea for those who could not afford to pay. Although 
the Sams brothers were not “proponents of the brown rice 
and marijuana regimen” (as Kotzsch had implied in 1985, 
p. 221), Seed was a favorite hangout for a host of ‘60s 
counterculture celebrities such as The Beatles, The Rolling 
Stones, Yoko Ono, and others. Americans such as Bill Tara, 
Peggy Taylor, Eric Utne, and Paul Petrofsky also worked 

there. Then people began to ask the Sams if they could buy 
staple foods from the restaurant. So food was soon packaged 
and sold over the restaurant counter.
 In about March 1969, to meet the growing consumer 
demand, the Sams brothers opened Ceres, a natural foods 
/ macrobiotic retail store, at 8-A All Saints Road, 2 bocks 
from and parallel to Portobello Road. Ceres also did 
extremely well, with Greg and various managers having the 
main responsibility while Craig focused on the restaurant. 
Soyfoods retailed by Ceres included Hatcho and mugi miso, 
tamari, fermented tofu, and fresh tofu sold in trays immersed 
in water. Eventually Bill Tara and Peter Bradford took over 
management of Ceres. Soon other people began to open 
restaurants and natural foods / macrobiotic stores like Ceres 
in college towns in England: Infi nity Foods in Brighton (at 
Sussex University; Peter Deadman, Robin Bines, Simon 
Bailey were involved), Arjuna in Cambridge, Harvest in 
Bath, and On the Eighth Day in Manchester. In 1970 the 
Sams developed a large mobile tent macrobiotic restaurant 
and made a lot of money by taking it to various big rock 
festivals.
 In Aug. 1970 Harmony Foods was established as a 
natural foods / macrobiotic import, product development, 
and distribution company. The money from the mobile 
restaurant was used to rent a building at No. 10 St. Luke’s 
Road in London (only about 300 yards from the Ceres 
shop), and to import enough products to start a line / range 
of products under the Harmony Brand (the logo was a yin 
/ yang sign). They stored and packed these in the basement 
at Harmony Foods. Starting in 1969, the fi rst imports for 
the restaurant and for Ceres had came from Muso in Japan, 
and from a macrobiotic society in Vietnam came red rice 
and green tea. In 1970 they started to import 4-5 tons of 
organically-grown brown rice from The Camargue in the 
south of France. Grown by the same man who grew brown 
rice for Lima Foods, it became the company’s main product. 
Harmony Foods started out with about 20 customers–16 
conventional health food shops and 4 of the new wave of 
natural foods stores (which the natural foods stores called 
“grain shops”). Wholefood of 112 Baker Street was the 
pioneer “organic shop” that started in the 1950s. They were 
part of the Soil Association, so organic growers used it as 
an outlet for the fi rst organically grown produce retailed in 
England. They soon became an important outlet for Harmony 
Foods as well. In addition a man named Ivan Seruya would 
collect food (mostly produce) from the organic growers and 
deliver it to restaurants like Seed and Manna in London. One 
other product that was grown organically was Pimhill Flour. 
Harmony Foods was a pioneer in developing new organic 
growers (such as Stewart Patterson who farmed wheat with 
horses) and in putting organically grown foods into retail 
outlets.
 By Aug. 1970 Harmony Foods was distributing 
soyfoods, including Hatcho miso, mugi (barley) miso, and 
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tamari from Muso in Japan–imported in wooden kegs and 
packed in glass jars. These were the fi rst miso and shoyu 
products available at retail outlets in England.
 In Jan. 1971 Harmony Foods outgrew its building on 
St. Luke’s Rd. and moved into a larger warehouse at 191 
Latimer Road (Maidenhead), a former cosmetics factory. 
Just before the move, Bill Tara informed the Sams that he 
was in London to set up Erewhon Europe to compete with 
Harmony. The restaurant, Seed, was sold in the spring of 
1971 and reopened as The Magic Carpet. In 1971 Ceres was 
renamed Ceres Grain Shop and relocated at 269 A Portobello 
Rd.
 In mid-1972 the shop next to Ceres closed. The Sams 
took it over and made it into Ceres Bakery. It transformed 
large amounts of wheat, organically grown in England, into 
unique and delicious naturally leavened breads. The enzymes 
in the freshly-milled fl our helped to leaven the bread.
 When they closed down Seed, the restaurant on All 
Saints Road, there was still a demand for simple macrobiotic 
food, so in about Feb/March 1971 they opened Green Genes, 
a sort of macrobiotic workingman’s café on a much smaller 
scale. Each person picked up his or her food from a counter; 
there was no table service. It was open for lunch only 
whereas Seed had been open only in the evenings.
 In 1972 they began to publish a magazine titled Seed: 
The Journal of Organic Living. Bill Tara and Peter Bradford 
helped with it occasionally. It continued for 6 years. 
That same year, above Ceres Bakery, they started Ceres 
Bookstore, which only last for 1½ years.
 Meanwhile Bill Tara and Peter Bradford had expanded 
and transformed Ceres Grain Shop, but in a way that led 
to extensive shoplifting, so it was scaled back to near its 
original size and fi nally sold in 1979 to Jack Weller. By that 
year all efforts and resources were focused on Harmony 
Foods, the wholesale business. Peanut butter (non-organic), 
the fi rst product manufactured by Harmony, was now in two 
of the leading supermarket chains, Safeway and Waitrose. 

Continued. Address: 269 Portobello Road, Notting Hill, 
London W11 1LR, England. Phone: 071-229 7545.

1793. Sams, Craig. 1991. Pioneering macrobiotics and 
soyfoods in England, 1967-1979 (Interview) (Continued–
Document part II). SoyaScan Notes. Aug. 24. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: (Continued): Harmony imported all of its miso 
from Muso in Japan. The packaging was initially a problem, 
because the miso was live (unpasteurized) and would cause 
some containers to burst. In the summer of 1971 many 
kegs of mugi miso blew their lids off and splattered miso–
which has an unappetizing look. In about 1972 Miso started 
offering fl at, rectangular pre-packs of miso in plastic bags. 
The labels were put on in Britain. In about 1975-76 Harmony 
started importing genmai [brown-rice] miso. Muso was 
always Harmony’s only source of soyfoods from Japan.
 At that stage, Greg was managing Harmony Foods and 
Craig was running the bakery and responsible for the store 
(which they had under management). At the bakery Craig 
developed the jams with no sugar added; apple juice was 
used as the natural sweetener. Craig was just about ready 
to start producing the jams in the bakery. They had another 
partner in the business, Jerry Sakura (Japanese-American), 
who bought in in 1974. Even though there was Ceres and 
Seed and Harmony Foods, they were all part of the holding 
company which was Yin-Yang Ltd., which was incorporated 
on 24 May 1967–very near the beginning of these many 
creative businesses. Somewhere is the plan for Brown Rice 
Puffi es, a breakfast cereal based on brown rice. Its hard to 
describe now–Craig is sort of cynical today as he sees the 
rampant spread of hamburgers and Coke. But in 1967 Craig 
really believed that everybody was at least as clever, if not 
more clever, than he was, and that by 1971 or 1972 the whole 
world would be eating natural, whole foods.
 Then a problem began to emerge. People would come to 
Harmony and buy 200 lb of brown rice, a bag of aduki beans, 
and smaller amounts of this and that. They would go off to 
their part of the country, bag it up in 1-lb bags, sell it to local 
stores and undercut the Harmony brand. By the late 1970s it 
had become a serious problem. Also, when we developed the 
fl akes–wheat fl akes, oat fl akes, rye fl akes, barley fl akes–we 
did it exclusively with organic grain. Then one of Harmony’s 
competitors came out with non-organic fl akes. Suddenly all 
the contracts we had with farmers for organic raw material–
it was very hard for us to honor them because we weren’t 
selling as much because somebody had scooped out the 
bottom third of the market, if you like.
 Then they went to the same supermarkets who stocked 
their peanut butter and said, “What about brown rice?” And 
they said, yes, your right, brown rice does look like a good 
idea, but we’ll just get it from our white rice suppliers. Its all 
the same. There’s no point in having two suppliers. As far as 
the supers were concerned, it was just a range extension on 
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white rice. They didn’t see that there’s a difference.
 “We began to see that we could never compete with 
branded, packaged products of the basic staples. We didn’t 
have the capital or the management expertise. We were good 
at innovating and capitalizing on that, but once the going 
got tough, we got going, really. So we decided to move into 
added value foods, but of the same quality. The peanut butter 
was the fi rst such product. Next came the sugar-free jams–
like the “spreadable fruit” in the States. We launched them 
in the States and Sorrell Ridge picked up on the idea from 
us and called it “spreadable fruit.” Polaner and Smuckers 
now dominate the market. We are still the leaders in Europe 
in that category. The jams were our fi rst products under the 
Whole Earth brand. We are still Yin-Yang Ltd. The company 
names have changed over the years, to Harmony Foods 
Ltd. and then we changed the company name to Whole 
Earth Foods Ltd. but its still the same entity. Only Seed 
Publications was actually a separate business, not part of the 
parent company, Yin-Yang Foods.
 “In 1977 the Whole Earth brand began. The peanut 
butter was sold under the Harmony brand. The sugar-free 
jams took off like a rocket. But we only got them into 
supermarkets about 2 or 3 years ago (1987-1988). The jams 
were sold in natural and health food shops in the UK. But 
export was very big. They really opened up our whole export 
business because it was a unique product. You could only 
get it from one place–from us. We appointed one importer 
in each European country and they’ve all done very well, 
because their customers could only get that jam from them. 
In the early 1980s we used to sell a lot to the States, but that 
died down through the ‘80s.
 “On May 26, 1982 we decided to put the whole 
business into liquidation; we fi led for bankruptcy–Yin-Yang, 
Harmony, everything. We were in fi nancial diffi culties. The 
jams were doing well. We had also started importing Health 
Valley; in 1980 we became the Health Valley distributors in 
Europe. Also in 1980 we had let in our outside investment, 
because of the cash fl ow problems of being a business 
with all this stock of rice and beans, etc. You can’t make 
a profi t on it. Our business skills were not quite as sharp 
as our awareness of what the market wanted. The bank 
manager who had the debenture on the company’s assets 
wasn’t available until Tuesday of the following week. Over 
that weekend I learned what working capital and cash fl ow 
meant. I had to learn how to read a balance sheet, work out 
what the working capital of a smaller company would be. 
And I then worked out a scheme whereby, if the bank stuck 
it out with us, we could in fact get solvent. We never went 
into liquidation. We licensed, on a royalty basis, that part 
of the business to a man named John Guyon. He could use 
the Harmony trademark, because we were moving over to 
Whole Earth, which kept peanut butter, jam, and ginseng 
roots from the 300 product lines we had. And we made 
severe cutbacks in staff. In late 1981 the staff size had 

peaked at 45 employees. I forgot to mention that we opened 
a cash and carry business on July 4, 1978. This encouraged 
local retailers to come to our store. You have your warehouse 
set up like a supermarket, but they buy cases of everything. 
The peak days were Tuesday and Wednesday. Anybody who 
could buy by the case was allowed in. It was a walled-off 
section of the warehouse–in the same building but with a 
separate entrance. Harmony used other distributors, even in 
London. Harmony never owned more than two trucks so we 
were not a distributor. We imported, developed and packaged 
products.”
 Now, Craig runs Whole Earth Foods. “We control 
about 15% of the peanut butter market in the UK, and about 
25% of the branded peanut butter market. We’re the No. 2 
peanut butter manufacturer in Britain. Our sugar-free jams 
have been in Safeway for two years. We’re that dominant 
players now in that market; Robertson’s has withdrawn. 
Finally, we are getting our jams into supermarkets. We also 
do organic canned baked beans, organic spaghetti sauce and 
ketchup, a range of nut butters and salad dressings. All of 
our products are made with organic ingredients, no added 
sugar, no artifi cial ingredients. We’ve got what I think are 
the highest standards of any food processor around. I own 
99% of the company, Whole Earth Foods Ltd., so I can be 
as uncompromising as I want. On 14 Aug. 1981 the name of 
the parent company name was changed from Yin-Yang Ltd. 
to Harmony Foods Ltd. In Feb. 1984 the name of the parent 
company was changed from Harmony Foods Ltd. to Whole 
Earth Foods, Ltd.
 In May 1982 my brother, Greg, was a little bit skeptical 
about the scheme. We (Harmony Foods) had just launched 
the VegeBurger in April of 1982 as part of our strategy to 
move into value added products. Greg left the business, 
doing everything properly fi nancially, then in June 1982 
started his own business called The Realeat Company.
 Note: Three comments by Gregory Sams: 13 March 
2017: (1) In about 1976 at 1 Earl Cottages, Earl Rd., London 
SE1, England, we moved Harmony Foods there, from west 
London and expanded it rapidly, going from 5000 to 15,000 
sq ft. Our next move was to 55,000. (2) Craig holds dual 
passports for the USA and UK. (3) Greg has never become a 
citizen of the UK; he remains a citizen of the USA. Address: 
269 Portobello Road, Notting Hill, London W11 1LR, 
England. Phone: 071-229 7545.

1794. Crowell, Dring N.; Amasino, Richard M. 1991. 
Nucleotide sequence of an iron superoxide dismutase 
complementary DNA from soybean. Plant Physiology 
96(4):1393-94. Aug. [7 ref]
• Summary: The nucleotide sequence is given. Iron 
superoxide dismutase (FeSOD) is an enzyme found in 
soybean leaves. The authors are studying several aspects 
of soybean FeSOD gene expression. They are interested, 
for example, in fully characterizing the induction of the 
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soybean FeSOD gene in response to cytokinin or auxin 
starvation to determine whether this gene responds generally 
to stress or specifi cally to phytohormones. Address: Dep. 
of Biochemistry, College of Agricultural and Life Sciences, 
Univ. of Wisconsin–Madison, Madison, Wisconsin 53706.

1795. Product Name:  Grainaissance Amazake Pudding 
[Almond].
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 415-547-7256.
Date of Introduction:  1991 September.
Ingredients:  Filtered water, brown rice, almonds, rice koji, 
modifi ed corn starch, vanilla.
Wt/Vol., Packaging, Price:  7 oz plastic tub.
How Stored:  Refrigerated.
New Product–Documentation:  Label obtained at World 
Vegetarian Day, Berkeley, California. 1991. Oct. 6. 3 by 1.25 
inches. Self adhesive. Red and green on white. New Label 
sent by Tony Plotkin of Grainaissance. 1993. Nov. 2. Same 
size and type. Red and white on blue. The ingredients are 
now: Filtered water, brown rice, almonds, rice koji, tapioca 
starch-modifi ed, xanthan gum, vanilla.

1796. Takahama, Akihiro; Kuze, Jiro; Okano, Satoko; 
Akiyama, Kyoko; Nakane, Toshio; Takahashi, Hiroshi; 
Kobayashi, Takeshi. 1991. [Production of lactosucrose 
by Bacillus natto levansucrase and some properties of 
the enzyme]. Nippon Shokuhin Kogyo Gakkaishi (J. of 
the Japanese Society of Food Science and Technology) 
38(9):789-96. [Jap; eng]
• Summary: Lactosucrose was produced from the mixture of 
sucrose and lactose by the enzyme levansucrase, produced 
by Bacillus natto. Address: 1-6. Nagatanien Honpo Co., Ltd.

1797. Milton, Katherine. 1991. Research on primitive human 
diets (Interview). SoyaScan Notes. Oct. 15. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Katherine has many books and published 
articles on the subjects of primitive human diets, the dietary 
niche of evolving humans, were they largely carnivorous 
or herbivorous. The general opinion is that for hunters 
and gathers living in the tropics, savannah, and woodland 
regions, the majority of the calories in early human hunter-
gatherer diets came from plant matter, not animal matter. 
Protein is not a good source of energy, so given the option 
most human populations probably opted for carbohydrates 
for energy. Exceptions are the Eskimo, which eat a lot of fat. 
One good book that she is using as a text in her course this 
semester, edited by Marvin Harris and Eric Berry Ross, is 
titled Food and evolution: Toward a theory of human food 
habits (1987). It contains many papers and represents a good 
balance of the many opinions on this subject; it has a good 
bibliography. Papers on the subject are published in many 

journals. Her personal research has focused on the digestive 
system of primates, what enzymes they have, etc. Many of 
the articles she has written are very technical, but a good 
summary is given in the above book. Address: Head, Dep. of 
Anthropology at Cal, Berkeley. Phone: 510-642-8607.

1798. Register, U.D. 1991. Work with vegetarian diets at 
Loma Linda University (Interview). VegeScan Notes. Oct. 
21. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Dr. Mervyn G. Hardinge did pioneering work 
with vegetarian diets at Harvard Univ. with Dr. Fredrick J. 
Stare. Dr. Hardinge has retired from Loma Linda University 
but he still lives in the area.
 There is now a vast body of medical research on 
Seventh-Day Adventists based in part on two large SDA 
Health Studies. These are mostly epidemiological studies 
on a large number of vegetarian and non-vegetarian 
Adventists. The fi rst study started in 1960 and the second in 
the mid-1970s. Contact Dr. Paul Mills, or Dr. Gary Fraser 
at the closely related Center for Health Research, both at 
Loma Linda University. More than 180 studies have been 
published.
 The Seventh-day Adventist Dietetic Association is still 
active (Box 75, Loma Linda, California 92354. Phone: 714-
824-4599. Contact Georgia Hodgkin).
 In about 1970 Dr. Register gave a speech on vegetarian 
diets in California. Following that speech there seemed to be 
a rapid rise of interest in vegetarianism among nutritionists 
and dietitians. Then he spoke to the Michigan Dietetic 
Association, the Massachusetts Dietetic Association, and 
the American Dietetic Association. At each speech he 
distributed various publications on vegetarianism, such as 
Dr. Hardinge’s articles, 3 weekly diet plans, etc. The talk was 
published in March 1973 on the Journal of the American 
Dietetic Association.
 Concerning Ellen G. White’s teachings on vegetarian 
diets, Dr. Register thinks that her view is most clearly 
expressed in her book Counsels on Diet and Foods. She felt 
that “the original diet” for humans was the one described in 
the Bible in Genesis, consisting of grains, fruits, nuts, and 
vegetables. It was contrary to God’s plan to have the life of 
any creature taken. But in the chapter titled “Extremes in 
Diet” she discusses the potential dangers of going to a total 
vegetarian diet too rapidly. She said that the time may come 
when we will have to dispense with milk and eggs in the 
diet, but we must wait until the Lord prepares the way. Part 
of this preparation may have been the discovery of vitamin 
B-12 and dissemination of the knowledge of its importance 
to those who consume no animal products. Most Adventists 
are lacto-ovo-vegetarians. He is now conducting a study on 
the levels of methylmalonate and homocysteine in the blood 
of 19 total vegetarians [vegans]; six of them have low serum 
vitamin B-12. There is a substance called methylmalonate, 
and in order to metabolize it the body needs a B-12-
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dependant enzyme. Elevated levels of methylmalonate in 
the urine indicating a low serum level of vitamin B-12 and 
a metabolic limitation. Other studies on people who were 
unable to absorb vitamin B-12 properly showed that they 
developed elevated levels of homocysteine in the blood and 
urine.
 Note: Homocysteine is a naturally occurring amino 
acid not found in proteins. When methionine loses its 
methyl group, it becomes homocysteine. Methylmalonate 
is an important intermediate in fatty acid metabolism. 
Address: Dep. of Nutrition, Loma Linda Univ., Loma Linda, 
California 92354. Phone: 714-824-4365.

1799. Kitamura, Keisuke. 1991. Breeding high quality 
soybeans for food processing in Japan. In: K. Okubo, 
ed. 1991. Japan part of Proceedings of the International 
Conference on Soybean Processing and Utilization. 130 p. 
See p. 81-84. [18 ref]
• Summary: All soybeans grown in Japan are used to 
make soybean-based foods in Japan. Progress has been 
made in breeding soybeans to increase the content of 
sulfur-containing amino acids, as well as improving the 
food-processing quality by using mutants lacking or with 
lowered subunits of 7S and 11S globulins, and eliminating 
the lipoxygenases which are responsible for the for the 
generation of objectionable beany fl avors using 3 types of 
mutants lacking the isozymes L-1, L-2, and L-3 respectively.
 7S and 11S globulins are the two major proteins which 
amount to about 70% of the total seed proteins... 11S 
globulin contains 3 to 4 times more methionine and cysteine 
per unit protein than that of 7S globulin. Furthermore, it was 
reported that the two globulins have very different functional 
properties in soy protein foods: the isolated 11S globulin 
fraction formed a much harder Tofu-gel. These reports 
suggest that the genetic reduction of the 7S globulin content 
in the seeds may improve the nutritional and food-processing 
qualities of soybean.”
 “Matsuura et al. (1989) reported that Beta-glucosidases 
in soybeans are responsible for the production of daidzein 
and genistein from the isofl avone glucosides, daidzine and 
genistin, respectively during the processing of soy milk 
manufacturing. Because the isofl avone aglucones have 
more intense astringent and bitter taste than the isofl avone 
glucosides (Okubo et al. 1983), the increase of daidzein and 
genistein in soy milk by the action of the Beta-glucosidases 
causes the objectionable aftertaste of soybean products...
 “So, if we could develop a new type of soybeans 
lacking or lowering the Beta-glucosidases in addition to the 
complete lack of the seed lipoxygenase isozymes, it would 
be an ideal soybean type for the manufacture of soy milk and 
related new soybean foods.” Address: National Agricultural 
Research Center, 3-1 Kannondai, Tsukuba, Ibaraki 305, 
Japan.

1800. Omura, Yoshimasa; Takechi, Hironori; Hayashi, 
Katsuo. 1991. Improvement of soymilk fl avor for new 
soymilk products. In: K. Okubo, ed. 1991. Japan part of 
Proceedings of the International Conference on Soybean 
Processing and Utilization. 130 p. See p. 41-46. [7 ref]
• Summary: “The method developed consists of the soaking 
of soybeans in water (15ºC, 18 hours) and the immersion of 
the soaked soybeans in hot water (70ºC, 5 minutes) before 
grinding. The treatment with hot water reduced the n-hexanal 
content in soymilk to about 1% of that in untreated one. It 
was shown that the reduction of n-hexanal was due to the 
inactivation of hydroperoxide lyase, not of lipoxygenase.”
 New products made from this bland tofu are: Tofu 
coagulated with citrus juice (sudachi, yuzu), tofu noodles 
containing dietary fi ber, and fried fi sh cake containing tofu. 
Address: Tokushima Prefectural Food Research Inst., 2-41 
Akui-cho, Tokushima 770, Japan.

1801. Kamata, Yoshiro; Ohta, Kazutaka; Tamauchi, Fumio; 
Yamada, Minoru. 1991. Cheese analogs from soybeans or 
soymilk-curd by limited proteolysis. Nippon Shokuhin Kogyo 
Gakkaishi (J. of the Japanese Society of Food Science and 
Technology) 38(12):1143-48. *
• Summary: Using bromelain, cheese analogs can be 
prepared from soybean curd.
 Note: Bromelain is a proteolytic enzyme extracted 
from the pineapple plant or from other plants of the family, 
Bromeliaceae.

1802. Mulyowidarso, R.K.; Fleet, G.H.; Buckle, K.A. 1991. 
Changes in the concentration of carbohydrates during the 
soaking of soybeans for tempe production (Open Access). 
International J. of Food Science & Technology 26(6):595-
606. Dec. [28 ref]
• Summary: “Summary: Soybeans were soaked for 24h in 
tap water at 30ºC in preparation for tempe fermentation. 
Soaking was conducted under conditions that give a 
microbial fermentation, and in the presence of antibiotics 
where microbial growth was inhibited. Sucrose, stachyose 
and raffi nose were the main di- and oligosaccharides in the 
beans, and their concentrations decreased by 84, 65 and 50%, 
respectively, during soaking. Glucose, fructose and galactose 
were found in the soak-water along with lesser amounts of 
sucrose, melibiose, raffi nose and stachyose. Glucose was 
the main substrate for microbial growth in the soak-water. 
The concentrations of mono-, di and oligosaccharides in the 
beans and in the soak-water were determined by the activity 
of invertases and alpha-galactosidases endogenous to the 
beans, diffusion of the sugars into and out of the bean, and 
the species of micro-organism growing in the soak-water.”
 “In conclusion, the carbohydrate composition of 
soybeans undergoes major changes during the soaking stage. 
These changes largely result from the activity of endogenous 
bean enzymes but appear to be accelerated by the growth of 
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micro-organisms in the soak-water. These changes are likely 
to have an impact on tempe quality.” Address: The Univ. of 
New South Wales, Kensington, Australia.

1803. Adams, J.B. 1991. Review: Enzyme inactivation 
during heat processing of food-stuffs. International J. of 
Food Science & Technology 26(1):1-20. [95 ref]
• Summary: “Summary: Enzyme inactivation during heat 
processing is reviewed with regard to fundamental aspects 
(structure, thermodynamics and kinetics), mathematical 
models and the relationship between enzyme activity 
and food quality. Enzyme stability is related to enzyme 
structure and to factors in the microenvironment. Kinetics 
of inactivation are categorized with respect to reaction order 
and two models are briefl y discussed...”
 Note: Soy is mentioned 8 times in this document 
in the forms “soybean,” “soybean enzyme,” “soybean 
lipoxygenase,” “soy fl our,” “soybean protease inhibitors” 
and “soybean protein.” Address: Campden Food and Drink 
Research Assoc., Chipping Campden, UK.

1804. Solomons, N.W.; Vettorazzi, L.; Grazioso, C. 1991. 
Use of an oral -galactosidase to control gastrointestinal 
symptoms from legume oligosaccharides in bean-intolerant 
subjects: a doubly masked, controlled therapeutic trial. 
Clinical Research 39(Suppl.):428A. *
• Summary: In a double-blind study, 20 healthy volunteers 
were fed a 230-gm meal of black beans. The study reported 
that 0.5mL of -galactosidase solution completely abolished 
fl atulence and diarrhea in 9 (45%) of the subjects.

1805. Fukushima, Danji. 1991. Recent progress of soybean 
protein foods: Chemistry, technology, and nutrition. Food 
Reviews International 7(3):323-51. [29 ref]
• Summary: Contents: Abstract. Introduction. Chemistry: 
Chemical composition of soybeans (Soybean globulins 
composed of four major components–2S, 7S, 11S, 
15S), importance of three-dimensional structures of 
soybean protein molecules in food processing, infl uence 
of biologically active substances in soybeans on food 
processing. Technology: Traditional soybean protein foods 
and recent progress in their technology (soy milk {remove 
the hypocotyl and hull to remove off fl avors; Soyasaponin A 
has the strongest off fl avor}, tofu, kori-tofu, yuba), fermented 
soybean protein foods: Application of bioreactor for soy 
sauce production, nontraditional soybean protein foods and 
recent progress on their technology, recent progress on new 
soybean protein foods in which soybean proteins are the 
key material (modifi ed abura-age, modifi ed ganmodoki, 
deep fried texturized soy protein nuggets). Nutrition: Recent 
progress on nutritive values of soybean proteins (Soybean 
proteins have an amino acid score of 100 for persons more 
than 2 years old), physiological function of soybean proteins 
(they lower cholesterol levels when used to replace animal 

proteins). Future of soybean protein foods (Kikkoman 
fermented soy sauce is well on its way to becoming a 
universal seasoning. Tofu and tempeh also seem to have a 
bright future).
 “The most important chemical reactions during the 
process of soybean protein foods are the intermolecular 
reactions among the residues exposed on the surface of 
the protein molecules through the denaturation process. In 
native soybean protein molecules, most amino acid residues 
responsible for the reactions-such as cysteine (-SH), cystine 
(S-S), and hydrophobic amino acid residues-are buried in 
the inside region of the molecule, inaccessible to water. 
These residues become reactable with each other through 
the exposure from the inside by heat denaturation during 
processing. The unique textures of soybean protein foods, 
such as tofu, kori-tofu, yuba, and texturized products 
produced by extruder, etc., are the results of both the 
intermolecular interchange reaction between the exposed -SH 
and S-S groups and the intermolecular hydrophobic reaction 
among the exposed hydrophobic amino acid residues. The 
exposure of amino acid residues is also important for the 
hydrolysis of soybean proteins by enzymes, through which 
soy sauce is produced, because the cleavage of the peptide 
bonds is carried out after binding between the active sites of 
the enzymes and the enzyme-specifi c amino acid residues 
exposed through denaturation.” Address: Kikkoman Corp., 
1-25 Kanda Nishiki-cho, Chiyoda-ku, Tokyo 101, Japan.

1806. Hesseltine, C.W. 1991. Peoria, an international center 
of fermentation excellence. Transactions of the Illinois State 
Academy of Science 84(1-2):1-11. [11 ref]
• Summary: This paper was presented on 28 Sept. 1989 as 
the after-dinner address for the 50th Anniversary Celebration 
of the Peoria (Illinois) Branch of the American Chemical 
Society. Contents: First fermentations. Hiram Walker Co. 
(1816-1899; for many years they operated the world’s largest 
bourbon whiskey plant in Peoria). Takamine. Northern 
Regional Research Center. Penicillin & Dr. Andrew Moyer. 
Penicillin–others (incl. Dr. Kenneth Raper). USDA’s 
Agricultural Research Service (ARS) culture collection 
(which dates back to 1904). Polysaccharides. Mycotoxins. 
Fermented foods (especially soyfoods such as miso, shoyu, 
and tempeh). Fermentation in Peoria today (ADM uses the 
old Hiram Walker distillery to make fuel alcohol from corn). 
Honors and awards. References.
 “Dr. Jokichi Takamine was the father of commercial 
enzymology and one of the pioneers of biotechnology. 
He was born in 1854 in Japan and received his Doctor 
of Pharmacology and Ph.D. in Engineering. He became 
very interested in Western concepts that would be useful 
to the Japanese but he also was interested in Japanese 
contributions to the West in science, industry and culture. In 
1884 he married an American girl whose father helped him 
fi nancially start the Takamine Ferment Company in Peoria 
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in 1890. This company’s business was to produce ‘diastase,’ 
a mixture of glucoamylase and -amylase. This mixture 
of amylases was produced by the koji molds (Aspergillus 
oryzae and A. soyae) and it was here in Peoria that fungal 
amylase was fi rst introduced to the West. In the production of 
alcohol from grain it is necessary to break down the starch to 
sugar, which is then fermented to alcohol. Up to this time the 
starch conversion step of grain was brought about by the use 
of malt produced by the germination of grains.
 “In the Takamine process the malt was replaced by 
fungal -amylase and, therefore, was a process in direct 
competition with malt utilization. Apparently this new 
innovation was greeted with apprehension by the malt 
manufacturers. There was labor agitation and a propaganda 
campaign against Takamine. In 1894 the distillery where he 
worked was burned to the ground. Arson was suspected but 
never proven. The distillery which used fungal amylase was 
rebuilt, but the company dissolved the Takamine corporation 
and Takamine left Peoria in 1894. In 1894 Takamine 
obtained a U.S. patent on his enzyme diastase preparation 
called Taka-diastase.
 "Later Takamine founded the Takamine Laboratories 
in the East [Clifton, New Jersey] and the Sankyo 
Pharmaceutical Company of Tokyo. He also isolated 
crystallized adrenaline at the same time that this was done 
by J. Abel at Johns Hopkins. Takamine obtained patents on 
adrenaline. He is also known for arranging for three thousand 
cherry trees for planting at the Tidal Basin in Washington. 
Recently a book on Dr. Takamine was prepared and printed 
by the Miles Company, which some years ago bought the 
Takamine Laboratories. The book contains his writings 
translated into English along side the original Japanese."
 "The ARS Culture Collection is one of only two large 
culture collections in the USA, and its primary function is 
to fi nd and maintain useful or potentially useful microbial 
and genetic taxonomic material. This collection dates back 
to 1904 when Charles Thom was hired by the USDA to 
investigate the mold cheeses. In making these studies, 
Thom secured several hundred strains of Penicillium 
and Aspergillus which became the nucleus of the ARS 
Culture Collection. At fi rst Thom was at the Connecticut 
Agricultural Experiment Station, but in 1913 he moved to 
Washington, DC, taking his cultures with him. The oldest 
mold culture in the Collection is a strain of Actinomucor 
elegans isolated in 1892. Thom’s collection had no formal 
recognition, and the story is told how Thom worked in 
the Laboratory on weekends to transfer his collection. In 
1940 when the Fermentation Laboratory was established at 
NRRC, the Thom Collection was moved from Washington, 
DC, to Peoria and was formally recognized as one of the 
fermentation groups with Dr. K. Raper in charge. Dr. J. 
Wickerham joined the group to be curator of the Yeast 
Collection, and W.C. Haynes was selected to maintain a 
Bacterial Collection. Since then the number of curators has 

increased from 3 to 6. Some famous private collections were 
added in 1940, including the Harvard Collection which had 
strains isolated before 1900.” Address: 5407 Isabell, Peoria, 
Illinois 61614.

1807. Hesseltine, C.W. 1991. Zygomycetes in food 
fermentations. Mycologist (The) p. 162-69. [17 ref]
• Summary: Contents: Introduction. Tempeh. Ragi and 
similar starters (Chinese yeast, bubod, murcha). Amylo 
process. Miscellaneous food uses employing Zygomycetes. 
Uncertain uses of Zygomycetes in food fermentation.
 “Chinese cheese sufu–This important Chinese food 
is made by the fermentation of tofu with Actinomucor 
elegans (Eidam) C R Benj & Hesselt, or with Mucor 
species, especially M. dispersus Hagem in home processes. 
Actinomucor elegans was the mould used in all the 
commercial preparations investigated by Wai (1964). 
However, in his paper Wai called it R. chinensis var. 
chungyuen but later Chang & Wai (1967) corrected the 
identifi cation.
 “Actinomucor appears to be a monotypic genus 
intermediate between Rhizopus and Mucor.”
 An illustration (line drawing) shows Actinomucor 
elegans. Spoirangia, columellae and sporangiophore (from 
Zycha and Ziepmann, 1969).
 The amylo process is used in the saccharifi cation 
of cereal fl our mashes in the production of sugar to be 
converted into ethanol (ethyl alcohol). The process involves 
soaking the grain for several hours in water followed by 
cooking to solubilize the starch. The acidifi ed mash is cooled 
to 38-40ºC, then inoculated with a mucoraceous mold such 
as Mucor rouxii, Rhizopus japonicus, R. tonkinensis, R. 
delemar, or R. boulard. Air is blown through the mash for 
24 hours at 38ºC, then the mash is cooled to below 33ºC 
and inoculated with yeast. The molds produce saccharifying 
enzymes as well as some alcohol. According to Schipper 
(1984) Rhizopus japonicus, R. tonkinensis, and R. delemar 
are synonyms of Rhizopus oryzae. Address: Northern 
Regional Research Center, Peoria, Illinois.

1808. Homma, Gaku. 1991. Miso, miso soup, miso-dama, 
and tamari (Continued–Document part II). In: Gaku 
Homma. 1991. The Folk Art of Japanese Country Cooking: 
A Traditional Diet for Today’s World. Translated by Emily 
Busch. Berkeley, California: North Atlantic Books. xii + 270 
p.
• Summary: Continued (p. 72): Kojikabi is the koji mold 
[Aspergiluus oryzae]. Koji (made from either steamed rice 
or barley) and its mold serve as a source of enzymes, which 
break down [hydrolyze] starches into sugars and proteins 
into amino acids, in the process of making both miso and 
shoyu. Koji is also used to make sake, and in farmhouses 
it was used to make nigorizake (unrefi ned sake, also called 
doburoku or ohho) in parts of the northeast prefectures. 
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Nigorizake has been made from genmai (brown rice) since 
the Edo period (1600-1868). (p. 72).
 Japan’s traditional “seasonings are still undergoing 
change to suit current tastes [and lifestyles]: witness ‘lite’ soy 
sauce and reduced-salt miso!” (p. 74).
 A photo shows miso dama [which could be called 
miso koji] and konnyaku dama hanging from the eaves of a 
traditional farmhouse (p. 83, 85).
 There are many ways to preserve fi sh; one way is to 
marinate them with miso or tamari (which also add a subtle 
fl avor) and then to dry them. Fish and shellfi sh (gyokai-rui) 
which have been dried are called himono (p. 90).
 Homma has childhood memories of morning kitchen 
sounds. Rice being washed, snapping of kindling to start a 
fi re under the kama (rice pot), “the sounds of chopping, as 
the tofu and scallions were cut for the miso soup” (p. 104).
 A whole fi sh can be used by a single person with no 
waste. “One section can be eaten fresh that day. The second 
can be marinated in shoyu or miso for six to seven hours and 
frozen; this way it is ready to bake and eat at any time” (p. 
112).
 Breakfast–Setting the table. The simplest breakfast 
includes ichihan, ichiju, and issai, which means one bowl 
of rice, one bowl of soup, and one side dish. This simple 
breakfast is served during religious training, eaten for four 
or fi ve days consecutively before a fast, or eaten to change 
one’s diet or to lose weight.” “The ichiju is either a kombu- 
or shiitake-based miso soup or a clear soup. The misoshiru 
contains a god balance of tofu and vegetables.” The many 
issai include tsukemono (a variety of vegetables pickled with 
miso, salt, shoyu, or nuka {rice bran}), and yakimono (fi sh 
grilled either plain or marinated in shoyu, miso, sakekasu 
{rice wine lees} or nuka) (p. 122).

Okayu is rice porridge. “If you take plain okayu and mix 
in vegetables, fi sh, and miso or shoyu, you have zosui (p. 
125).
 “Morning side dishes: Tsukemono–pickles. Originally 
tsukemono were vegetables pickled in miso. Miso was called 
‘ko’ in earlier times. Ko no mono [literally “fragrant things”; 
ko is the Japanese character for “fragrance”] is the old name 
for pickles.” Today miso pickles are still made in Japan, but 
salted pickles are more popular (p. 126).
 Recipe for miso zuke–Pickles made with miso (p. 132).

Yakimono–Grilled and broiled dishes (for breakfast): 
One way to prepare fi sh for breakfast is to marinate them for 
1-3 days in miso, shoyu, or sakekasu (saké lees). A recipe for 
Kasu zuke yaki–Fish marinated in rice wine lees is given (p. 
144, 146).
 Recipes for Nasu no miso ni–Japanese eggplant sauteed 
with miso, Tekkamiso–Soybeans and burdock sauteed with 
miso (p. 151).
 Misoshiru–Miso soup: Misoshiru is an integral part of 
the traditional Japanese breakfast. Japanese farmers started 
their workday very early. Traditionally they began their 

day with a large pot (nabe) of grains, cereals, vegetables. 
and miso mixed together to make a porridge like zosui. In 
the last 50 to 60 years the misoshiru and rice have been 
served separately in the traditional Japanese breakfast. There 
follows a detailed, very interesting 7-page discussion of the 
art of making and consuming miso soup. Homma has found 
nothing that evokes as much gratitude and delight from 
Japanese traveling in the USA as to be served real miso soup. 
“For myself, if I think of my mother’s misoshiru I become 
the most homesick!” “The most important point to consider 
when making misoshiru is timing.” The best time to add the 
miso (which has been mixed with a small amount of dashi 
to dissolve it) to the soup is just as everyone is sitting down 
to the table to eat. “As soon as it starts to boil, remove it 
from the heat and serve.” Three recipes are given for making 
misoshiru dashijiru: (1) With kombu and shiitake. (2) With 
kombu and katsuobushi. (3) With niboshi or yakiboshi 
(dried sardines or anchovies). Thirteen miso soup recipes 
are given: (1) Tofu and wakame. (2) Wakame and potato 
(jagaimo). (3) Wakame and shiitake. (4) Sliced tofu and 
negi leeks. (5) Bits of tofu (kuzushi tofu) with spinach. (6) 
Cabbage with agé (deep-fried tofu puff), (7) Soybean sprouts 
(daizu no moyashi) with agé. (8) Snow peas with agé. (9) 
Daikon (Japanese white radish) and carrots. (10) Onion and 
potato. (11) Kabocha (Japanese pumpkin). (12) Sweet potato 
(satsuma imo). (13). Asari or hamaguri (short-neck clam or 
regular clam). Diagrams (p. 158) show 3 ways (from 3 dishes 
to 6) of setting the breakfast tray (ozen).
 Aemono recipes: Shiraae–Vegetables and tofu fl avored 
with miso. Kaiso no ume shiraae–Sea vegetables and 
tofu fl avored with miso and pickled plum. Burokkori no 
shiraae–Broccoli and tofu fl avored with miso and pickled 
plum. Nanohana no ume shiraae–Rapeseed leaves and tofu 
fl avored with miso and pickled plum. Sayaingen no goma 
misoae–Green beans fl avored with miso and sesame seeds 
(p. 178-80).

Nabemono (one pot) recipes: Tsumire nabe–Fish ball 
and vegetable casserole fl avored with soy sauce [and miso]. 
Nabemono with miso fl avor base: Butaniku or toriniku nabe–
Pork or chicken and vegetable casserole fl avored with miso. 
Gyuniku nabe–Beef and vegetable casserole fl avored with 
miso. Kaisen nabe–Seafood casserole fl avored with miso 
(p. 226-28). Address: Former owner and head chef, Domo 
restaurant, Denver, Colorado. Founder and chief instructor 
Nippon Kan Aikido ad Cultural Center, Denver, Colorado.

1809. Imagine Foods. 1991. Rice Dream: Non-dairy 
beverage–Natural recipes. Palo Alto, California: Imagine 
Foods. 16 p. 22 cm.
• Summary: A vegan cookbook that uses Rice Dream 
(rice milk) in every recipe. Contents: Breakfast ideas. 
Savory soups. Sauces and gravies. Salad dressings. Hearty 
vegetarian entrees. Dreamy desserts. Dream drinks. Other 
fi ne products from Imagine Foods (Rice Dream non-dairy 
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frozen dessert, and Ken & Robert’s Veggie Pockets). 
Address: 350 Cambridge Ave., Suite 350, Palo Alto, 
California 94306. Phone: 415-327-1444.

1810. Matsuo, Masako. 1991. [Effect of “okara tempeh” on 
fat digestion and cholic acid metabolism in vitro]. Nippon 
Eiyo Shokuryo Gakkai shi (J. of the Japanese Society of 
Nutrition and Food Science) 44(5):399-402. [22 ref. Jap; 
eng]
• Summary: “In order to utilize Okara Tempe (OT, a 
fermented product of okara) as a foodstuff, its activities were 
studied in vitro from the standpoint of fat digestion and bile 
acid metabolism. OT is ability to bind lipase, oleic acid and 
cholic acid was lower than that of wheat bran, suggesting 
that OT has less inhibitory effect on fat digestion than wheat 
bran after ingested. The neutral detergent fi ber of OT (OT-
NDF) has a stronger binding capacity for deoxycholic acid 
(DCA) than cellulose, suggesting that OT-NDF can increase 
DCA excretion. When OT-NDF was fermented by rat cecal 
fl ora, it had no effect on cholic acid metabolism. These 
results indicate that OT is suitable as a foodstuff.” Address: 
Lab. of Chemistry, Faculty of General Education, Gifu 
Women’s Univ., Taromaru, Gifu 501-25, Japan.

1811. Rehm, Sigmund; Espig, Gustav. 1991. The cultivated 
plants of the tropics and subtropics: cultivation, economic 
value, utilization. Translation of Die Kulturpfl anzen der 
Tropen und Subtropen. Weikersheim, West Germany: Verlag 
Josef Margraf. viii + 552 p. Illust. (101 fi gures). Index. 21 
cm.
• Summary: The soybean is discussed in detail on pages 
94-97. It is also mentioned on pages 76-79, 81-82, 102, 112, 
121, 124-25, 157, 167, 308, and 401.
 Pages 76-79: Worldwide production of soya beans is 
almost twice as large as the next largest oilseed, coconuts. 
Fig. 19 shows world production of oilseeds, 1979-1988. 
More than 90% of the oil plants are produced in the tropics 
and subtropics. Fig. 20 shows world production of oils 
from the most important oil crops. Soya oil is by far No. 1 
followed by palm oil, sunfl ower oil and rapeseed oil. “The 
characteristics of an oil are governed by the chain length of 
the fatty acids, the proportion of unsaturated fatty acids, and 
the number and position of double bonds in the chain.
 Page 81: Soya oil is part of the linolenic group, one of 
seven major plant oil groups. Vegetable oils are produced 
from seeds. By-products of refi ning soya oil are phosphatides 
[lecithin], phytosterols, tocopherols and protein; it contains 
30-40% protein and about 18% oil.
 Page 82: The largest producers of palm oil (from the 
African oil palm) in 1988 are Malaysia (5.0 million metric 
tons), Indonesia (1.37 million), Nigeria (0.75 million) and 
Cote d’Ivoire (0.235 million). Palm kernel oil is a separate 
product; the largest producer by far is Malaysia 0.53 million 
tons exported.

 Page 94-97: The section on soya bean has these 
contents: Introduction. Morphology. Ecophysiology (“The 
part of the subtropics which are always humid provide the 
best climate for the soyabean, The optimal temperature 
is 24-25ºC.” Since soya has a pronounced sensitivity to 
photoperiod, most varieties only bloom when the day-
length is less than 14 hours. “Very short days (12 hours or 
less) lead to premature fl owering, so that the plants remain 
small and have reduced yields”). Cultivation. Diseases and 
pests. Harvesting and processing (“More than any other 
oilseed, soya is a plant with a dual purpose:” oil and protein. 
“The unripe seeds are eaten in East Asia and the USA as 
a vegetable [edamamé or green vegetable soybeans], like 
peas and beans. The ripe seeds are diffi cult to digest, and 
in the raw state, they contain toxic compounds (saponins, 
goitrogens, protease inhibitors), and they also have an 
unpleasant taste. It is therefore diffi cult to introduce them as 
a foodstuff in new regions. They must be soaked and cooked 
for a long time before they are edible. In East Asia, a range 
of other preparation techniques are common which produce 
valuable foods such as tempe [tempeh], shoyu (soy sauce) 
and other products obtained by microbial processes, as well 
as soya milk, from milled beans, and tofu (soya bean curd, 
which is soya precipitated using acid and salt) (815, 1074). 
Finally, soya bean sprouts are an important vegetable in East 
Asia. The green plants can be used for grazing, or given to 
animals as green forage. It is well suited to silaging).
 There are also similar sections on groundnuts, sunfl ower, 
sesame, and others.
 Page 121: In the chapter on “Protein Providing Plants,” 
table 20 gives “Production of crude protein by the most 
important food plants.” Cereal grains supply 69.9% of total 
crude protein, soya beans 13.5%, other oilseeds 7.7%, pulses 
5.0% and root crops 3.9%.
 Page 124: Table 22 gives “Rhizobia groups of important 
legumes.” The 5 main groups are:
 Bradyrhizobium japonicum: nodulating Glycine (soya) 
and Macroptilium.
 Bradyrhizobium sp. nodulating many different legume 
genera.
 Rhizobium leguminosarum: nodulating 7 well-known 
legume genera.
 Rhizobium loti: nodulating 10 well-known legume 
genera.
 Rhizobium meliloti: nodulating 3 well-known legume 
genera.
 Page 308: “Steroid hormones: The most valuable of 
the chemical compounds of plant origin which are available 
from the pharmaceutical industry are the steroid hormones, 
with an annual production of much more than 1000 tonnes of 
pure substance. This development was initiated in the 1940s, 
after the discovery that cortisone could be obtained from 
diosgenin from Dioscorea species, Dioscoreaceae, through 
the action of fungi and by chemical transformations. Then, 
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chemists and microbiologists discovered methods, whereby 
sex hormones could be created from the same raw materials 
which have formed the basis of hormonal contraception (307, 
794). A small part of the steroid hormones are synthesized 
from cholic acid or cholesterol, or by total chemical 
synthesis, but over 90% originate from plant steroid saponins 
and steroid alkaloids. At present, the most important sources 
are diosgenin from Dioscorea species, mainly from Mexico 
and Central America (“barbasco”, D. macrostachya Benth., 
D. fl oribunda Martens et Gal., D. spiculifl ora Hemsl.), 
and Asia (D. deltoidea Wall., D. prazeri Prain et Burk.), 
stigmasterol from soya (USA),...”
 Page 401: Soya is widely used for fodder (hay, straw, 
residues, etc.) and for human food. Address: IAT, Inst. of 
Agronomy in the Tropics, Univ. of Goettigen, Lower Saxony, 
Germany.

1812. Yokotsuka, Tamotsu. 1991. Nonproteinaceous 
fermented foods and beverages produced with koji molds. 
In: Dilip K. Arora; K.G. Mukerji; E.H. Marth, eds. 1991. 
Handbook of Applied Mycology. Vol. 3: Foods and Feeds. 
New York, NY: Marcel Dekker, Inc. x + 621 p. See p. 293-
328. Chap. 10. [135 ref]
• Summary: Contents: 1. Introduction (Eight types of 
traditional fermented foods and beverages, early history of 
fermented foods, three types of microorganisms used for or 
found in food fermentations, distribution of fermented foods 
worldwide, koji in Japan and China, different meanings of 
the term “koji molds”). 2. Nonproteinaceous, nonalcoholic 
lactic-acid fermented foods. 3. Alcoholic fermented 
beverages: A. Made from sugar-containing raw materials. B. 
Saccharifi cation processes in alcoholic beverage manufacture 
(malt and koji). C. Mixed culture dough inocula for food 
and beverage fermentation in Southeast Asia. D. Alcoholic 
beverages in China and Taiwan (chu / qu is Chinese koji). 
E. Yakju and Takju in Korea. F. Rhizopus vs. Aspergillus as 
enzyme producers in alcoholic beverage fermentations... H. 
Mirin, amasake [amazake], and lao-chao. 4. Vinegar.
 Figures show: (1) The course of tropical storms (shown 
on a map of the world). (2) Classifi cation of microbes 
(fi lamentous fungi, yeasts, bacteria) used to make fermented 
foods or beverages (based on sexual characteristics). 
Phycomycetes (septate mycelia, sexual spore formation) 
-> Mucor and Rhizopus (asexual spores are formed on top 
of sporangiophore which is covered with sporangium). 
Mycomycetes (nonseptate mycelia, asexual and sexual spore 
formation) -> Ascomycetes (sporeforming in special sacs or 
saci) -> Monascus, Saccharomyces and Zygosaccharomyces 
(spore is formed by budding or conjugation of two cells), 
Penicillium (no foot cells, no vescicle; penicillium means 
a brush), Aspergillus (asexual conidiophore are formed by 
splitting from sterigmata attached to top of conidiophore 
(vesicle)). Fungi imperfecti (spore nonforming) -> 
Torulopsis. Schizomycetes -> Eubactriales (bacteria) 

-> Acetobacter, Micrococcus, Pediococcus, Bacterium, 
Clostridium. (3) Famous Chinese wine-producing areas: 
They make Shandong yellow wine, Shaoxing (W.-G. 
shaohsing) wine, Fujian yellow wine. Note: Kaoliang 
liquor is a typical distilled wine in China. (4) Flow chart 
of process for making Shaoxing jiu (from glutinous rice). 
Address: Research Div., Kikkoman Corp., Noda City, Chiba 
prefecture, Japan.

1813. Yokotsuka, Tamotsu. 1991. Proteinaceous fermented 
foods and condiments prepared with koji molds. In: Dilip K. 
Arora, K.G. Mukerji, and E.H. Marth, eds. 1991. Handbook 
of Applied Mycology. Vol. 3: Foods and Feeds. New York, 
NY: Marcel Dekker, Inc. x + 621 p. See p. 329-73. Chap. 11. 
[118 ref]
• Summary: Contains a great deal of very interesting 
information. Contents: 1. Introduction. 2. Fermented soybean 
foods in East and Southeast Asia: A. Douchi (China), Hama-
natto (Japan), and in-yu (Taiwan). B. Shuidouchi (Shandong 
province, China), thua-nao (Thailand), kinema (Nepal), and 
natto (itohiki natto) (Japan). C. Tempe [Tempeh] and Oncom 
[Onchom] (Indonesia) (Making soybean tempe, volatile 
fl avor of tempe, chemical composition and nutritional value 
of tempe, tempe bongkrek). D. Fermented tou-fu (soybean 
curd) products: Sufu (China and Taiwan), Tofuyo (Okinawa, 
Japan).
 3. Fermented salty condiments in a slurry or paste made 
from soybeans and cereals: A. Doujiang (touchiang) (China) 
and Tauco [taucho] (Southeast Asia). B. Doubanjiang 
(Toupanchiang). C. Tianmianjiang (Tienmienchiang). D. 
Gochujiang and Doenjang (Korea). E. Hishio (Japan). F. 
Miso (Japan) (Production and consumption of miso, making 
rice miso and barley miso).
 4. Fermented salty liquid condiments made from 
soybeans and cereals: A. Japanese shoyu (Manufacture of 
koikuchi and usukuchi shoyu, manufacture of tamari shoyu). 
B. Soy sauce produced in east and southeast Asian countries 
other than Japan (Korea, Taiwan, Hong Kong, Singapore, 
Malaysia, Indonesia, Thailand, People’s Republic of China 
{the process, acid hydrolysis, was illegal until recently}, 
chijhi or whole soybean soy sauce still made in the basins 
of the Zhujiang {Pearl} River and the Huanghe {Yellow} 
River).
 5. Biochemistry involved in shoyu and miso 
manufacture: A. Selection of raw materials. B. Contribution 
of improved cooking methods of raw materials to increase 
the enzymatic protein digestibility. C. Selection and 
improvement of koji molds. D. Improvement in koji 
making. E. Microbial and chemical control of salty mash 
fermentation. F. Flavor evaluation of koikuchi shoyu. G. 
Stability of color of pasteurized shoyu. H. Nutritional 
concern about shoyu and miso (salt content). Safety of koji 
molds and shoyu (afl atoxins).
 6. Conclusion.
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 Tables show: (1) Chemical composition of kinema, thua-
nao, and douchi. (2) Changes in nitrogenous compounds 
during natto fermentation. (3) Changes of nitrogen 
compounds in sufu making. (4) Constituents of some types 
of miso. (5) Chemical composition of various kinds of 
genuine fermented shoyu in Japan. (6) Effect of cooking 
conditions of thoroughly moistened defatted soybean grits 
on the enzymatic digestibility of protein. (7) Differences 
between A. oryzae and A. sojae used for shoyu fermentation. 
(8) Proteinases produced by Aspergillus sojae. (9) Enzyme 
composition of koji as infl uenced by the difference of 
material. (10) Various metabolic patterns by lactobacilli in 
shoyu mash. (11) Digestiblilities of protein in shoyu, miso, 
natto, and tempe fermentations. (12) Results of quantitative 
analysis of fl avor constituents in koikuchi shoyu.
 Figures show: (1) Flow sheet of tempe making. (2) 
Flow diagram of sufu making from 1 kg soybeans (with all 
quantities of ingredients, temperatures, and times). (3) Flow 
diagram of rice-miso fermentation from 1,000 kg soybeans 
and 600 kg milled rice. (4) Flow diagram of koikuchi 
shoyu fermentation from 330 kg defatted soybean meal 
(or 400 kg whole soybeans) and 340 kg wheat kernels. (5) 
Flow diagram of tamari-shoyu fermentation from 800 kg 
defatted soybeans, 346 kg wheat, 20 kg roasted barley fl our, 
and 439 kg NaCl. (6) Microfl ora changes in shoyu mash 
fermentation. (7) Classifi cation of Aspergilli. (8) Fermented 
foods and condiments made from soybeans mixed with or 
without cereal grains or fl our.
 Hama-natto in Japan (p. 332): The Taiho Laws, which 
took effect in 701, mention an offi ce in Japan’s imperial 
court that dealt with several fermented soyfoods including 
“douchi [2 Chinese characters given] or kuki (1 Cc): in 
Japanese, miso and jiang (1 Cc) or hishio (1 Cc)...” “The 
method of preparing salted and unsalted douchi [fermented 
black soybeans] is described in the book Yoshufushi (1686) 
and elsewhere. According to the oldest record about 
douchi in Korea, in 683, the product apparently was not an 
important food commodity in that country.
 Salted douchi [fermented black soybeans, which 
originated in China] appeared in Central Japan with names 
such as “Hama-natto, Daitokuji-natto, and others, and in 
Taiwan as In-si.”
 Concerning shuidouchi (Chinese salted natto with 
minced ginger. p. 332-35): This unusual product can be 
considered an intermediate form between douchi (salted 
fermented soybeans / fermented black soybeans) and the 
itohiki-natto family of foods; unlike douchi it is fermented 
with a Bacillus bacterium rather than with an Aspergillus 
mold, but unlike natto it is a salted product and has ginger 
added. To make shuidouchi: Boiled soybeans are naturally 
inoculated with Bacillus subtilis and incubated at high 
humidity and at 30-40ºC. This preference for a high 
temperature may be why the Chi-min yao-shu (6th century 
China) recommended that, when making douchi [fermented 

black soybeans], the temperature during incubation be kept 
rather low. In Shandong, China, shuidouchi are made as 
follows: Clean, soak, and boil soybeans until soft. Place in 
a cloth bag and cover with straw, which is the best natural 
source of B. subtilis. After incubation for 1-2 days at 25-30ºC 
the soybeans will be covered with viscous substances. Mix 
the sticky soybeans with minced ginger and salt, then pack 
tightly into jars, and age for one week. They are now ready 
to consume (See references 5 and 6). Address: Research Div., 
Kikkoman Corp., Noda City, Chiba prefecture, Japan.

1814. Mohamed, Ali I.; Rangappa, M. 1992. Screening 
soybean (grain and vegetable) genotypes for nutrients and 
anti-nutritional factors. Plant Foods for Human Nutrition 
42(1):87-96. Jan. [42 ref]
• Summary: Fifty six genotypes of grain-type soybean 
and 17 genotypes of vegetable-type soybean collections 
were analyzed for protein and oil content, trypsin inhibitor, 
and lipoxygenase activities. Tables 1-3 shows the content 
of protein and oil, and trypsin inhibitor and lipoxygenase 
activity for grain-type soybeans from maturity groups VI, 
VII, and VIII, respectively. The mean protein level for the 
three groups is 42.32%, 41.56%, and 42.56% respectively, 
while the mean oil level is 19.95%, 19.94%, and 17.43% 
respectively. Table 4 shows the same variable for 17 
vegetable-type soybeans. The mean protein and oil levels 
are 42.99% and 19.26%, respectively. The protein content 
for the vegetable types ranged from 36.9% to 47.9%, and 
the oil content ranged from 15.2% to 23.4%. “No signifi cant 
difference was found between vegetable-type and grain-type 
soybeans in protein, oil, trypsin inhibitor, and lipoxygenase 
activity.”
 “In soybean with high oil content, the lipoxygenase 
activity is highly desired because of the effect of this enzyme 
on the stability of oil and off-fl avor associated with soymeal. 
In vegetable-type soybeans, which are generally eaten as 
green immature seed, the presence of lipoxygenase does not 
affect the nutritional quality and/or the fl avor.
 “In conclusion, the wide variations in protein, oil, 
trypsin inhibitor, and lipoxygenase activity indicate that it is 
possible to breed for low anti-nutritional factors, and high 
protein and oil content, in both vegetable and grain-type 
soybeans.” Address: Cooperative State Research Service 
(CSRS), Virginia State Univ., P.O. Box 285, Petersburg, VA 
23803.

1815. Product Name:  Grainaissance Amazake Pudding 
[Lemon, or Cocoa]. The Cocoa was renamed Chocolate in 
Nov. 1993.
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 415-547-7256.
Date of Introduction:  1992 February.
Wt/Vol., Packaging, Price:  6 oz plastic tub.
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How Stored:  Refrigerated.
New Product–Documentation:  Talk with Tony Plotkin, 
owner of Grainaissance. 1993. Oct. 17. The lemon pudding 
was launched in about Feb. 1992 and the cocoa in about 
May or June 1992. He misunderstood the laws about 
labeling chocolate, believing that a product could not be 
labeled “chocolate” unless it contained milk. But an attorney 
corrected him. They will be renaming the product fl avor to 
“chocolate” in about 2 weeks.
 New Label for Chocolate sent by Tony Plotkin of 
Grainaissance. 1993. Nov. 2. Blue and red on white. The 
subtitle reads: “Naturally Sweet, Low Fat, Non-Dairy.” The 
ingredients are now: Filtered water, organic brown rice*, 
almonds, rice koji, tapioca starch-modifi ed, unsweetened 
cocoa, natural fl avors, xanthan gum.

1816. Natural Foods Merchandiser. 1992. Soyfoods’ major 
role in cancer prevention subject of major study: Marketers 
expect positive results to boost sales dramatically. Feb. p. 20. 
[1 ref]
• Summary: “Top researchers believe soyfoods such as tofu 
and tempeh might help prevent cancer and have begun a 
three-year, $3 million study to confi rm their hypothesis.
 “The study was funded in October by the National 
Cancer Institute (NCI) in Bethesda, Maryland, after a panel 
of 13 scientifi c experts concluded more research is needed on 
cancer-fi ghting compounds found in soybeans. It is the fi rst 
time soyfoods have received such attention–and funding–
from the institute.
 Researchers at NCI are most excited about the possible 
link between soyfoods consumption and low rates of breast 
cancer and colon cancer in [east] Asian countries. Mark 
Messina, Ph.D. is program director for NCI’s Diet and 
Cancer Branch; he helps decide how to spend the institute’s 
research dollars.
 “Although it’s too early to say that soyfoods prevent 
cancer, several compounds with anticarcinogenic activity are 
found in relatively high concentrations in soybeans, Messina 
says. Called phytochemicals, they are distinguished from 
nutrients–some are actually considered anti-nutrients because 
they make it harder for the body to absorb what it needs. The 
compounds include isofl avones, protease inhibitors, phytic 
acid, saponins, phytosterols and phenolic acids.”
 Includes an interview with Mark Messina, PhD, program 
director for NCI’s Diet and Cancer Branch, about benefi cial 
phytochemicals (non-nutritive dietary components) in 
soybeans and soyfoods.

1817. Ha, Ewan Y.W.; Morr, C.V.; Seo, A. 1992. Isofl avone 
aglycones and volatile organic compounds in soybeans: 
effects of soaking treatment. J. of Food Science 57(2):414-
17, 436. March. [35 ref]
• Summary: “The effect of three different soaking treatments 
(6 hr in 50ºC water; 6 hr in 50ºC 0.25% NaHCO, solution; or 

30 min in boiling 0.25% NaHCO, solution) was studied on 
the production of the major isofl avone aglucones, daidzein 
and genistein, and headspace volatile organic compounds 
including aldehydes, alcohols and furans in soybeans. 
Both 50º treatments resulted in production of substantial 
amounts of isofl avone aglucones and headspace volatile 
organic compounds. The boiling NaHCO treatment inhibited 
production of isofl avone aglucones and lowered total 
headspace volatile organic compounds.”
 “Phenolic compounds have been implicated as major 
contributors to off-fl avor and color defects in soy food 
products (Arai et al., 1966” etc)
 Note: Soy is mentioned 83 times in this document in 
the forms “soybeans,” “soy food products,” “defatted soy 
fl akes,” “soy and peanut protein products,” “soymilk,” 
“whole soybeans,” “soy off-fl avor compounds,” “soybean 
enzymes,” “soybean lipoxygenase,” “defatted soybean 
powder,” “defatted soy fl akes,” and “soybean milk.” 
Address: 1-2. The Ohio State Univ., 140 Howlett Hall, 2001 
Fyffe Court, Columbus, OH 43210-1097.

1818. Product Name:  Rice Dream (Rice Milk in a Tetra 
Brik Carton) [Original Lite].
Manufacturer’s Name:  Imagine Foods, Inc. (Marketer-
Distributor). Rice milk made by California Natural Products, 
Manteca, Calif.
Manufacturer’s Address:  299 California Ave. #305, Palo 
Alto, CA 94306.  Phone: 415-327-1444.
Date of Introduction:  1992 March.
Ingredients:  Filtered water, certifi ed organic brown rice 
(partially milled)*, expeller pressed high oleic saffl ower oil, 
sea salt. * = Organically grown and processed in accordance 
with Section 26569.11 of the California Health and Safety 
Code.
Wt/Vol., Packaging, Price:  23 fl  oz (946 ml) Tetra Brik 
Aseptic carton. Retails for $1.59 (11/93 at Trader Joe’s, 
Concord, California).
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Talk with Robert 
Nissenbaum. 1993. Oct. 19. Trader Joe’s is now selling this 
product for $1.49 a quart. As the volume of this product 
sold has grown the cost to produce each unit has dropped. 
Imagine Foods has kept its price constant but offered bigger 
and bigger discounts to large-volume buyers.
 Product with Label purchased at Trader Joe’s in 
Concord, California. 1993. Nov. 4. 3.75 by 6.5 by 2.5 
inches (1 quart Tetra Brik carton). White and black on sky 
blue and pink. The lovely package graphics show a blue 
sky with white clouds here and there, deep blue at the top 
becoming pink at the bottom. Front panel: “1% fat non dairy 
beverage. Made from organic brown rice.” Back panel: “No 
cholesterol. 99% fat free. Low in sodium. Rich in complex 
carbohydrates. Lactose free. Made from certifi ed organic 
California brown rice. Delicious! Rice Dream is a light, 
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refreshing alternative to soy drinks. Our patented recipe 
transforms nutritious brown rice into a satisfying beverage. 
Rich in complex carbohydrates and natural sugars, Rice 
Dream provides a balanced energy source for your active 
life.” It retails for $1.59. Excellent fl avor and color. Feb. 
1994. Still retails for $1.59/quart at Trader Joe’s.
 Talk with Robert Nissenbaum of Imagine Foods. 1994. 
Nov. 23. This product was introduced in March, 1992. It was 
probably packed by Real Fresh.

1819. Pfeiffer, T.W.; Hildebrand, D.F.; TeKrony, D.M. 1992. 
Agronomic performance of soybean lipoxygenase isolines. 
Crop Science 32(2):357-62. March/April. [31 ref]
• Summary: “This study compared a set of 10 Lx1, Lx1, 
-lx, lx isolines for agronomic performance, and determined 
in ‘Century’ isolines the effect of lipoxygenase removal on 
pod and stem blight (Phomopsis longicolla Hobbs) fungal 
infection of seeds. Substituting the null allele lx1 for the 
competent allele Lx had no deleterious effects on soybean 
yield in four environments. Lodging, height, seed weight, 
and seed oil and protein concentrations were unaffected. 
Maturity differed signifi cantly, but only by 1 day. In 1988, 
only Century isoline L2-3, lacking lipoxygenase 2, had a 
higher level of P. longicolla seed infection than Century, and 
in 1989 only isoline L2L3-2-4, lacking lipoxygenases 2 and 
3, had a signifi cantly higher level. Production of soybean 
genotypes with reduced embryo lipoxygenase levels should 
not be more severely affected by pod and stem blight disease 
than genotypes containing all embryo lipoxygenases.” 
Address: Dep. of Agronomy, Univ. of Kentucky, Lexington, 
KY 40546-0091.

1820. Product Name:  Amazake Light: Naturally Sweet 
Rice Drink [Almond].
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 510-547-7256.
Date of Introduction:  1992 April.
Ingredients:  Filtered water, California brown rice (whole 
grain), almonds, rice koji*, vanilla, natural fl avors, xanthan 
gum.
Wt/Vol., Packaging, Price:  8 oz (236 ml) Tetra Brik 
Aseptic carton. Retails for $0.79 (10/93).
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per 8 oz.: Calories 165, protein 4 gm, 
carbohydrate 33 gm, fat 3 gm (16% calories from fat), 
cholesterol 0 mg, sodium 25 mg.
New Product–Documentation:  Product with Label 
purchased at Open Sesame in Lafayette, California. 1993. 
Oct. 11. Red, blue, brown, yellow, and green on white. Color 
illustration of amazake sloshing out of a glass, which is 
surrounded by almonds. On a yellow tape measure around 
the top of the glass is written “1% fat. Reduced calorie.” Talk 
with lady from Grainaissance. 1993. Oct. 13. This product 

as introduced at the end of August, 1993. The package bears 
a copyright date of 1992. Soyfoods Center taste test. Very 
nice. A sticker says: “Distributed by Grainaissance, Inc. in 
Emeryville, CA 94608.”
 Talk with Tony Plotkin, owner of Grainaissance. 1993. 
Oct. 17. This product was launched in April 1992 in an 8 oz. 
Tetra Brik Aseptic pack. It was the company’s fi rst “light” 
product. As they gathered information on how to market the 
product, and after the new NLEA labeling law was fi nalized, 
they reformulated the product (including the new use of 
organic brown rice) and launched it in August 1993 with 
a new package, upgraded to comply with the new NLEA 
labeling law, which takes effect in May 1994.

1821. Product Name:  Sesame Amazake.
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 415-547-7256 (1/88).
Date of Introduction:  1992 April.
Wt/Vol., Packaging, Price:  Plastic bottle.
How Stored:  Refrigerated.
New Product–Documentation:  Talk with Tony Plotkin, 
owner of Grainaissance. 1993. Oct. 17. This product was 
launched in about April 1992. It is packaged in 8 oz, 16 oz, 
and 32 oz plastic bottles.

1822. Imagine Foods, Inc. 1992. Three out of four would 
rather be dreaming (Ad). Natural Health. March/April. p. 17. 
Also ran in the May/June issue, p. 49.
• Summary:  This creative full-page color ad for Rice Dream 
rice beverage shows, across the top third of the page, the 
backs of three people’s heads. Above each head is a “thought 
bubble” (like those found in comic strips). The three people 
on the left are regular-looking people and in each of their 
thought bubbles is white clouds against a blue sky. The 
person on the right, named Flash, has yellow and purple hair, 
an unusual haircut, and some jewelry (including a peace 
symbol) dangling from his left ear. His thought bubble is 
gray and shaped like a jagged question mark.
 Below the ad slogan to the left is a glass and a carton 
of Rice Dream (non-dairy rice beverage) next to a bowl 
containing cereal, sliced strawberries, and Rice Dream. To 
the right are 4 cartons of different types of Rice Dream.
 The text states: “In a blind taste test, 300 natural food 
store shoppers were asked to compare Organic Original 
Lite Rice Dream with the two best selling soy beverages* 
(Footnote: * Based on a poll of leading natural food 
distributors...). The exciting results were 227 out of 300 
chose Rice Dream as the best tasting non-dairy beverage.
 “Many, like Harold (left), will also be pleased Rice 
Dream rice dream is 99% fat free with no cholesterol. 
Janet will like the fact that it’s organic and a rich source of 
carbohydrates. Liz? Well’ she’s allergic to the others. But 
they all agree on one thing–good taste. Except Flash, but his 
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friends say he’s always been full of beans.
 “Rice Dream is available in four scrumptious fl avors, 
and economical quart sizes. It is delicious served hot or 
cold, great on cereal, delightful in tea or coffee, and a 
creative addition to puddings, pancakes or muffi ns. The 
light refreshing taste comes from our patented recipe which 
transforms nutritious brown rice into a delicious beverage. 
Try your own taste test and fi nd out why more and more 
health conscious people have their heads in the clouds.” 
Address: 299 California Ave. #305, Palo Alto, California 
94306. Phone: 415-327-1444.

1823. Johnson, Lawrence A.; Meyers, D.J.; Burden, 
D.J. 1992. Soy protein’s history, prospects in food, feed. 
INFORM (AOCS) 3(4):429-30, 432, 434, 437, 438, 440, 442-
44. April. [54 ref]
• Summary: “This is the second part of a review that 
chronicles the individuals and the historical and economic 
factors noteworthy in the development of soy protein as 
food and feed ingredients.” Contents: Introduction. Early 
Western food uses (whole and defatted soy fl our, enzyme-
modifi ed isolated soy proteins as whipping agents, whipped 
toppings, cereal-soy blends). Soy fl our and grits. Protein 
concentrates and isolates (Griffi th Laboratories, Central Soya 
Co., Mead Johnson and Co., Central Soya). Dairy analogs 
(Dr. Harry W. Miller, Loma Linda Foods, Mull-Soy and 
Borden, Vitasoy, Edensoy, Worthington Foods and Soyamel, 
Prosobee and Mead Johnson, Rich Products and Chill-Zert, 
Tofutti). Spun fi bers (Robert Boyer and the Ford Motor Co., 
Temptein, Worthington Foods, Bontrae, Bac*O’s, Bac-O-
Bits, Miles Laboratories, Morningstar Farms). Textured soy 
protein and meat analogs (W. Atkinson, ADM and TVP, 
General Mills and frozen Bontrae, the U.S. School Lunch 
Program). Nutritional advances in soy products. Today’s 
world soybean and soy protein production (consolidation 
among manufacturers of modern soy protein ingredients: 
ADM, Cargill, Central Soya Co., Protein Technologies 
International, A.E. Staley Mfg. Co.). Future of soy protein 
products.
 Tables show: (1) Soy meal consumption in the USA by 
type of animal: Poultry 41.1% of total 18.9 million metric 
tons, swine 27.4%, beef cattle 9.0%, dairy cattle 9.0%, other 
livestock 9.5%, human food 3.2%, industrial 0.5%. Thus, 
industrial (nonfood, nonfeed) uses for soybeans presently 
comprise no more than 0.5% of the protein produced from 
soybeans grown in the United States. (3) U.S. companies 
supplying protein in 1948-50 versus 1990 (industrial and 
edible fl ours, concentrates, and isolates). 23 companies then 
vs. 5 in 1990.
 Note: Talk with Ed Milligan of EMI by phone. 1992. 
May 5. This article contains some misleading information. 
It refers to an article by Ken Becker written in 1971. In 
1958-59 USDA developed a laboratory prototype of fl ash 
desolventizing. In 1959 they contacted EMI corporation in 

Des Plaines to commercialize the fl ash desolventizing system 
for production of light-colored, edible soybean fl akes, for soy 
fl our and grits, with a maximum PDI (protein dispersibility 
index). At that time Ed Milligan was just a newly hired 
member EMI, which undertook the project. In 1960 Ed 
designed and installed the world’s fi rst commercial fl ash 
desolventizing system for Honeymead Products Corp. in 
Mankato, Minnesota. Note that this system was used to make 
food, rather than feed. All but 2 systems have been used 
exclusively to make foods. All such systems produce a fl ake 
with a very light color and controlled PDI, whereas a DT 
(desolventizer-toaster) produces a golden colored fl ake. He is 
leaving for India in a few weeks to commission EMI’s 22nd 
such unit. He has designed, installed, and started every one 
of the 22. Address: Center for Crops Utilization Research, 
Iowa State Univ., Ames, Iowa 50111.

1824. Huang, Ching-Jang; Fwu, Ming-Ling. 1992. Protein 
insuffi ciency aggravates the enhanced lipid peroxidation and 
reduced activities of antioxidative enzymes in rats fed diets 
high in polyunsaturated fat. J. of Nutrition 122(5):1182-89. 
May. [33 ref]
• Summary: Soybean oil was fed to Long-Evans male 
weanling rats. Free radical-mediated peroxidation had 
been implicated in a variety of pathological processes. 
Superoxide dismutase (SOD) is an antioxidant enzyme found 
in the body of rats and other animals. The results show that 
insuffi cient consumption of dietary protein aggravates the 
enhanced production of TBARS (thiobrbituric acid-reactive 
substances) and reduces the activities of certain antioxidative 
enzymes in rats fed a diet high in soybean oil. Address: Dep. 
of Agricultural Chemistry, National Taiwan Univ., Taipei, 
Taiwan, Republic of China.

1825. Weegels, Peter J.; Hamer, Rob J. 1992. Improving 
the bread-making quality of gluten. Cereal Foods World 
37(5):379-80, 382-85. May. [16 ref]
• Summary: The heat used to dry wet gluten adversely 
affects the breadmaking quality and dough properties of the 
gluten. The addition of gliadin or a protease that hydrolyzed 
hydrophilic gliadins was able to improve the bread-making 
quality of the gluten samples studied.
 Note: This paper won the International Wheat Gluten 
Association Best Paper Award in 1991. Address: Dep. of 
Biochemistry and Physical Chemistry, TNO Biotechnology 
and Chemistry Inst., P.O. Box 360, 3700 AJ Zeist, The 
Netherlands.

1826. Farmland News (Archbold, Ohio). 1992. If soybeans 
are to become a health food, the beany fl avor’s gotta go! July 
14.
• Summary: Ohio State Univ. food scientist Charles 
Morr and his colleagues are carefully “sniffi ng out” the 
compounds in soybeans (using a gas chromatograph) that 
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give soyfoods a beany fl avor. The off fl avors are formed 
in the soybean as the enzymes react during processing. 
“Different varieties of soybeans can have different enzymes. 
Morr says bad-tasting compounds typically form when the 
bean is crushed, releasing the enzymes. The freed enzymes 
link with fatty acids within the bean and promote their 
reaction with oxygen to cause a bad fl avor.”

1827. Sarrette, M.; Nout, M.J.R.; Gervais, P.; Rombouts, 
F.M. 1992. Effect of water activity on production and 
activity of Rhizopus oligosporus polysaccharidases. Applied 
Microbiology and Biotechnology 37(4):420-25. July. [28 ref]
• Summary: “Summary. During tempeh fermentation, 
Rhizopus oligosporus produced polysaccharidases to 
degrade soya bean cell walls; the maximum activity for all 
polysaccharidases tested occurred 20-30 h after inoculation... 
The production of enzymes as well as their specifi c activities 
were affected by water activity (aw). The optimum aw for 
polygalacturonase and xylanase activity coincided with 
that for mycelial growth, namely 0.99-1.00. In contrast, 
the optimum aw for (endo)cellulase was 0.98, at which 
mycelial growth was signifi cantly reduced.” Address: 1&3. 
Laboratoire de Génie des Procédés, Ens. Bana Cum, F-21000 
Dijon, France; 2&4. Dep. of Food Science, Agricultural 
Univ., Bomenweg 2, NL-6703 HD Wageningen, The 
Netherlands.

1828. Eslinger, L. Sidney. 1992. Scientist experiments on 
fermentation in Peoria: Whiskey era. Observer (Peoria, 
Illinois). Aug. 12. p. B-8.
• Summary:  This article and biography of Jokichi Takamine 
was written for the Peoria Area Tricentennial 1691-1991. A 
black-and-white photo shows the large 3-story house at 2111 
N. Jefferson where Dr. Takamine and his family 
lived in the early 1890s. Next to the house was a 
laboratory, where the doctor experimented with 
fermentation processes.
 “Mrs. Takamine fi t in well with the social 
leaders of Peoria. She joined the Peoria’s 
Women’s Club in 1892. In March 1893, Mrs. 
Takamine served on the education committee of 
this organization and gave a program on ‘Life in 
Japan.’
 “The original record book shows that she 
was a member until 1896 when she submitted her 
resignation.”
 After his liver operation in Chicago, 
Takamine decided to concentrate on the 
pharmaceutical aspect of diastase. His research 
eventually helped relieve stomach disorders 
due to starch consumption together with ptyalin 
defi ciencies in the saliva.

1829. Sambuichi-Rumley, Elize J.; Lai, A.; 

Hirakawa, T.; Kido, Y.; Shizuka, F.; Kishi, K. 1992. Protein 
defi ciency potentiates lipid peroxidation in growing rats 
exposed to hyperoxia. Nutrition Research 12(9):1101-12. 
Sept. [28 ref]
• Summary: Growing male Wistar rats were fed ad libitum 
casein or soy protein isolate (SPI) based diets containing 5 
or 20% protein for 3 weeks. Half of the rats were exposed 
to 95% oxygen (hyperoxia), 12 hours/day, during the last 5 
days. The results indicate that hyperoxia, as well as protein 
defi ciency, potentiates in vivo lipid peroxidation (which 
was measured by thiobarbituric acid reactive substances–
TBARS).
 “In conclusion, it appears that dietary protein may play 
some important roles in the detoxifi cation of free radicals 
by the maintenance of scavenger enzyme synthesis as well 
as antioxidant concentrations.” Address: Dep. of Nutrition, 
School of Medicine, The Univ. of Tokushima, 3-18-15 
Kuramoto-cho, Tokushima, 770-Japan.

1830. De Ruiter, Gerhard A.; Van Bruggen-Van der Lugt, 
A.W.; Nout, M.J.R.; Middelhoven, W.J.; Soentoro, P.S.S.; 
Notermans, S.H.W.; Rombouts, F.M. 1992. Formation of 
antigenic extracellular polysaccharides by selected strains 
of Mucor spp., Rhizopus¼ spp., Rhizomucor¼ spp., Absidia 
corymbifera and Syncephalastrum racemosum. Antonie Van 
Leeuwenhoek 62(3):189-99. Oct. [35 ref]
• Summary: “Abstract: In this study, polyclonal IgG 
antibodies raised against extracellular polysaccharides (EPS) 
of Mucor racemosus were characterised as almost specifi c 
for moulds belonging to the order of Mucorales... In all 
cases, the excreted EPS had similar antigenic properties as 
determined by ELISA. No enzymatic degradation of the 
antigenic parts of the polysaccharides could be observed 
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upon prolonged incubation. Considering that all tested 
strains formed similar amounts of antigenic EPS there 
might be scope for the specifi c detection of biomass of 
Mucoralean moulds using ELISA techniques for example in 
food.” Address: 1-3. Wageningen Agricultural Univ., Dep. 
of Food Science, Bomenweg 2, 6703 HD Wageningen, The 
Netherlands;.

1831. Yasuda, Masaaki; Sakaguchi, M.; Otonari, H.; 
Okuhama, S.; Kinjyo, S.; Hongo, F.; Toyama, S. 1992. 
Okinawa ni okeru tôfuyo no seizo ni kansuru kenkyû. VII. 
Tôfu kanso kotei ni okeru biseibutsu no hatasu yakuwari 
[Studies on the manufacture of tofuyo in Okinawa. VII. The 
role of microorganisms during dehydration of tofu cubes]. 
Nippon Shokuhin Kogyo Gakkaishi (J. of the Japanese 
Society for Food Science and Technology) 39(10):870-77. 
[17 ref. Jap; eng]
• Summary: Tofuyo is a unique type of fermented tofu made 
in Okinawa Prefecture, Japan. It is made from partially 
dehydrated tofu cubes fermented in moromi (mash) of red 
rice koji, salt and awamori (distilled liquor). The quality 
of the fi nished product is always affected by the quality 
of the tofu cubes, which are always dehydrated at room 
temperature. Microorganisms (mainly bacteria) which 
grow on the surface of the cubes are thought to play an 
important role in the process. These bacteria were screened 
to fi nd what species and strains / varieties produced high 
proteinase enzyme activity. Bacillus TYO-67 was found to 
have by far the greatest enzyme activity. After tofu cubes 
were inoculated with this strain, changes in the protein 
and nitrogen composition of the cubes during dehydration 
at room temperature were measured. Cubes which were 
uninoculated were used as a control. The pure protein 
content of the inoculated cubes was lower than that of 
those which were not inoculated; thus, the former were 
considered more digested / hydrolyzed than the latter. The 
values of water soluble nitrogen, 4% trichloracetate soluble 
nitrogen, and 75% ethyl alcohol soluble nitrogen to total 
nitrogen and free amino acids of the cubes all increased 
during dehydration, and the increases in the inoculated cubes 
were greater than in those which were not inoculated. The 
ripening time of the inoculated cubes was shorter than that of 
the cubes which were not inoculated. Therefore, we can say 
that dehydration of tofu cubes at room temperature is a sort 
of “prefermentation” by bacteria in the process of making 
tofuyo.
 Tables show: (1) Proteinase activity of various bacteria 
isolated from the surface of tofu cubes. (2) Changes of free 
amino acids composition of tofu cubes which were either 
inoculated or not inoculated with Bacillus TYO-67.
 Figures (graphs) show: (1) Changes is moisture content 
and pH of tofu cubes during dehydration for 60 hours. The 
moisture decreased and the pH increased. (2) Changes in 
the pure protein content of inoculated and uninoculated tofu 

cubes during dehydration. Both decreased but that of the 
inoculated cubes decreased slightly faster. (3) Changes in 
the content of water soluble nitrogen, 4% trichloro acetic 
acid soluble nitrogen, and ethyl alcohol soluble nitrogen of 
inoculated and noninoculated tofu cubes during dehydration. 
All increased but that of the inoculated cubes increased 
faster. (4) Changes in the hardness of tofuyo during a 
ripening period of 150 days. That made from inoculated tofu 
cubes decreased faster than that made from uninoculated 
cubes. Address: Dep. of Bioscience and Biotechnology, Univ. 
of the Ryukyus, 1, Senbaru, Nishihara-cho, Okinawa 903-01.

1832. Diamond, Florence Barbier. 1992. The life and 
work of Holton W. “Rex” Diamond. Part IV. Work at Rich 
Products Corp., 1955-1966 (Interview). SoyaScan Notes. 
Dec. 3. Conducted by William Shurtleff of Soyfoods Center. 
Followed by confi rmation from 8 pounds of documents sent 
by Mrs. Diamond.
• Summary: Continued: On 15 Nov. 1955 Rex Diamond 
went to work for Robert E. “Bob” Rich, president of Rich 
Products Corp. in Buffalo, New York. He was in charge 
of the laboratory and development and research of Rich 
Products. From that time until at least 1959 he was the 
only chemist employed by the company. Rex and Florence 
lived at 29 Campus Dr. in East Buffalo. On 25 Nov. 1955, 
as part of a business agreement, Rex sold, assigned, and 
transferred all rights, titles, and interests to all of his patents 
(3 issued and 1 applied for) to Bob Rich in return for $5,000. 
American Maize Products Co. was granted a royalty-
free, non-exclusive license under the invention of patent 
application No. 473,044 titled “Salad and Dessert Topping 
and Method of Making Same.”
 In May 1956 Rich Products added a completely new 
formulation of Whip Topping to its line. Named “Rich’s 
Whip Topping–The Diamond Process,” it contained no 
protein and was made by the process developed and patented 
by Rex Diamond. In a letter to his brokers dated 22 Aug. 
1956 Robert E. Rich expressed his enthusiasm for the new 
product: “In all my years in the frozen food game, and you 
know we are the oldest specialty packer in operation today, 
I have never seen a single product with the sales potential 
of our Rich’s Diamond Process Whip Topping. We’re so 
enthusiastic about it that we’ve already begun the second 
story on our plant just to begin to handle the increased 
production we know is forth coming...”
 Florence recalls that Rex had a good relationship with 
Rich Products for the fi rst 7-8 years he worked there and he 
was promoted rapidly. In Jan. 1958 Rex was chosen to be the 
company’s vice president in charge of research. “Bob Rich 
was as kind and nice to Rex and me as he could be, calling 
us one of the family and all.”
 Starting in Dec. 1958, and continuing until at least late 
1964, Rex began extensive participation as an expert witness 
in litigation, defending Rich Products in at least 7 lawsuits 
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involving non-dairy products. He also worked very closely 
and extensively with Rich’s attorneys to develop their legal 
strategy in these lawsuits. Rex worked closely with Ellis 
Arnall, testifi ed frequently, and spent roughly 25% of all 
working days of each year out of town. In Nov. 1959 his 
contract was renewed for 10 years and his bonus payments 
were adjusted to his satisfaction. On 11 Nov. 1962 Ellis 
Arnall wrote him from London: “We could win our case here 
if you were along to be our star witness.” On 28 Jan. 1963 
Arnall again wrote him, this time from Atlanta, Georgia: 
“With each appearance on the witness stand you grow more 
profound, more persuasive and more sincere. I have observed 
many witnesses adducing testimony, but never have I seen 
a witness who can develop such an atmosphere of candor, 
fairness and conscientiousness in the way in which you do. 
Hearty congratulations!”
 In June 1960 Rex presented a paper titled “Continuous 
process data recording in the manufacture of vegetable fat 
whipping emulsions” at the annual meeting of the Institute 
of Food Technologists. On 8 March 1962 he presented a 
paper titled “Observations on Whippable Emulsions for 
Pie Toppings: Their Characteristics and Performance” 
to the American Society of Bakery Engineers. Extensive 
excerpts were published in the society’s 1962 proceedings. 
On 4 Feb. 1963 he presented a paper on vegetable fat 
replacement for dairy products to the Massachusetts Dairy 
Technology Society. He noted that “The manufacture of 
vegetable fat replacements for dairy products has increased 
tremendously in the past few decades.” He also mentioned 
soymilk. In April 1961 Bob Rich installed 3 offi cers in the 
new corporation Coffee Rich Inc.; he was president, Rex 
Diamond was vice president, and Herbert R. Kusche was 
secretary and treasurer.
 Outside of work, in Jan. 1963 Rex and Florence moved 
to 300 Depew Ave. in Buffalo. In 1964 Rex was elected 
president of the City Club of Buffalo. In April 1964 he ran 
successfully for Council of the University Club. His printed 
brochure, which contains a nice portrait. At work, he was 
Vice-President in Charge of Research of the Rich Products 
Corporation, Vice-President of Rich Pressure Dispensers, 
Inc., and Vice-President of Coffee Rich, Inc. “Avocations 
and hobbies: Music, photography, golf, and woodworking. 
Current memberships: The City Club of Buffalo, The Other 
Offi ce Club of Buffalo, The University Club of Buffalo, 
Cherry Hill Country Club; in New York City, the Chemists’ 
Club.”
 Florence states that Rich Products had lost money for 3 
years prior to Rex’s arrival. After Rex joined the company 
and his new product started to be made and sold, Rich 
Products’ sales began to increase and the company became 
profi table. A document (Plaintiff’s Exhibit #28) from the 
trial of Rich Products Corp. vs. Mitchell Foods shows that 
Rich’s sales of Whipped Topping were roughly static at 
$1.5 million/year from 1952 to 1955. Rex Diamond began 

working for Rich Products in Nov. 1955. Thereafter sales 
grew to approximately $2.0 million in 1957, $3.0 million 
in 1959, $5.0 million in 1961, and 6.9 million in 1963. 
Advertising and promotional expenses stayed at about 9% of 
sales during this period, though they reached a peak of about 
11% in 1955, and fell slowly thereafter to a low of about 7% 
in 1963. Florence recalls that sales had reached about $12 
million by 1965.
 Rex Diamond’s income also rose steadily, approximating 
in rate the growth of the company, from $8,500 in 1955 to 
$22,000 in 1960, $29,000 in 1961, an estimated $37,000 in 
1962, and an estimated $45,000 in 1963. In April 1962 he 
was able to write Sol Golden, an attorney in Atlanta: “I am 
receiving, in a sense, too much salary.” He was looking for 
ways to retain more after taxes.
 A separate document, apparently prepared by Rex 
Diamond in about 1957, shows Rich Products’ Institutional 
Whip Topping Sales grew from $67,435 in 1946 to a peak 
of $130,931 in 1952, then fell to $93,288 in 1955. “During 
1956, the institutional Whip Topping Formula was changed 
to the Diamond Process with a resulting increase in sales 
to $207,345. In Nov. 1957 sales for the entire year of 1957 
(based on known fi gures for the fi rst 11 months) were 
projected to be $630,451.
 By Jan. 1964 Rex was at work on a new ice cream 
process and product for Rich Products; it would withstand 
more changes in temperature than ordinary ice cream without 
deterioration. It was an outgrowth of his whip topping 
technology.
 Rex and Bob Rich were on good personal terms. The 
Diamonds often spent summer weekends at Bob and Janet 
Rich’s home in Point Abino, Ontario, Canada–right across 
the Niagara River from Buffalo. Then, starting in about 
1963, various problems and confl icts began. On 14 Dec. 
1965, Rex wrote Allen Smith, an attorney in Dearborn: “My 
employment situation in Buffalo recently has become nearly 
intolerable and incredibly is becoming worse...” By Jan. 
1966 Rex had fi nished compiling documents for a lawsuit 
against Rich Products. On 15 Jan. 1965 his application for 
a patent on improvements in making frozen dessert (ice 
cream) was submitted (serial no. 425,952). Bob Rich fi red 
Rex Diamond, who left Rich Products on 15 April 1966. 
Continued. Address: 1112 Pawnee Trail #2, Georgetown, 
Kentucky 40324. Phone: 502-863-5055.

1833. SoyaScan Notes. 1992. Soymilk and dairy milk 
prices in California, December 1992 (Overview). Dec. 10. 
Compiled by William Shurtleff of Soyfoods Center.
• Summary: At Berkeley Natural Grocery Co., a large 
natural food store at 1336 Gilman St. in Berkeley, California, 
unfl avored (plain or original) soymilk made from organically 
grown soybeans retails for the following prices: Pacifi c 
Soy Beverage liter $1.49 (the equivalent of $1.41/quart), 
Vitasoy liter $1.89 ($1.79/qt), Vitasoy Lite liter $1.99 
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($1.88/qt), Edensoy liter $1.99 ($1.88/quart), Westsoy liter 
(regular or unsweetened) $2.19 ($2.07/qt), Westsoy Lite 
liter $2.29 ($2.17/qt), Westsoy Plus liter $2.29 ($2.17/qt). 
By comparison, Rice Dream Low Fat Non-Dairy Beverage 
(a non-soy rice beverage) retails for $1.99/liter. The average 
price of the quart equivalents of the 6 soy beverages is $1.92 
a quart. This is $0.23 per quart or 13.3% higher than the 
$1.69 in Dec. 1990.
 Cow’s milk (fortifi ed with vitamins A and D) sells for 
the following prices at Safeway supermarkets: (1) Nonfat: 
$0.69/quart or $1.20/half gallon or $2.22/gallon; (2) Extra 
light (1% fat; protein fortifi ed): $0.71/quart or $1.25 per 
half gallon or $2.37 per gallon; (3) Low-fat (2% fat; protein 
fortifi ed): $0.74/quart or $1.27/half gallon; (4) Whole: $0.93/
quart or $1.60/half gallon. The best-seller among these is 
non-fat in half gallons. Thus in Dec. 1992 soymilk in liter 
cartons is, on average, 2.78 times as expensive per unit 
volume as nonfat dairy milk purchased in quarts, 3.2 times as 
expensive as in half gallons, and 3.46 times as expensive as 
in gallons. In Dec. 1990 a quart of soymilk was 2.6 times as 
expensive as a quart of the best-selling cow’s milk. So in the 
last 2 years the price of soymilk has risen relative to that of 
cow’s milk.
 In Oct. 1987, after most soymilk brands were available 
in liter or quart sizes, soymilk was 3.42 times as expensive 
per unit volume as dairy milk purchased in quarts. So there 
has been an 18.8% drop in the price of soymilk relative to 
that of cow’s milk in quarts over the last 5 years.
 Bob Gerner, the owner of Berkeley Natural Grocery Co., 
says that most soymilk prices rose signifi cantly last month. 
The price of Pacifi c Soy Beverage is artifi cially low due to a 
deep discount, and even then it does not sell well. Customers 
who buy a case of any brand of soymilk at his store receive 
a 10% discount, even if that brand is on sale. For Gerner, 
the 4 best-selling products are Vitasoy regular, Vitasoy Lite, 
Edensoy regular, and Westsoy plain. Gerner does not carry 
the new Edensoy Extra because he has too many similar 
products. He sells 75-90 cases per month of soymilk at this 
store. Soymilk is one of his best-selling product categories, 
along with prepared dinners and teas.

1834. Messina, Mark. 1992. Research shows soyfoods may 
help prevent cancer: Recently discovered phytochemicals 
called isofl avones might be the key to cancer prevention. 
Natural Foods Merchandiser. Dec. Soyfoods 2000 special 
supplement insert. p. 12-13.
• Summary: “Estimates are that one-third of all Americans 
alive today will get cancer. By the next century, cancer is 
expected to pass heart disease and become the leading killer 
in this country. As frightening as these facts are, there is a 
positive side to the cancer story. The fact is, it is a largely 
preventable disease. The National Cancer Institute (NCI) 
estimates that if Americans stop drinking and smoking, and 
if we change the way we eat, we can eliminate two-thirds or 

more of all cancer...
 “Health experts urge Americans to drop their fat intake 
from the current average of 37 percent of calories to less than 
30 percent. Many cancer experts advise lowering fat intake 
to 20 percent or less. Americans also need to boost fi ber 
intake from the present 11 or so grams a day to 35 grams.”
 Of the various anticarcinogens in soybeans, isofl avones 
are of particular interest. Soybeans are the only commonly 
consumed food that provide isofl avones in the diet. 
“Isofl avones protect against cancer by mimicking the female 
sex hormone, estrogen. This may come as a surprise since 
estrogen is thought to increase the risk of breast cancer. 
Isofl avones, however, are weak estrogens. In fact, they have 
only about 1/500th the potency of natural estrogen. But 
despite their weakness, they have the ability to block the 
activity of natural estrogen.
 “In order for estrogen to exert its effects, it fi rst must 
attach to certain receptor sites on breast cells. If it can’t 
attach, it won’t have any effect. Since isofl avones look just 
like estrogen, they can attach to those receptors in its place. 
By doing so, they block the powerful, cancer-enhancing 
natural estrogen from exerting its effects. And since the 
isofl avones are so weak, they don’t have any estrogen-like 
effects. It is as though you’ve put the wrong key into a lock. 
The key might fi t, but it doesn’t turn the lock and open the 
door.
 “The isofl avones act is a way that is very similar to 
Tamoxifen, one of the most widely-used drugs for treating 
breast-cancer. But the story doesn’t stop there. Researchers 
saw that eating soy foods lowers the risk for colon, rectal, 
lung and stomach cancers as well–and these are cancers 
that are not related to estrogen. Isofl avones are a versatile 
group of compounds that attack cancer in a number of ways. 
Inhibiting the activity of estrogen is just one of them.
 “Isofl avones also inhibit the growth of cancer cells by 
inhibiting certain enzymes. When isofl avones are added 
to a laboratory dish containing cancer cells, the cells stop 
growing. The growth of normal cells in the dish isn’t 
affected.
 “A unique feature of cancer cells is that they start to all 
look the same–in essence they become more embryonic. And 
the more similar they become, the more deadly the cancer. 
Isofl avones interfere with the growth of cancer by causing 
cancer cells to differentiate. Again, this is another way that 
many cancer treatment drugs act.
 “Finally, like many of the vitamins, isofl avones are good 
antioxidants. They protect our cells from the harmful effects 
of excess oxygen. Given all of these anti-cancer activities on 
the part of isofl avones, it is easy to see why one researcher 
suggested that isofl avones may represent the fi rst of a new 
class of anti-cancer drugs.
 “But the best news is that you don’t have to take a drug 
to get the benefi ts of isofl avones. All you have to do is eat 
soy.”
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 A photo shows Dr. Mark Messina. Address: PhD, 
Maryland.

1835. Mohamed, Ali I.; Rangappa, M. 1992. Nutrient 
composition and anti-nutritional factors in vegetable 
soybean. II. Oil, fatty acids, sterols, and lipoxygenase 
activity. Food Chemistry 44(4):277-82. [42 ref]
• Summary: Seventeen vegetable soybean genotypes were 
analyzed. The mean oil content was 18.44% (range 15.65% 
to 23.36%). The mean lipoxygenase activity was 2176.3 
units/min/mg meal (range 829.8 to 4750.4). Beta-Sitosterol 
(45.95% of the sterols present) was the major plant sterol 
present, followed by stigmasterol (16.48%), campsterol 
[campesterol] (16.06%), and dihydroxybrassicasterol 
(5.62%). The means of linoleic acid (53.34%) and linolenic 
acid (9.19%) were higher than that reported for grain-
type soybeans. Several cultivars contain oil with superior 
nutritional quality. “In general, the high oil, linoleic, linolenic 
and sterol content of vegetable-type soybeans makes them a 
food with high nutritional quality.” Their incorporation into 
the America diet could reduce blood cholesterol and thereby 
reduce the risk of heart disease. Address: Agricultural 
Research Service (ARS), Virginia State Univ., P.O. Box 285, 
Petersburg, VA 23803.

1836. Nice, D.J.; Robinson, D.S. 1992. Inhibition of 
lipid autoxidation by bovine superoxide dismutase. Food 
Chemistry 45(2):99-103. [17 ref]
• Summary: Lipid peroxidation is a major cause of quality 
deterioration loss of stability in foods. It can be initiated 
by enzymes (such as lipoxygenases, which catalyze the 
formation of hydroperoxides), by metal ions, and possibly 
by irradiation, which gives rise to free radicals. Free radicals 
of oxygen are often said to be the cause of unsaturated fatty 
acid peroxidation.
 “For autoxidation, the initiation reactions, which are 
believed to be responsible for the formation of hydroxyl 
radicals, are inhibited by superoxide dismutase (SOD). 
Soybean lipoxygenase types I, IV and V were not inhibited 
by SOD in model systems containing linoleic acid.” Address: 
Procter Dep. of Food Science, Univ. of Leeds, Leeds, United 
Kingdom LS2 9JT.

1837. Nowak, J. 1992. Oats tempeh (Open Access). Acta 
Biotechnologica 12(4):345-48. [13 ref]
• Summary: “Summary: Oats was used as a substrate in 
tempeh fermentation. The time needed to obtain suffi cient 
mold growth was at least 30 hours at 31ºC (Rhizopus 
oligosporus NRRL 2710). pH was decreasing during the fi rst 
32 hours of incubation reaching pH = 5.30. Fermentation 
of oats led to an increase in water soluble nitrogen, but it 
did not change protein nitrogen content. R. oligosporus 
proteinases of optimum pH = 5.50 are postulated to play an 
important role in oats tempeh fermentation. When a mixture 

of oats and soybean (1:1) was used, mold growth was 
faster and the cake tougher. Mixing cereals with legumes to 
produce good tempeh is recommended.”
 Tables: (1) Changes in oats during tempeh fermentation 
(R. oligosporus NRRL 2710, 31ºC).
 (2) Changes in water soluble nitrogen during processing 
and fermentation of oats (R. oligosporus NRRL 2710, 31ºC).
 (3) Total nitrogen, protein nitrogen and ammoniacal 
nitrogen in nonfermented oats and fermented products (R. 
oligosporus NRRL 2710). Address: Inst. of Food Technology 
of Plant Origin, The Univ. of Agriculture, Wojska Polskiego 
28, 60-624 Poznan, Poland.

1838. Imagine Foods. 1992? Rice Dream: Non-Dairy 
Beverage (Leafl et). Palo Alto, California. 3 panels each side. 
Each panel: 22 x 9 cm.
• Summary: Contents: What is Rice Dream (a 1% fat non 
dairy beverage made from rice). Is Rice Dream similar to 
soy drinks? Are there any benefi ts of using rice over soy 
in a beverage? (Rice is “virtually non-allergenic and easily 
digested). How does Rice Dream taste compared to soy 
drinks? (3 out of 4 people prefer Rice Dream Original Lite 
over the two best selling soy drinks–Eden Original and 
Westbrae Lite Plain).
 Is Rice Dream beverage similar to “amazake”? 
(“Amazake, originally a traditional Japanese rice drink, 
is the name use for rice beverages made by several 
American natural food companies. Those products have 
a ‘cultured’ fl avor, are very thick and sweet, and appeal 
to a very different taste. Rice Dream beverage has a mild, 
light fl avor, and a smooth, lowfat milk-like consistency”). 
What ingredients are used to make Rice Dream beverage? 
(“organic brown rice grown by Polit farms. Other 
ingredients: We use only real vanilla, natural cocoa, carob 
powder, expeller pressed high oleic saffl ower oil, and sea 
salt. No stabilizers or gums are added). Why is saffl ower oil 
added? (only 1% is added to give it a more milk-like fl avor). 
Is it necessary to add salt? Does Rice Dream contain any 
cholesterol? Can Rice Dream be used by people with food 
allergies? (“Rice is one of the most non-allergenic foods,...”). 
Are any sweeteners used in Rice Dream? (“Only the natural 
sugars of rice account for the very light sweetness in Rice 
Dream. These sugars result from our patented recipe using 
natural cereal enzymes”–maltose). Can Rice Dream be used 
by people who are sugar sensitive? (maltose seems well 
tolerated). Can Rice Dream be used by people adhering 
to a Kosher diet? (“Yes, Rice Dream has been certifi ed 
Kosher-Pareve by the Union of Orthodox Congregations of 
America (OU)”). Can the Rice Dream aseptic package be 
recycled? (Pilot recycling programs are now underway). 
Does Rice Dream need to be kept refrigerated? (No, except 
after opening). Is Rice Dream beverage a similar product to 
the Rice Dream frozen dessert. (Though made by a similar 
method, they are very different products). What fl avors are 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   598

© Copyright Soyinfo Center 2021

available? Economical quarts: Organic Original Lite, Vanilla 
Lite, Carob Lite. Convenient 8 oz. Organic Original Lite, 
Vanilla Lite, Carob Lite, Chocolate.
 Rice Dream ingredients and nutritional information–
Organic Original Lite. Address: 350 Cambridge Ave., Suite 
350, Palo Alto, California 94306. Phone: 415-327-1444.

1839. Weiss, Rick. 1993. What’s the matter with milk? 
Health (San Francisco, California) 7(1):18, 20. Jan/Feb.
• Summary: Problems include: (1) 71% of milk samples 
taken from 5 Eastern U.S. states contained signifi cantly 
too little or too much vitamin D (10% were too high, 
61% too low); Too much vitamin D causes calcium to 
accumulate in the blood and urine, and can eventually 
lead to kidney failure. (2) Research has shown that milk 
can cause diabetes in some individuals. (3) “The U.S. 
Accounting Offi ce released a report concluding that U.S. 
dairy farmers are routinely treating their herds with dozens 
of drugs not approved for use in milk-producing cows. 
Some of these drugs can cause allergies in people; others, 
like the antibiotic sulfamethazine, may cause cancer. But 
despite repeated promises to get on the ball, the Food and 
Drug Administration hadn’t even begun to test for these 
contaminants in milk. No one yet knows if the drugs are 
causing health problems in milk-drinkers.
 “To make matters worse, the revelation rekindled a 
smoldering controversy over the use of bovine somatotropin 
(BST), a genetically engineered hormone that makes cows 
give more milk and is being used experimentally at a few 
dairies across the country...”
 Dr. Benjamin Spock recently proclaimed that “no infant 
should be fed cow’s milk during the fi rst year of life...
 “Experts today agree that cow’s milk can cause severe 
iron-defi ciency anemia in infants, not only because it’s 
lacking in this critical element but because it can cause iron-
depleting intestinal bleeding. According to the American 
Academy of Pediatrics, the only appropriate beverage for 
infants up to 12 months of age is breast milk or iron-fortifi ed 
infant formula” [including soy-based infant formulas].
 Among the most outspoken critics of milk is Frank O. 
Oski, director of pediatrics at Johns Hopkins University 
School of Medicine in Baltimore, Maryland. “’Cow’s milk 
is for calves,’ Oski says fl atly, ‘not for people.’ Oski notes 
that no other species, with the exception of the domesticated 
cat, continues to drink milk after tripling its birth weight 
(about one year for humans). And most people in the world, 
including a fi fth of all Americans, lack the enzyme that 
breaks down the milk sugar lactose, leaving them gassy and 
bloated when they drink it.
 “’There are three things you need to know about milk,’ 
Oski says. ‘Number one, nobody needs milk; there are plenty 
of other sources for everything that milk provides. Number 
two, certain people are harmed by milk–by allergies, for 
example. And number three, most people in the world do not 

drink milk.’”
 A table shows that 1½ oz. of fi rm tofu provides the same 
amount of calcium as one glass of milk.
 Note: This is the earliest document seen (June 2001) that 
mentions “BST” or “bovine somatotropin.”

1840. Matsuura, Masaru; Obata, Akio. 1993. -Glucosidases 
from soybeans hydrolyze daidzin and genistin. J. of Food 
Science 58(1):144-47. Jan/Feb. [23 ref]
• Summary: Beta-glucosidases are enzymes in soybeans. 
“Beta-glucosidases which hydrolyze isofl avone glucosides, 
daidzin and genistin, were partially purifi ed from soybean 
cotyledon.”
 “Adding the beta-glucosidase-B and C to soymilk at 
45ºC, both enzymes hydrolyzed daidzin and genistin and 
caused an increase in aglycones daidzein and genistein.” 
Address: Research & Development Div., Kikkoman Corp., 
399 Noda, Noda City, Chiba prefecture 278, Japan.

1841. Katzen, Sol. 1993. History of Shefa Protein Industries, 
Ltd. Part II. In Israel 1968-1975 (Interview). SoyaScan 
Notes. March 14 and 18. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: In 1968 Sid and Sol Katzen incorporated a 
company named Shefa Protein Industries Ltd. in Arad, Israel. 
They had equal ownership. They chose to locate in Arad 
(located 30 km southeast of Beersheba, near the top of a 
mountain overlooking the Dead Sea) because they liked the 
climate (which resembled that of Arizona), it was a nice town 
with a congenial atmosphere, and it was in a “development 
area,” where the government would give support to new 
industries through tax breaks and low-cost loans. They 
started in a building of approximately 6,000 square feet. Sid 
ran the company for the fi rst 2 years, then Sol joined him in 
1970 after earning his PhD degree. Sid was in charge of the 
business and fi nances, and Sol was in charge of the plant and 
food processing.
 Shefa’s fi rst product was SVP (Structured Vegetable 
Protein, plain chunks of extruded defatted soy fl our), which 
went on the market in early 1969. Later in 1969 the company 
introduced a dry, soy-based Vegetarian Schnitzel. When 
Shefa started, Sol would take his products (with oil, eggs, 
etc.) to their friends houses and offer to prepare foods fresh 
in the kitchens. Soon friends were buying the dry Schnitzel 
in boxes of 10 kg each for home use. Next, in 1970, came a 
line of breakfast cereals called “Krunch” (Crunch) in English 
or Hebrew. At this point, Shefa moved into a much larger 
building (at least 4 times as large as their original building) 
in Arad. At some point this location was given the address 12 
Htaasya St., P.O. Box 39, Arad 80700, Israel. The company’s 
next two products (and their fi rst frozen product, and fi rst 
in the new building) were a frozen Vegetarian Hamburger 
and frozen Vegetarian Schnitzel, launched in about 1971. 
They set up a food-processing line in their plant. They 
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bought fresh yeast, which they hydrolyzed. They then used 
this yeast hydrolyzate in these two frozen soy products. The 
yeast not only gave the products a meatlike fl avor, but (more 
important) the enzymes in the yeast reduced or eliminated 
the fl atulence-causing sugars in soy–probably by breaking 
them down into carbon dioxide and water. This was a 
discovery of great economic and culinary importance. Sol’s 
wife, Avigail (nickname “Gaya”) who was born in Israel, 
and her sister were indispensable to the company’s work in 
developing tasty formulas and recipes.
 The company marketed its innovative products as both 
meatless products and meat extenders; consumers could 
use them as they liked. However the company never used 
any meat in its products meant for human consumption. In 
Sweden, the SVP was used mostly by vegetarians, while 
in Iran it was used mostly to extend meat; Shefa sent a 
technician to Iran from Israel to show several meat-packing 
operations how to make hamburger patties extended with 
30% of their rehydrated SVP, leading to a signifi cant 
reduction in cost.
 Another early dry product, launched in about 1972, was 
named Eggstra, an egg extender based on whole (full-fat) soy 
fl our.
 The company’s best-selling product was the SVP, 
followed by the dry Schnitzel. Large amounts of both of 
these products were exported, and exports were an important 
part of Shefa’s total business.
 As far as Sol knows, Shefa was the fi rst company in 
Israel to make retail soyfood products, although he is sure 
there were others experimenting with soy at that time. 
Note: Hayes Ashdod Ltd. introduced Haypro (a soy protein 
concentrate) in 1963, and 2 types of textured soy protein 
concentrates in 1966, but these were not sold to retail 
consumers. Sol and Daniel Chajuss (the founder and owner 
of Hayes) were friends and not competitors, but they did not 
have much social contact. Sol is not aware of any other retail 
soyfoods products that were made in Israel during the period 
1969-1975. Shefa’s (and a few imported products) were the 
only consumer products on the market in Israel during that 
time.
 At the time Shefa started, “soy had a very negative 
image in Israel. If we had known how negative, I think 
we would have left the word “soy” out of the name of our 
products.” Sol still does not know the cause or source of this 
negative image. “The Israeli market is very strange in the 
sense that many people will have a negative image of a food 
they have never tasted and don’t know anything about.” Just 
before Sol sold the company in 1976 he developed a dog 
food product. They made the basic part of the expanded dog 
pellet in their regular extruder, then they moved it downstairs 
into a line where they sprayed a meat-and-fat broth on it. The 
chunks would soak up this broth, which gave quite a meaty 
taste to the exterior part of each chunk. It was formulated 
to satisfy the nutritional requirements of most dogs. The 

product (later named Dogli by Telma) fi rst went on the 
market shortly after Sol sold the company.
 In Feb. 1975 Sid Katzen died. Since Sol did not want 
to try to take over his role running the business end of 
Shefa, he sold the company to Telma Blue Band (Israel 
Edible Products Co.–IEP; Israel’s leading manufacturer of 
margarine), which was acquired several years later by Koor 
Industries (the industrial branch of the Histadrut–the Israel 
Labor Federation). Koor (at one time and maybe still today) 
controlled about 25% of all industry in Israel. The labor party 
for many years controlled the Israeli government, the labor 
union, and was a major player in Israeli industry, so it was 
very diffi cult for anyone who was not in some way affi liated 
to get the same advantages as those who were.
 After the sale, Sol returned to the USA to teach at the 
University of Arizona. Telma/IEP made many of Shefa’s 
products taste better by adding things to them (such as 
more sweetener) and removing things from them (such as 
bran) that Sol would not have added or removed because 
he was very oriented toward providing foods with optimal 
nutritional value. Telma has greatly expanded the plant in 
Arad, but has not moved it.
 Sol has heard of Eliahu Navot (who also lived in 
Herzeliya, and is considered by many to be the “father of the 
soybean in Israel”) but he never met him. Address: PhD, 62 
Hanassi St., Herzliya Pituach, Israel; 1507 E. Prospect Lane, 
Tucson, Arizona 85719. Phone: 52-586369.

1842. Kanazawa, Takemichi; Tanaka, Makoto; Uemura, 
Tsugumichi; Osanai, T.; Onodera, K.; Okubo, K.; Metoki, 
H.; Oike, Y. 1993. Anti-atherogenicity of soybean protein. 
Annals of the New York Academy of Sciences 676:202-14. 
March 15. [18 ref]
• Summary: “Numerous papers have been published (Sirtori 
et al. 1977; Descovich et al. 1980) indicating that the 
proteins isolated from soybeans are effective in preventing 
the risks of atherosclerosis” [Note: Atherosclerosis is a 
condition in which fatty material collects along the walls 
of arteries. This fatty material thickens, hardens (forms 
calcium deposits), and may eventually block the arteries. 
Atherosclerosis is a type of arteriosclerosis. The two terms 
are often used to mean the same thing].
 Because the taste of extracts made from raw soybeans 
is unpleasant, it has been diffi cult to make soy protein drinks 
without sugar, “which is very injurious to the arterial wall” 
(Kanazawa et al. 1984; Bunag et al. 1983).
 Okubo et al. (1992) and Kudou et al. (1990) have 
devised a method for removing the undesirable taste from the 
extracts of raw soybeans.
 Soycream was found to reduce the size of low density 
lipoprotein (LDL) particles and soymilk protected LDL from 
peroxidation.
 Note: This paper is from: The Third International 
Conference on Nutrition in Cardio-Cerebrovascular 
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Diseases, edited by Kyu Taik-Lee, Yasaburo Oike, and 
Takemichi Kanazawa. Address: 1-5. Second Dep. of Internal 
Medicine, Hirosaki Univ. School of Medicine, 5 Zaifu-cho, 
Hirosaki city, Aomori prefecture, Japan 036.

1843. Klein, Delores. 1993. We’ve come a long way, baby 
[About Jokichi Takamine]. Observer (Peoria, Illinois). 
March 24. p. A-6.
• Summary: Based on the autobiography of Agnes DeMille, 
Where the Wings Grow, this article describes how Dr. 
Takamine’s mother-in-law, Mary Beatrice, played the leading 
role in helping him to establish America’s fi rst commercial 
enzyme manufacturing company in Peoria, Illinois. This 
American gentlewoman “put her life behind the young 
scientist becoming his business partner, his patron, his root in 
the New World.” She sent him her savings and raised money 
from friends.” It “was her idea to form a company for the 
manufacture of whatever Jokichi held patents for... a really 
daring and farsighted plan.” She organized the company 
legally and soundly, sold stock to all the tradespeople she 
knew, and when driven to extremity, she sold her jewels. 
“One way or another Mary Beatrice formed the Takamine 
Ferment Company.”
 The young Takamine family, now with two tiny sons, 
moved to Peoria from Japan, to enter the brewing business. 
Living in an old carriage house, Takamine divided his time 
between whiskey research and experiments to fi nd an elusive 
substance in the adrenal glands of sheep. Peoria’s stockyards 
provided him with bloody basketsful, straight from the 
killing pens. He also worked to fi nd a way that his enzyme 
could be used to cure dyspepsia. His wife, Caroline Hitch 
(Agnes DeMille’s close relative), helped him interest the 
heads of Parke-Davis in investing in his research.
 Now, as he neared the discovery of adrenaline, one 
of the breakthroughs of medical chemistry, according to 
DeMille, Takamine began to take control. Mary Beatrice 
“was ordered to step aside and resume the anonymity and 
powerlessness of womanhood.” Assuring her that she 
would be paid back and looked after all her life, Jokichi 
said: “A company that was going to span Asia, Europe, and 
the United States could not be headed by a middle-aged 
woman... the matter was decided.” DeMille wrote that Mary 
Beatrice’s “heart broke right then.” She died soon after. Ten 
days after her death, Takamine had secured the patent for 
adrenaline.

1844. Nielsen, Niels. 1993. Edible soybeans. New Crops 
News (Purdue Univ., Indiana) 3(1):4. Spring. https://hort.
purdue.edu/newcrop/NewCropsNews/93-3-1/soybean.html
• Summary: “A project researched as part of the New Crops 
Initiative was the development of soybeans with improved 
fl avor that can compete effectively in the Oriental edible 
food industry. Niels Nielsen’s group at the Department of 
Agronomy has demonstrated that the removal of certain 

lipoxygenase enzymes from soybeans causes a substantial 
decrease in the beany off-fl avor associated with soybean 
products. Subsequent evaluation of low lipoxygenase 
Century soybeans in the Japanese edible food industry 
revealed that they produced products that were too yellow. In 
addition, the tofu produced from soy milk extracted from low 
lipoxygenase Century soybeans was soft.” Address: Dep. of 
Agronomy, Purdue Univ., West Lafayette, Indiana.

1845. Meyer, Edwin W. 1993. Early research on the structure 
of soy protein (Interview). SoyaScan Notes. April 7. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: At Central Soya, Ed hired a very brilliant 
and rather independent young protein chemist, Nicholas 
Catsimpoolas. “He laid wide open the basic structure of 
soy protein–the soybean storage proteins.” Prior to the time 
that Catsimpoolas started his research, the understanding 
of the basic structure of soy protein was not clear. It was 
known that the storage proteins were composed of different 
types of proteins but he actually showed what the subunit 
structure was of the various proteins, and the linkages. He 
could diagram it up to a point. He showed, for example, that 
glycinin, one of the major storage proteins, was a polymer 
made up of two units, and each unit was composed of 6 
subunits, and they were connected by disulfi de bonds and 
ionic bonds, and the like. “I consider him a pioneer in that 
area. But I don’t want to detract in any way from Dr. Walter 
Wolf’s very signifi cant contributions in the same fi eld at 
about the same time. Dr. Wolf was working on a little bit 
different level. Shortly after Catsimpoolas began publishing 
in about 1969, the Japanese jumped into the fi eld of basic 
structure research, and they contributed very signifi cantly. 
Catsimpoolas left Central Soya in 1973 and went to MIT as a 
professor of nutrition and food science.”
 Every soybean cell contains a host of soybean proteins. 
The storage proteins are the nitrogenous materials that 
nurture the seedling when it starts growing. Examples of 
non-storage proteins are enzymes plus many others. Address: 
1701 N. Sayre Ave., Chicago, Illinois 60635. Phone: 312-
637-0936.

1846. Iinuma, Nobuko. 1993. Chronological record of Dr. 
Jokichi Takamine. P.O. Box 577, Morris Plains, NJ 07905. 6 
p. April. Unpublished manuscript.
• Summary: This very interesting and original chronology 
is laid out with 5 vertical columns: (1) Year. (2) Takamine’s 
age. (3) Family & academic career. (4) Offi cial activity. (5) 
Academic achievements. Much of this information is not in 
Kawakami’s 1928 biography of Takamine. Here are some 
selected entries:
 1854 (age 1)–Born on September 13, in lunar calendar 
(November 3, Gregorian calendar) in Takaoka, as the fi rst 
son of Seiichi Takamine, father, and Yukiko, mother.
 1855 (age 2)–With mother, moved to Kanazawa where 
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father Seiichi resided.
 1862 (age 9)–Entered Meirindo School of the Kaga 
Domain. Also started receiving calligraphy lessons from 
Shundai Nakamura.
 1865 (age 12)–Sent by the Kaga Domain to Nagasaki 
for foreign study [to study English]. Lodged in Portuguese 
Consul Lorero’s residence.
 1866 (age 13)–Admitted to Missionary Fulbechy’s 
English School in Nagasaki.
 1868 (age 15)–In Kyoto, studied military science at 
Yukinosuke Ando’s private school. Also, in Osaka, entered 
Ogata private school.
 1869 (age 16)–In Osaka, changed school to Osaka 
Medical School. Also received analytical chemistry lessons 
under Prof. Litter of Osaka Chemistry School. Also learned 
English from Prof. Osborne at Nanao Language Institute, 
under the Kaga Domain scholarship.
 1872 (age 19)–In autumn, moved to Tokyo and was 
selected as a government paid scholarship student to study at 
Kobu Technical School of Industrial Ministry.
 1873 (age 20)–Entered the Kobu Technical School 
(which was later renamed Kobu Technical College, and again 
renamed Kobu Academy).
 1877 (age 24)–Appointed as an editor of the monthly 
Industrial Journal and engaged in translation of articles from 
Western publications about industry and technology.
 1879 (age 26)–Graduated fi rst in his class from the Kobu 
Academy after 6 years of study there, under government 
scholarship, majoring in applied chemistry. His graduation 
thesis was titled “Studies on Petroleum.”
 1880 (age 27)–Ordered by the Industrial Ministry to 
go to study in Britain for 3 years. Admitted to Glasgow 
University [Scotland] and Anderson University, where he 
mastered industrial chemistry and applied electro-chemistry. 
He visited various chemical plants in Liverpool and 
Manchester [England], and studied actual manufacturing 
processes for soda products and chemical fertilizers...
 1887 (age 34)–Married Miss Caroline Hitch in the USA. 
While holding a Japanese government post, visited and the 
USA to purchase plant equipment and facilities for the Tokyo 
Chemical Fertilizer Company.
 1888 (age 35)–First son, Jokichi, was born. Established 
Takamine Pharmaceutical Laboratory to run Tokyo Chemical 
Fertilizer Company. Produced fi reproof paint by regeneration 
of cobalt. Conducted research on brewing of saké (rice 
wine).
 1890 (age 37)–Second son, Eben, was born. Jokichi 
developed liver disease on the way to the USA. He visited 
the USA on invitation from the Chicago Whiskey Trust. He 
was issued a patent on koji.
 1891 (age 38)–First experiment at Chicago Phoenix 
Brewery was conducted successfully.
 1892 (age 39)–Founded the Takamine Ferment 
Company in Chicago. At Peoria, Illinois, he experimented 

with Takamine method brewery, researched production 
process of raw malt and diastase, and secured a dozen or so 
patents.
 1893 (age 40)–Liver disease re-occurred and he 
hovered between life and death. Henrotin was his physician. 
Success of Takamine malt [koji] production method raised 
antagonism from malt manufacturers, and as a result the 
Takamine malt plant was burned down.
 1894 (age 41)–His mother Yukio passed away (April 
29). Obtained qualifi cations for American Patent Attorney. 
Taka-Diastase won a patent. Succeeded in development of 
powerful digestive enzyme and named it “Taka-Diastase...”
 1900 (age 47)–Father Seiichi passed away (Aug. 22)...
 1906 (age 53)–Returned to Japan. Received doctorate in 
pharmacy...
 1908 (age 55)–Returned to Japan...
 1912 (age 59)–Completed construction of his principal 
residence, a 5-story Japanese renaissance-style palatial 
structure. It became an important place for the civilian level 
Japan-USA goodwill and diplomatic social exchanges. It was 
called No. 336 Mansion, [334] Riverside Drive. It received 
an award from the Imperial Academy. Thru his efforts 2,100 
cherry trees were presented to New York City. They were 
planted at Cremont and Central Parks, which are now called 
“Sakura Parks.”
 1913 (age 60)–Returned to Japan. Elected as member of 
the Imperial Academy. Elected president of Sankyo Co. Ltd. 
Presented a statement on the views of Japan-USA goodwill 
promotion. Launched a movement for the foundation of a 
National Science Institute.
 1915 (age 62)–Decorated with the Fourth Class Order of 
Merit with the Medal of Rising Sun.
 1917 (age 64)–With the foundation of the Institute of 
Physical and Chemical Research, he is elected to the board of 
directors. He established the Takamine Chemical Laboratory 
in Clifton, New Jersey.
 1919 (age 66)–Returned to Japan. On return to the USA, 
he suffered from heart disease and noticed that his health was 
ruined.
 1920 (age 67)–As the heart disease grew worse, he took 
rest at Passaic, New Jersey.
 1921 (age 68)–Despite ill health, he worked hard to 
assist and entertain in the USA the visiting trade mission 
of Viscount Shibusawa, and also the Japanese government 
delegation to the Washington Peace Conference [in DC].
 1922 (age 69)–Died at Lenox Hill Hospital on July 
22. On July 25 his funeral service was held at St. Patrick’s 
Cathedral [New York City], and he was buried in Woodlawn 
Cemetery. Specially promoted to the Senior Grade of the 
Fourth Court Rank, and was decorated with the Third Class 
Order of the Sacred Treasure. On Sept. 26 his hair and 
picture were buried at Aoyama Cemetery in Tokyo. On 
Nov. 10 a grand scale memorial service was held in Japan 
with his visiting widow, Caroline, and second son, Eben, in 
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attendance.
 Location of document: Bradley University, Special 
Collections. Address: Morris Plains, New Jersey.

1847. Center for Crops Utilization Research. 1993. Center 
for Crops Utilization Research. Ames, Iowa: Iowa State 
University, Utilization Center for Agricultural Products. 16 p. 
Undated. 24 cm.
• Summary: This color booklet describes the Center’s many 
interesting and pioneering projects. Lawrence A. Johnson is 
in charge of the Center. “Approximately 30 CCUR scientists 
from 12 departments are involved in 60 basic and applied 
research projects in areas ranging from new food products 
to applied biotechnology.” Some projects are focused on 
developing industrial (non-food, non-feed) products from 
soybeans, but others involve improved soyfoods. “Center 
researchers are working to improve water extraction methods 
for preparing soymilk and dried soy products. The group’s 
rapid hydration hydrothermal cooking (RHHTC) process is 
an innovative means by which antinutritional factors and the 
oxidative enzymes responsible for off-tastes are deactivated. 
Concurrently, product yields are increased; the new process 
can recover 90% of the bean solids–only 60% is recovered 
by traditional manufacturing methods.
 “Another group is evaluating new and improved 
lines of soybeans having enhanced soyfood processing 
characteristics. Rapid screening methods for measuring the 
potential end-use performance of soybean lots are also being 
developed.”
 Talk with Larry Johnson, Professor-in-Charge. 1993. 
Sept. 27. This booklet was published in about May 1993 to 
discuss the Center’s programs and projects. Address: Ames, 
Iowa. Phone: 515-294-0160.

1848. Eden Foods. 1993. Edensoy Extra–High performance 
food. Edensoy + antioxidants + vitamins + minerals = 
Edensoy Extra. Healthy, delicious vegetable kingdom food. 
Look good and feel great (Ad). Natural Foods Merchandiser. 
May. p. 10-11.
• Summary: “America’s favorite liquid soy food is now 
fortifi ed with beta carotene vitamin A, vegetable origin 
vitamins E & D2, and twice as much calcium [in the form 
of calcium carbonate]... Beta carotene A and vitamin E are 
potent antioxidants that protect us from ‘free radicals’ which 
lack an electron. Antioxidants donate electrons and neutralize 
their harmful effect. Pollution, too much sun, toxins in food, 
and high oxygen intake tend to create them. ‘Free radical’ 
molecules can destroy a cell, enzyme, protein, alter DNA or 
harm cells so strength is weakened.”
 Made from whole soybeans, Edensoy is OCIA certifi ed 
organically grown and processed. Address: 701 Tecumseh 
Rd., Clinton, Michigan 49236. Phone: 1-800-248-0320.

1849. Messina, Virginia; Messina, Mark. 1993. Soybeans 

and cancer prevention. Vegetarian Journal (Baltimore, 
Maryland) 12(3):18-21. May/June. [18 ref]
• Summary: Cites many studies which suggest that people 
who eat soyfoods regularly have less cancer than those who 
don’t.
 “Studies in China, Japan, and even the United States 
have found that consuming soyfoods such as tofu, soy milk 
and soy sprouts, cuts the risk of colon and rectal cancer in 
half” (1, 2).
 “Like all plant foods, soybeans contain a variety of 
compounds which scientists have dubbed phytochemicals- or 
literally, ‘plant chemicals.’ These phytochemicals are not 
nutrients and therefore are not essential for life. However, 
they may actually perform some signifi cant functions that 
make them important for optimal health.
 “Soybeans boast a variety of phytochemicals including 
several with anti-cancer activity. One of these is a group of 
chemicals called isofl avones. Isofl avones best explain the 
soybean’s hypothesized anti-cancer activity.
 “Isofl avones have a chemical structure that is similar to 
the female hormone estrogen–a hormone that is thought to 
raise risk for breast cancer and other hormonal cancers. How 
then, can isofl avones be protective against breast cancer? 
The answer is that the isofl avones are just different enough 
from natural estrogen to be considered weak estrogens. They 
have only about 1/100,000th the activity of natural estrogen. 
But because they look like estrogen, they have the ability to 
block the activity of the natural hormone...
 “Isofl avones actually act in a way that is very similar 
to one of the most widely used drugs for treating breast 
cancer, called Tamoxifi n... But this anti-estrogen activity 
of isofl avones is only a part of their anti-cancer powers... 
Scientists have observed that many cancer cells require 
a special enzyme called protein tyrosine kinase for their 
activity... Isofl avones have been shown to inhibit this 
enzyme...
 “Finally, isofl avones are also antioxidants. Like vitamin 
C and beta-carotene they protect cells from damage by 
oxygen... Isofl avones... are unique to soybeans. Soybeans are 
the only commonly consumed food that provide isofl avones 
in the diet.” Address: 1. M.P.H., R.D., Executive Director 
Soyfoods Assoc. of America; 2. Ph.D., Nutrition consultant. 
Both: Mt. Airy, Maryland.

1850. Yasuda, Masaaki; Matsumoto, T.; Sakaguchi, M.; 
Kobamoto, N. 1993. Okinawa ni okeru tofuyo no seizo ni 
kansuru kenkyu. VIII. Monascus zoku kin o mochiita tofuyo 
no jukusei katei ni okeru kagaku seibun no henka [Studies 
on the manufacture of tofuyo in Okinawa. VIII. Changes 
in chemical components of tofuyo prepared by Monascus 
fungus during fermentation]. Nippon Shokuhin Kogyo 
Gakkaishi (J. of the Japanese Society for Food Science and 
Technology) 40(5):331-38. [18 ref. Jap; eng]
• Summary: Tofuyo is an excellent type of fermented tofu 
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made in Okinawa Prefecture, Japan. Crude protein and 
crude fat contents of tofuyo decreased during ripening, but 
is reducing sugars increased. The sodium chloride (NaCl) 
content of the product remained almost constant at about 
3%. “Digestion of soybean protein was examined by slab 
polyacrylamide gel electrophoresis. Some polypeptide 
bands of soybean globulin, such as '-, -, beta-subunits in 
beta-conglycinin," an acidic subunit in glycinin in the water-
insoluble fraction of tofuyo disappeared after 3-months 
ripening, but that of the basic subunit in glycinin remained. 
The main constituent of the body of tofuyo was found to be 
the basic subunit in glycinin and other polypeptides (whose 
weight in kilodaltons is given).
 "The ratio of water soluble nitrogen to total nitrogen 
(called protein solubility ratio, or ripening ratio) reached" 
36.3% after 3 months of ripening. "The ratio of trichloracetic 
acid soluble nitrogen to total nitrogen reached" 35.0% after 3 
months of ripening.
 A table shows: Changes in the chemical composition 
of raw tofu, dehydrated tofu, tofuyo. and moromi (mash) 
prepared by Monascus fungus during ripening periods of 0-5 
months.
 Figures (graphs) show: (1) Changes in ethyl alcohol 
concentration pH, activities of various enzymes (-amylase, 
glucoamylase, proteinase) in the moromi mash during 
ripening periods of 0-5 months. (2) Changes in pure protein 
content of tofuyo during ripening periods of 0-5 months; 
it decreased. (3) (3) Changes in protein solubility ratio of 
tofuyo during ripening periods of 0-5 months. (6) Changes 
in the ratio of trichloracetic acid-soluble nitrogen to the 
total nitrogen during ripening periods of 0-5 months. 
These nitrogen contents are shown on an oven dried basis. 
Address: Dep. of Bioscience and Biotechnology, Univ. of the 
Ryukyus, 1 Senbaru, Nishihara-cho, Okinawa 903-01.

1851. Breuninger, Heather. 1993. Are enzymes the key 
to boosting immunity? Research indicates digestive 
components may be the missing link between a nutritious 
diet and high immunity. Natural Foods Merchandiser June. 
p. 25-26. [1 ref]
• Summary: “Broad-based plant enzymes designed to 
promote good digestion can help almost any customer.” 
Including raw foods in one’s diet is important.
 Jenefer “Huntoon’s research hinges on the importance 
of enzymes levels in the diet and the blood. Enzymes are the 
components that break down fat, carbohydrates and protein 
into their basic building blocks so that the body can digest 
and use them.
 “’We are not just what we eat,’ she says. ‘We are what 
we can digest and assimilate. Eating the right food is a start, 
but it has to be digested and transferred through the blood 
into the cells. The enzymes assist in these actions.’
 “There are three categories of enzymes, two of which 
are made by the body. The third category is plant enzymes, 

which occur naturally in raw, unprocessed food. Raw foods 
contain the enzymes they need to be effectively digested 
in the body. For example, an avocado would have a high 
percentage of fat-digesting enzymes, while an apple would 
contain large amounts of starch digesting enzymes.”

1852. Macrae, R.; Robinson, R.; Sadler, M. 1993. 
Encyclopaedia of food science, food technology and 
nutrition. 8 vols.: Soya Cheeses. London: Academic Press 
Ltd. 4998 p. See p. 4230-38 (Vol. 6). Illust. Index. 29 cm. [5 
ref]
• Summary: The section titled “Soya Cheeses” by C.W. 
Hesseltine has the following contents: Introduction. 
Importance worldwide. Sufu (Chinese cheese, and its many 
synonyms): Introduction, preparation of curd, fermentation 
of curd, processing and aging, microorganisms, composition, 
enzymes involved, culinary use and preservation.
 Tofu (unfermented): Introduction, process for 
making tofu, soya bean varieties and tofu consumption, 
microbiological safety of tofu, hydration, coagulation 
conditions, types and use of tofu. Other soya bean cheese-
like products.
 Tables: (1) Percentage composition of tofu, pehtze 
and sufu. (2) Changes (%) in nitrogen compounds in tofu 
after 3-6 months of ageing. (3) Percentage composition of 
various types of sufu. (4) Activities of proteinase, lipase, and 
phosphatase of Mucor cultures. (5) Comparison of Japanese 
and US soya bean varieties in producing tofu (Japanese 
soybeans have higher protein content and lower oil content). 
(6) Average amino acid composition (g per 16 g N) of 
fractions from three soya bean varieties. (7) Composition of 
100 g of tofu.
 Figures: (1) Flow sheet for making sufu and tofu. Tofu 
must be made fi rst, then fermented to make sufu. (2) Photo 
of cubes of sufu (Chinese cheese) in brine. (3) Diagram of 
the development of fl avours in sufu. (4) Process for making 
soya bean yogurt. Address: Northern Regional Research 
Center, Peoria, Illinois.

1853. Messina, Mark. 1993. Welcome to The Soy 
Connection. Soy Connection (The) (Chesterfi eld, Missouri–
United Soybean Board) 1(1):1-2. [7 ref]
• Summary: “Soyfoods have been central to the cuisine and 
culture of Asia for centuries. The Chinese word for soybean 
is to tou, which means “greater bean” (1). In Japan, more 
than 30,000 neighborhood shops produce fresh tofu daily.
 “The United States produces 50 percent of the world’s 
soybeans. Soybean meal is used extensively in livestock and 
poultry feeds and soy oil is widely used by the food industry. 
It accounts for just more than three-fourths of the edible fats 
and oils consumed in the U.S. (2). It is one of the few good 
plant sources of omega-3 fatty acids.
 “Most Americans consume some soy protein. Soy 
isolates, concentrates and fl ours are added to hundreds 
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of commercial foods. But they are added primarily for 
functional properties, such as emulsifi cation and as bleaching 
agents.
 “However, there is growing interest in traditional Asian 
soyfoods–tofu, tempeh, soymilk and miso. Foods made 
from soybeans to simulate meat and dairy products are also 
gaining in popularity, especially among vegetarians. As 
interest in these foods grows, soyfoods are becoming more 
mainstream. For example, two-thirds of all tofu is sold in 
traditional supermarkets (3). Nationally, tofu consumption 
has doubled during the past ten years; consumption of 
soymilk has increased several fold (3). During the 1980s, 
approximately 200 new soyfood products entered the market 
each year. Today, the retail value of the soyfoods market 
approaches one billion dollars (3)
 “As soyfoods become increasingly popular, dietitians 
will play a lead role in teaching consumers how to 
incorporate these foods into normal and therapeutic diets.”
 “There is also growing interest in the relationship 
between soyfood consumption and cancer prevention (4). 
Studies also point to a role for soy protein in treating and 
perhaps even preventing kidney disease (5, 6) and for 
lowering risk of osteoporosis (7).

“The Soy Connection will address these and other 
health issues, including possible concerns about the relative 
availability of minerals in soyfoods and about the presence of 
‘antinutrients’ such as protease inhibitors. It will also serve 
as a resource on practical aspects of incorporating soyfoods 
into diets, for individuals and in food service settings.” 
Address: PhD.

1854. Karyadi, Darwin. 1993. Re: Novel substances in 
tempeh. Letter (fax) to William Shurtleff at Soyfoods Center, 
July 31. 1 p.
• Summary: It is known that tempeh (which is free of 
cholesterol) contains isofl avones and an anti-diarrhea 
compound. The latest discovery is that it contains 
superoxide-dismutase (SOD) enzymes which scavenge free 
radicals. Address: Nutrition Research Development Center, 
Jl. Dr. Semeru No. 63, Bogor 16112, Indonesia. Phone: 
(0251) 321763-326348.

1855. Executive Committee Secretariat. 1993. The Roots 
of Biotechnology in Monsoon Asia: The Third Asian 
Symposium on Non-Salted Soybean Fermentation and 
International Soybean Food Fair. Akita Cultural Center, 
Akita City, Japan: 4-6 June 1994 (Leafl et). Akita, Japan. 2 p. 
July.
• Summary: The executive committee for this event is: 
Chair: Prof. Tadao Watanabe. Vice-Chair: Prof. Fumio 
Yamauchi. Indonesia Advisor: Dr. Darwin Karyadi. United 
Nations University (UNU) Food and Nutrition Programme 
Advisor: Dr. Abraham Besrat.
 The symposium hopes to focus on South-South 

cooperation for technical transfer of soybean technologies 
(koji, tempe, natto) to Africa in order to alleviate an 
impending protein crisis beyond the year 2000.
 Program outline: Part I: International Soybean Food 
Fair–Industrial/commercial exhibition and cooking 
demonstration of ethnic cuisine using soybean products. 
Part II: Public Symposium–World soybean overview 
with perspectives for international technical cooperation 
in Africa. Part III: The Third Asian Symposium on Non-
Salted Soybean Fermentation. Session 1. Koji for fermented 
soybean (Kikkoman, Nagano Miso Institute, China, 
Korea, Akita). Session 2. Natto in Asia–Microbiology, 
enzymology, health-medical studies. Kinema of Nepal, 
Tuanao [Thua-nao] of northern Nepal, Bhutan. Session 3. 
Tempe (Overview by Dr. Darwin Karyadi, contributions 
from Indonesia, Germany, USA, Japan and others–on 
microbiology, biochemistry, nutrition, physiology, medical 
studies, cooking, and industrial development). Part IV: The 
Role of Soybeans in Africa–The Perspective beyond 2000 
(organized in cooperation with UNU Food and Nutrition 
Program). Sessions: Agriculture of Sub-Saharan Africa 
and soybean development (World Bank, IITA, JICA). Tofu 
technology adapted to West Africa (Dr. Nakayama, IITA). 
Indigenous fermented legumes in West Africa. Introduction 
of soy into Sub-Saharan African diet. Achievements of UNU 
Tempe Training Program (Indonesia/UNU; with Poster 
presentation of UNU funded research). Proposal on South-
South cooperation.
 Technical tours will be organized from three 
participating countries: Indonesia, USA, Germany. Address: 
c/o Akita International Assoc., Aidex Building 8th fl oor, 2-1-
60 Sanno, Akita City, Japan 010. Phone: 0188-64-1181.

1856. Imagine Foods, Inc. 1993. Three out of four would 
rather be dreaming (Ad). Vegetarian Times. July. p. 33. Also 
run in the Oct. issue, p. 39.
• Summary: This attractive 1/3 page color ad shows a glass 
and a carton of Rice Dream (Organic Original Lite 1% fat 
non-dairy rice beverage) next to a bowl containing cereal, 
sliced strawberries, and Rice Dream. The text states: “In a 
blind taste test, 300 natural food store shoppers were asked 
to compare Organic Original Lite Rice Dream with the two 
best selling soy beverages* (Footnote: * Based on a poll of 
leading natural food distributors). The exciting results were 
227 out of 300 chose rice dream as the best tasting non-dairy 
beverage. 99% fat free with no cholesterol, Rice Dream is 
available in four scrumptious fl avors. The light refreshing 
taste comes from our patented recipe which transforms 
nutritious brown rice into a delicious beverage rich in 
complex carbohydrates...” Address: 299 California Ave. 
#305, Palo Alto, California 94306. Phone: 415-327-1444.

1857. Bolduc, Bill. 1993. Plans for a making a rice beverage 
(Interview). SoyaScan Notes. Aug. 16. Conducted by William 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   605

© Copyright Soyinfo Center 2021

Shurtleff of Soyfoods Center.
• Summary: Bill is planning to make a rice beverage 
using organically grown rice, to be sold under the Organic 
Processing label. He has been working with some excellent 
professionals who know a great deal about converting 
carbohydrates to sugars. He has copies of the patents owned 
by California Natural Products in Manteca, California. He 
plans to run the beverage through his soymilk plant–but it 
will be very different than what anyone else is doing. If he 
is able to get the right fl avor (which is the key), he will do a 
nutritional analysis to see how much conversion has taken 
place after different time periods. He feels there is a major 
market opportunity. He has considered making a product 
using a mixture of rice beverage and soymilk, and some 
time ago he has heard that American Soy Products (Eden 
Foods) in Michigan is working on such a product–but his 
tendency now is to make a rice beverage (more a rice milk 
than an amazake) without soy that will compete head to head 
with Rice Dream but in a different package–an extended 
shelf life (ESL) gable top carton that is sold refrigerated. 
This new package is signifi cantly less expensive than the 
traditional Tetra Brik carton. Tetra Pak and Evergreen make 
this new package, which is now becoming quite popular in 
the Midwest and the East Coast because of its lower cost. 
It can cut at least $1.00 off the wholesale price of a case 
(12 quarts) of soymilk, which leads to even bigger savings 
at the retail level. And the product has a shelf life of 60-90 
days refrigerated. Co-packers nearby own the new gable-
top packaging equipment. Address: President, Organic 
Processing Corp., 305 N. Walnut St., Yellow Springs, Ohio 
45387. Phone: 800-647-2326 OF.

1858. Product Name:  Amazake Light: Non-Dairy Beverage 
[Original Flavor].
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 510-547-7256.
Date of Introduction:  1993 August.
Ingredients:  Filtered water, organic brown rice* (whole 
grain), rice koji, natural fl avor, carrageenan, sea salt. * = 
Organically grown and processed in accordance with the 
California Organic Food Act of 1990.
Wt/Vol., Packaging, Price:  1 quart Tetra Brik Aseptic 
carton.
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per cup (8 oz.): Calories 90, protein 2 gm, 
carbohydrate 20 gm, fat 0 gm (0% calories from fat), 
cholesterol 0 mg, sodium 75 mg.
New Product–Documentation:  Talk with Tony Plotkin, 
founder and owner of Grainaissance. 1993. Oct. 15. This 
product was introduced in late August 1993. He priced it the 
same as Edensoy–before volume discounts. For details, see 
Tony’s comments concerning Amazake Light [Almond].
 Product with Label sent by Tony Plotkin of 

Grainaissance. 1993. Nov. 2. text and location of illustrations 
have been made. The subtitle reads: “100% less fat and 50% 
fewer calories than regular non-dairy beverages.” Red, green, 
brown, and yellow on white. Color illustration of amazake 
sloshing out of a glass, which is surrounded by heads of rice 
on the plant. On a yellow tape measure around the top of the 
glass is written “Fat free. 90 calories.” On the back panel 
are 3 illustrations. From top to bottom: (1) Amazake being 
poured from the carton onto cereal. (2) A carton of amazake 
in a lunch basket with a tennis racket sports gear bag nearby. 
(3) A glass fi lled with amazake with a carton on one side and 
a sliced apple on the other. The text on one side panel begins: 
“Amazake Light makes sense! 90 calories per serving. Fat 
free. No oil added. Made from organic whole grain brown 
rice. Low sodium.”

1859. Product Name:  Amazake Light: Non-Dairy Beverage 
[Almond].
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 510-547-7256.
Date of Introduction:  1993 August.
Ingredients:  Filtered water, organic brown rice* (whole 
grain), almonds, rice koji, natural fl avors, carrageenan, sea 
salt. * = Organically grown and processed in accordance 
with the California Organic Food Act of 1990.
Wt/Vol., Packaging, Price:  8 oz (236 ml) Tetra Brik 
Aseptic carton. Retails for $0.69–$0.79 (11/93).
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per 8 oz.: Calories 110, protein 2 gm, 
carbohydrate 20 gm, fat 2 gm (20% calories from fat), 
cholesterol 0 mg, sodium 75 mg.
New Product–Documentation:  Talk with Tony Plotkin, 
owner of Grainaissance. 1993. Oct. 17. The fi rst version of 
this product was launched in April 1992 in an 8 oz. Tetra 
Brik Aseptic pack. It was the company’s fi rst “light” product. 
As they gathered information on how to market the product, 
and after the new NLEA labeling law was fi nalized, they 
reformulated the product (including the new use of organic 
brown rice) and launched it in August 1993 with a new 
package, upgraded to comply with the new NLEA labeling 
law, which takes effect in May 1994. The product descriptor 
has been changed to “Non-dairy beverage” from “Naturally 
sweet rice drink.” Instead of “1% fat. Reduced calories” it 
now says “Low fat. 110 calories.” At the same time they 
introduced Original Lite in a 32 oz quart Aseptic carton, 
with only 90 calories. In the fi rst lite formulation, they added 
some water and plus a special almond fl avor that was a little 
bit more than an extract. In the reformulation they added 
a little salt plus a little more water. The fi rst lite product 
contained 160 calories per 8 oz; the new newly formulated 
product contains only 110 calories. The market seems to 
want lite products to contain about 110-120 products. White 
Almond Beverage is only 68 calories. Moreover, people will 
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not pay more than $0.69 for an 8-ounce beverage.
 Product with Label sent by Tony Plotkin. 1993. Nov. 
2. Compare this product with its counterpart introduced in 
April 1992. The package graphics are very similar, but many 
signifi cant changes in the text and location of illustrations 
have been made. The subtitle now reads: “60% less fat and 
40% fewer calories than regular non-dairy beverages.”

1860. Hachmeister, Kathleen A.; Fung, Daniel Yee-Chak. 
1993. Tempeh: a mold-modifi ed indigenous fermented food 
made from soybeans and/or cereal grains. Critical Reviews in 
Microbiology 19(3):137-88. [185 ref]
• Summary: An excellent review of the literature. Contents: 
Introduction. Mold-modifi ed indigenous fermented foods: 
Miso, shoyu (soy sauce), hamanatto, sufu, fermented 
rice (sierra rice), tapé (lao-chao), ang-kak, ogi, tempeh, 
ontjom (oncom, lontjom), bongkrek (tempeh bongkrek), 
kenima. Processing developments in legume tempeh 
manufacture: Traditional tempeh fermentation, industrial 
production of tempeh, methods of preparation (cleaning, 
dehulling, hydration and acid fermentation, partial 
cooking, draining, cooling, and surface drying, inoculation, 
fermentation containers, incubation, harvesting, storage, 
and preservation, uses and preparation of tempeh). 
Organoleptic properties of tempeh. Microbiological aspects 
of legume tempeh: Microbial ecology, traditional and 
modern soaking methods, effect of soaking, acidifi cation, 
and initial bean pH, effect of boiling prior to inoculation, 
effect of Klebsiella and Enterobacter, effect of lactic acid 
bacteria and yeasts, microbiological safety and quality, 
heating prior to consumption. Nutritional quality of 
legume tempeh. Chemical and biochemical changes in 
legume tempeh: Changes in protein and amino acids, 
changes in carbohydrates, changes in lipids, antioxidant 
potential, changes in minerals, changes in vitamins. 
Antinutritional factors associated with legumes: Flatulence-
producing factors, protease inhibitors, tannins, phytic acid, 
hemagglutinins, other antinutritional factors. Cereal grain 
tempeh–practical applications: Background information, 
materials and methods, results and discussion, conclusions 
and future developments. Summary. References. Address: 
Dep. of Animal Sciences and Industry, Kansas State Univ., 
Manhattan, KS 66506.

1861. Heath Foods Business. 1993. Milk substitute patent 
purchased. Sept. p. 80.
• Summary: “Imagine Foods, Inc. and California Natural 
Products, Inc., have entered into an agreement with 
Grainaissance, Inc. whereby Grainaissance has elected to 
take a license on U.S. patents owned by Imagine Foods and 
California Natural Products. These U.S. patents cover rice-
based milk substitute products.”

1862. Shurtleff, William; Aoyagi, Akiko. comps. 1993. 

Bibliography of koji–grains and/or soybeans cultured with 
Aspergillus oryzae: 535 references from 700 B.C. to 1993, 
extensively annotated. Lafayette, California: Soyfoods 
Center. 151 p. Subject/geographical index. Author/company 
index. Language index. Printed Sept. 5. 28 cm. [535 ref]
• Summary: Kôji is a Japanese word, now widely used in 
the Western world in the scientifi c and popular literature 
on fermented foods, Japanese foods, and natural foods. 
In Chinese, koji is called ch’ü, and the koji process was 
developed in China at least seven centuries before the 
Christian era.
 The word koji was fi rst used in an English-language 
document in 1867 in James C. Hepburn’s A Japanese and 
English Dictionary. The earliest English-language scientifi c 
article seen in which koji was discussed in detail was R.W. 
Atkinson’s “Brewing in Japan,” published in the prestigious 
journal Nature on 12 Sept. 1878. In recent years, interest 
in koji has increased steadily. This bibliography lists 128 
documents published since 1980 which discuss koji; 74% of 
them are written in English.
 When Aspergillus oryzae, a mold, is cultured on cooked 
grains and/or soybeans in a warm place, the result is koji, 
which is rich in various types of enzymes. Its fragrant white 
mycelium, which looks somewhat like the surface of a tennis 
ball, has a delightful aroma resembling that of mushrooms.
 Koji usually serves as the basis for a second 
fermentation, in which its enzymes help to hydrolyze (break 
down or digest) carbohydrates, proteins, and lipids (fats). 
Rice koji, barley koji, and soybean koji are used to make 
three different types of miso. Wheat and soy koji is used as 
the basis of the soy sauce fermentation. Rice koji is used 
to make both Japanese amazaké (non-alcoholic) and saké 
(rice wine). Soybean koji is used to make soy nuggets (also 
known as Hamanatto, Daitokuji natto, Douchi, Chinese black 
beans, etc.).
 This is the most comprehensive bibliography ever 
published about koji. It has been compiled one record at a 
time over a period of 18 years, in an attempt to document 
the history of this subject. It is also the single most current 
and useful source of information on this subject available 
today, since 59% of all records contain a summary/abstract 
averaging 185 words in length.
 This is one of more than 40 bibliographies on soybeans 
and soyfoods being compiled by William Shurtleff and 
Akiko Aoyagi, and published by the Soyfoods Center. It is 
based on historical principles, listing all known documents 
and commercial products in chronological order. It 
features: 25 different document types, both published and 
unpublished; every known publication on the subject in 
every language–including 242 in Japanese, 226 in English 
(plus 75 with an English summary), 33 in German, 11 in 
Chinese, etc.; 16 original Soyfoods Center interviews and 
overviews never before published. Thus, it is a powerful 
tool for understanding the development of koji and related 
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products from their earliest beginnings to the present.
 The bibliographic records in this book include 
478 published documents and 28 unpublished archival 
documents. Each contains (in addition to the typical author, 
date, title, volume and pages information) the author’s 
address, number of references cited, original title of all non-
English publications together with an English translation of 
the title, month and issue of publication, and the fi rst author’s 
fi rst name (if given).
 The book also includes details on 33 commercial koji 
products, including the product name, date of introduction, 
manufacturer’s name, address and phone number, and (in 
many cases) ingredients, weight, packaging and price, 
storage requirements, nutritional composition, and a 
description of the label. Sources of additional information 
on each product (such as references to and summaries of 
advertisements, articles, patents, etc.) are also given.
 Details on how to make best use of this book, a 
complete subject and geographical index, an author/company 
index, a language index, and a bibliometric analysis of 
the composition of the book (by decade, document type, 
language, leading periodicals or patents, leading countries, 
states, and related subjects, plus a histogram by year) are 
also included. Address: Soyfoods Center, P.O. Box 234, 
Lafayette, California 94549. Phone: 510-283-2991.

1863. Plotkin, Tony. 1993. The rice beverage and amazake 
industry and market in America, and its relationship to 
the soymilk market (Interview). SoyaScan Notes. Oct. 17. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Grainaissance became a corporation on 26 April 
1982, and they moved to their present location in 1986. His 
company’s main competition is Imagine Foods, which is 
“such a talented, smart company. They set their own rules, 
and tend not to copy.” Cedarlane (in Southern California) 
has either greatly narrowed its scope or has gotten out of 
the amazake market entirely. Creative Kitchens (in Florida) 
has either narrowed its scope or discontinued production. 
Scotty’s Wholesome Foods in Boulder makes a nice amazake 
in a 12 oz plastic bottle; it is sold mostly in Colorado. 
Kendall Foods, Grainwaves, and The Bridge are still in 
business. Kimoto has closed.
 Tony has not yet been as successful with his Tetra 
Brik Aseptic carton as he had hoped–in part because of 
competition from Imagine Foods. His product has had a slow 
start, but Imagine Foods has been very successful with their 
Rice Dream in an aseptic carton. “This carton has really put 
rice drinks on the map. The quart carton will expand it even 
further.” One key is to get the product as light as possible, 
since consumers will not pay more than $0.69 for an 8-ounce 
pack. It costs Tony a lot of money to ship tankers full of 
amazake to the packer and then shipping the packed products 
back. He is working on shipping truckloads of packed 
products directly from the packer to distributors.

 Aseptically-packed products (especially quarts and 
liters) are much more widespread in the natural foods market 
than in supermarkets–where the package is used mostly for 
kids juice drinks.
 Imagine Foods immediately realized that their 
competition was soymilk, so their ads, in effect, say “Hippies 
and punks (with long hair and earrings) drink soymilk and 
normal people drink Rice Dream.” In the ad they showed 
packages of soymilk products. It was a very aggressive 
ad; Tony did a similar ad and Imagine Foods made them 
discontinue it. Imagine Foods now has its products packaged 
by Pacifi c Foods of Oregon; they used to be packaged by 
Real Fresh (which packs Tony’s products).
 The market for rice beverages (which was about 5,700 
gallons/week in 1988) has grown dramatically during the last 
5 years, and especially during the last 12-18 months since 
Rice Dream became so popular. In some natural-foods stores 
Rice Dream is the best-selling non-dairy beverage. There 
are only two big rice beverage manufacturers in America: 
Imagine Foods and Grainaissance; Scotty’s may be #3. Tony 
would estimate that Imagine Foods sells about 9-10 times 
as much rice beverage by volume as Grainaissance. In 1984 
Grainaissance was making about 1,200 gallons/week; today 
they make a little over 2,000 gallons/week and have 15 
employees. Imagine Foods might be doing a little less 20,000 
gallons/week. Tony would guess that the gallon volume 
of Rice Dream rice beverage sold is about the same as the 
volume of Vitasoy or Westsoy soymilk.
 There are several reasons for the rapid growth of the 
rice beverage market: (1) The advent of Tetra Brik Aseptic 
packaging; (2) The very effective product development 
and marketing done by Imagine Foods. The product is 
delicious and their ads have been well designed and widely 
seen; (3) They have positioned Rice Dream as a delicious 
non-dairy beverage and new product which they invented–
rather than as a type of amazake. In fact, they have made 
as little connection as possible between amazake and Rice 
Dream–in part because the enzyme-hydrolyzed rice drink 
that they make is not really amazake. When Tony launched 
his fi rst aseptic amazake in 1989 he thought seriously about 
discontinuing the term amazake, but he couldn’t think of a 
good replacement. Its hard to sell a product with a name that 
people can’t pronounce and that sounds foreign. (3) They 
have benefi ted from the rapid growth of the larger market for 
non-dairy beverages.
 At the trade show in Baltimore, Eden Foods showed 
its two new koji-based amazake products–Eden Rice and 
Rice Blend (with soymilk) Rice Dream. Tony strongly feels 
Eden is entering the rice beverage market because of the 
stiff competition they are feeling from Rice Dream–which 
is causing growth of their soymilk sales to slow. He liked 
their fl avors, but he disliked the fact that Eden adds a 
sweetener. Eden may promote their product by describing 
how Imagine Foods uses commercial enzymes rather than 
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koji to make Rice Dream. Eden’s price will probably be the 
most expensive. Tony has heard that another large company 
will soon be making a rice beverage–perhaps Westbrae. Tony 
promotes his products by emphasizing two points: (1) No oil 
is added; and (2) They are made from organic, whole-grain 
brown rice as you would buy it in the store. When Tony 
introduced his Almond Lite in Tetra Pak he changed from 
commercial rice to organic. Address: Founder and owner, 
Grainaissance, Inc., 1580 62nd Street, Emeryville, California 
94608. Phone: 510-547-7256.

1864. Roller, Ron. 1993. The soymilk and rice beverage 
markets in the USA and Canada (Interview). SoyaScan 
Notes. Oct. 19. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Ron has some new very accurate and reliable 
numbers which show in 1992, in the USA and Canada, about 
8.1 million gallons of soymilk and 1.4 million gallons of rice 
milk were sold. In 1993 about 9.8 million gallons of soymilk 
and 2.3 million gallons of rice milk were sold. The total 
amount sold in Canada is quite small compared to that sold 
in the USA.
 When people who have never tried a non-dairy beverage 
before are served both rice milk and soymilk, they tend to 
prefer the rice milk–because it is sweeter and it’s not soy.
 In 1992 the amount of rice milk (rice beverage, 
including amazake) sold in the USA and Canada was 14-
15% of the amount of soymilk sold by volume (gallons). 
The percentage has increased by an estimated 4-5 percentage 
points since then. The overall market for both soy- and 
rice drinks in 1992 was about 9.5 million gallons–a slight 
decrease from 1991. For the fi rst 6 months of 1993, volume 
is up about 27% over the same period in 1992, and the total 
market is projected to be about 12.1 million gallons in 1993.
 Looking at the individual soymilk manufacturers, 
Eden’s soymilk production is experiencing strong growth. 
In the natural foods market, Ron thinks that Westbrae is 
ahead of Vitasoy. If you include the Oriental market, Vitasoy 
may be ahead of Westbrae. Vestro (which owns Westbrae) 
is a publicly owned corporation, so their fi nancial data is 
available to the public. Address: President, American Soy 
Products, 1474 N. Woodland Dr., Saline, Michigan 48176. 
Phone: 313-429-2310.

1865. Shi, Yanguo; Ren, Li. 1993. Dadou zhipin gongyi-xue 
[The technical arts of soybean products]. Beijing, China: 
Zhongguo Qinggong Yechu Banshe [Chinese Ministry of 
Light Industry]. xii + 484 p. Illust. No index. 18 cm. [34 ref. 
Chi]
• Summary: Wade-Giles reference: Ta-tou chih p’in kung-i 
hsüeh, by Shi, Yen Kuo; Jên, Li. Contents: Preface. 1. 
Introduction to soyfoods: Terminology and classifi cation, 
origin and development, future prospects. 2. Soybeans: 
Production, seed structure and components. 3. Chemical 

composition of soybeans: Soybean lipids, carbohydrates, 
minor components. 4. Soy proteins: Overview, molecular 
weight and classifi cation, water solubility, denaturation, 
functionality, soy enzymes and antinutritional factors.
 5. Soy oil extraction: Oil extraction from soybeans, 
solvent extraction principles and process outline, pre-
extraction preparation, extraction process, other extraction 
technology, supercritical CO2 extraction. 6. Chinese 
traditional soyfoods: Principles and ingredients, soybean 
soaking and cleaning, soymilk preparation for tofu 
processing, coagulation and molding, lactone tofu, yuba, 
meat alternatives. 7. Fermented tofu: Varieties (total 14 
discussed), ingredients, microorganisms, mucor fermented 
tofu & process, top 8 products. 8. Fermented black soybeans 
and fermented soy paste (miso): Fermented black soybeans, 
fermented soy paste.
 9. Soymilk (soy beverages): Production principle and 
outline, beany fl avors and reduction, several commercial 
production lines, fermented soymilk, dry soymilk products. 
10. Products from defatted meal: Defatted soy fl our, soy 
protein concentrates (dadou fenli danbai), soy protein 
isolates (dadou nongsuo danbai), structured soy protein 
products, soy emulsifi ers, applications of soy protein 
products.
 Note: This is the earliest Chinese-language document 
seen (Nov. 2015) that mentions soy protein concentrates, 
which it calls dadou fenli danbai or that mentioned soy 
protein isolates, which it calls dadou nongsuo danbai.
 11. Soy by-products utilization: Okara and its uses, 
soy whey and its uses. 12. Biological and chemical assay 
methodology: Assay for protein solubility, soy protein 
isolation, soy protein molecular weight measurement, gas 
chromatographic analysis of soy oligosaccharides, HPLC 
analysis of soy oligosaccharides, phytic acid assay, assay 
for hexanal Ä the major beany fl avor component, trypsin 
inhibitor assay, lectin assay, urease assay, lipoxygenase 
assay, soybean cell biology: thin sample preparation 
technology, soybean cell biology: ultra thin sample 
preparation technology.
 Concerning fermented tofu (Chapter 7): Fermented 
tofu may be named after the region where it is made. Some 
famous products in China include: (1) Shaoxing furu. 
Famous for its rice wine, Shaoxing is a city in northeastern 
Zhejiang, a coastal province in central eastern China. (2) 
Guilin furu. Guilin is a city in the northeast of the Guangxi 
Zhuang Autonomous Region of far southern China. (3) 
Kedong furu. Kedong is a county in Heilongjiang province in 
northeastern China. (4) Jiajiang furu. Jiajiang is a county in 
Sichuan Province, southwest China. (5) Tangchang doufu-ru. 
Tangchang is a town in Sichuan province.
 Note: Talk with KeShun Liu. 2001. July 9. Green 
vegetable soybeans (maodou) are not mentioned in this book. 
Address: China.
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1866. SoyaFoods (ASA, Europe). 1993. New enzyme to 
produce meaty fl avors from soya protein. 4(3):2. Autumn.
• Summary: “The UK based specialist enzyme company, 
Biocatalysts Ltd, has developed a new range of enzymes 
including a high glutaminase containing peptidase, which 
can be used to produce meaty fl avours from soya protein. 
The process is carried out at neutral to slightly acid pH and 
low temperatures so no unwanted by-products are formed.
 “For further information contact Biocatalysts Ltd, 
Main Avenue, Treforest Industrial Estate, Pontypridd, Mid 
Glamorgan CF37 5UT, Wales, UK. Phone: +44/443 843712.”

1867. Coward, Lori; Barnes, N.C.; Setchell, K.D.R.; Barnes, 
S. 1993. Genistein, daidzein and their beta-glycoside 
conjugates: antitumor isofl avones in soybean foods from 
American and Asian diets. J. of Agricultural and Food 
Chemistry 41(11):1961-67. Nov. [31 ref]
• Summary: This is a very important article. Isofl avones 
were fi rst extracted with alcohol (80% aqueous methanol) 
and then the fat was removed from the extract with hexane 
solvent. Details of the isolation process are given.
 “A method is described for the separation and analysis 
of isofl avone beta-glycoside conjugates and aglucones in 
various foods derived from soybeans... Asian fermented 
soy foods contain predominantly isofl avone aglucones, 
whereas in nonfermented soy foods of both American and 
Asian origin isofl avones are present mainly as beta-glycoside 
conjugates. Since the much larger estimated daily intake 
of these isofl avones by Asians compared to Americans is 
similar on a body weight basis to the isofl avones in soybean-
containing diets which inhibit mammary tumorigenesis in 
animal models of breast cancer, it is possible that dietary 
isofl avones are an important factor accounting for the lower 
incidence and mortality from breast cancer in Asian women.”
 Tamoxifen is an anti-estrogen used to therapeutically 
prevent the metastatic growth of breast cancer.
 The results showed that most Asian and American soy 
products, with the exception of soy sauce, alcohol-extracted 
soy protein concentrate, and soy protein isolate, have total 
isofl avone concentrations similar to those in whole soybeans. 
Asian fermented soyfoods contain mainly isofl avone 
aglucones, whereas in nonfermented soyfoods of both Asian 
and American origin isofl avones are present mainly as beta-
glycoside conjugates. The estimated daily intake of these 
isofl avones by Asians is similar on a body weight basis to the 
isofl avones in soy-containing diets which inhibit mammary 
tumorigenesis in animal models of breast cancer. Therefore, 
it is possible that dietary isofl avones are an important factor 
accounting for the lower incidence and mortality from breast 
cancer in Asian women.
 In Taiwan, the average human consumption of “soy” is 
35 gm/day per capita–according to M. Messina unpublished 
data.
 “The concept of reducing cancer risk by 

chemoprevention has become an important aspect of current 
cancer research. It has been suggested that two so-called 
phytoestrogens, lignans and isofl avones, may play a role in 
the prevention of estrogen-dependent breast cancer and colon 
cancer.
 Three tables show the isofl avone concentrations in 
various types of soyfoods. For each food, the content of the 
following is given: Conjugated genistin, conjugated daidzin, 
genistein aglucone, daidzein aglucone, total isofl avones, D/G 
ratio, percentage of genistein aglucones, and percentage of 
daidzein aglucones. After each food listed below we will 
show the total concentration “as is” and then (if given) on a 
dry weight basis.
 Table 1 shows isofl avone concentrations (in mg per 
gram) in basic nonfermented Asian soyfoods: Soymilk 
(0.252 / 3.256), Tree of Life tofu (0.417 / 2.031), Mori-Nu 
tofu (0.494 / 3.827), soy fl our (1.338), soy powder (1.748), 
and soy nuts (2.363).
 Table 2 shows isofl avone concentrations (in mg per 
gram) in fermented Asian soyfoods: Tempeh (0.430 / 1.130), 
miso (0.920 / 1.379), rice miso (0.404 / 0.721), barley miso 
(0.721 / 1.195), Shiromiso soup mix (0.708), Akamiso soup 
mix (0.882).
 Table 3 shows isofl avone concentrations (in mg per 
gram) in other soyfoods: Soy sauce (0.023 / 0.090), soy 
cheese (0.050 / 0.105), Tofutti soy ice cream (0.032 / 0.092), 
Ice Bean soy ice cream (0.117 / 0.360).
 Although fl avonoids are found in many plants, 
vegetables, and fl owers, isofl avones such as genistein and 
daidzein are found in just a few botanical families. This is 
because of the limited distribution of the enzyme chalcone 
isomerase largely to tropical legumes. Partly for this reason, 
isofl avones are a very minor part of American or British 
diets. Address: Depts. of Pharmacology and Biochemistry 
and Comprehensive Cancer Center, Univ. of Alabama 
at Birmingham, Birmingham, Alabama 35294, Mass 
Spectrometry Lab., Children’s Hospital Medical Center, 
Cincinnati, Ohio 45229.

1868. Hesseltine, Clifford W.; Kato, Eihachiro. 1993. Natto, 
a little-known fermented soybean food. Peoria, Illinois. 116 
p. Nov. Unpublished typescript. 28 cm. [422 ref]
• Summary: This is the most complete document seen on 
natto in English. Written by two eminent microbiologists, 
it contains a superb bibliography. Contents: Introduction. 
Microorganisms. Production and process. Industrial 
production. Enzymes: Proteases, other enzymes, fi brinolytic 
activity. Vitamins. Nutritive value and use. Antibacterial 
activity. Mucilage. Lipids. Compounds produced by B. natto. 
Plasmids. Phages. Nitrogen fi xation. Soybean varieties used. 
Natto-like foods. Future possible uses of B. natto. Books 
containing information on natto. References.
 Talk with Dr. Hesseltine. 1994. Aug. 4. This review of 
the literature is similar to the one he did on miso with Dr. 
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Shibasaki. He has not worked on this book for quite 
a while, in part because Dr. Kato (whose family is in 
the natto business) does not answer his letters. He and 
Dr. Kato compiled the bibliography together, mostly 
from Chem. Abstracts (English) and Nakazawa 1950 
(Japanese). Dr. Kato translated about 20 pages of the 
Japanese documents. Dr. Kato did some work on natto 
in Peoria with Drs. Hesseltine and Wang; they told 
him that if he would make a table of their results, they 
would write the rest of the article; he never replied. Dr. 
Hesseltine has copies of many of the Chem. Abstracts 
summaries but not many of the original documents 
cited.
 Note: This book made an important contribution 
to the book History of Natto and its Relatives (1405-
2012), by William Shurtleff and Akiko Aoyagi 
published in Feb. 2012 in pdf digital format on Google 
Books. Address: 1. 5407 N. Isabell Ave., Peoria, 
Illinois 61614; 2. Meiji Univ., Tokyo, Japan.

1869. Inuma, Nobuko. 1993. Takamine Jôkichi to sono 
tsuma [Jokichi Takamine and his wife]. Tokyo: Shinjin 
Butsu Orai-sha. 210 p. Illust. No index. 19 cm. [Jap]
• Summary:  An excellent Japanese-language 
biography of both Jokichi Takamine and his wife, 
Caroline Hitch. Filled with original information, 
photographs, and insights. Plus the best genealogy 
seen to date of the two central characters (p. 60-61).
 Talk with Nobuko Inuma. 1995. Jan. 11. Her book 
was published in Nov. 1993. It focuses on the personal 
lives of Dr. Takamine and his American wife–not on 
his professional life. Japanese TV (Midori Kyuichi / 
Mizuno) came to America and spent about 10 days 
with her fi lming a video documentary on Takamine, 
which will be broadcast as a 1-hour program on 16 
Jan. 1995 in Japan by Asahi TV. She has quite a few English-
language documents about Dr. Takamine’s personal life. 
She also has tapes of a number of interviews. The best one 
of these was with Agnes de Mille, the famous American 
dancer and choreographer, done in New York shortly before 
she died. Nobuko was not able to get any good information 
about Dr. Takamine from his living descendants (he has 
grandchildren and great grandchildren in Arizona) because 
they are either unwilling to talk about him or they don’t 
know much about him. This is apparently because his eldest 
child, Jo, died mysteriously in 1929 [sic, 1930]. Nobuko 
thinks it may have been either a suicide or a mafi a-related 
killing. Agnes de Mille knew a great deal about this death 
and about Dr. and Mrs. Takamine, and she told the whole 
story to Nobuko.
 Nobuko’s books focus on Japanese men who came to 
America, marry an American woman, then become famous 
and make a major contribution. Her fi rst book was about Dr. 
Noguchi, a pathologist who arrived in America in Dec. 1919, 

worked at the Rockefeller Institute, and made important 
discoveries concerning yellow fever. She is now researching 
and writing a book about Dr. Matsudaira, an engineer and the 
son of a samurai.
 On pages 60-61 of this book is the best published 
genealogy of the Takamine family (the family in which 
Jokichi was a child) seen to date. Jokichi, born on 3 
November 1854 was the eldest child and the eldest son. He 
was one of 12 children–5 boys and 7 girls. The other boys 
were: Taiji [?] born 1864. Eizaburô born 1865. Saburô born 
1866. Kyôjirô born 1873 Dec. 7. The girls were: Setsuko 
born 1857; now resides in south of France, Mrs. Hyôkichi 
Minami. They have two children: (1) Toyoko Nagashima; 
(2) Sôgen [?] Nagashima. Sadoko born 1860. Junko born 
1861, died 1953 (age 94). Married Tadahiro TAKEHASHI to 
become Mrs. Naofumi Takehashi. Lives in Chicago. Tokuko 
born 1868; married to become Mrs. Hisaharu Nô [?]. Tomiko 
born 1869. Seiko born 1870. Married to become Mrs. 
Kichiemon TAJIMA. They had a son, Kazuo Hasegawa. 
Itoko born 1871. The full names of both of Jokichi 
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Takamine’s parents, and of his four grandparents, are given.
 Dr. Takamine’s father, Seiichi Takamine, was born 
in 1827 in Takaoka, Japan. His father, Yukiko Tsuda, was 
born in 1834 in Takaoka, Japan. Dr. Takamine’s paternal 
grandfather was Gendai Takamine, and his paternal 
grandmother was Tokiko Koan. Dr. Takamine’s maternal 
grandfather was Kimiji Tsuda, and his paternal grandmother 
is unknown.
 This book contains many interesting photographs, 
including portrait photos of Dr. Takamine and his wife, and 
of the author (inside front dust jacket): On the dust jacket 
cover are oval portrait photos of Dr. Takamine and Caroline 
Hitch Takamine, his wife. Inside: (1) Agnes de Mille telling 
her memories, p. 10. (2) Jane, Caroline, Marie, and Beatrice 
George, p. 13. (3) Agnes de Mille in her younger days. 
(Right, in London), p. 14. (4) Bust of Dr. Jokichi Takamine 
at his birth place (Toyama-ken, Takaoka-shi, Japan), p. 18.
 (5) Old estate / house of Takamine family in Kanazawa 
city, Japan, p. 20. (6) Jokichi and his father Seiichi before 
he went to Nagasaki to study, p. 26. (7) Bronze Statue of 
Andrew Jackson in the square of French Quarter in New 
Orleans, p. 33. (8) Old house in New Orleans. (1880), p. 34. 
(9) The house where Lafcadio Hearn resided, p. 36.
 (10) Workers / members of the Patent Bureau of Japan 
(Senbai tokkyo-kyoku; 2nd row 5th from left is Takahashi 
Tadakiyo (?), 3rd row 4th from left is Takamine Jôkichi), 
p. 41. (11) List of the names of members of the Patent 
Bureau of Japan (Kanin-roku) published in July, 1886, p. 
42. (12) Esplanade Avenue [New Orleans] where Caroline 
grew up, p. 46. (13) Mr. & Mrs. Ebenezer Hitch right after 
the American Civil War, p. 47. (14) Jôkichi and Caroline’s 
marriage certifi cate (marriage registration paper), p. 51.
 (15) Caroline, p. 52. (16) Caroline’s father Ebenezer 
(circa 1904) and her mother Marie (circa 1889), p. 57. (17) 
Takamine and Hitch family trees and genealogy (p. 60-61). 
(18) Eldest son Jôkichi, Jr., Jôkichi (left), and the second son 
Eben Takashi (right) with their father (1891), p. 63. (19) The 
birth certifi cate of Jokichi, Jr., p. 64.
 (20) Caroline in Japanese kimono, p. 65. (21) Jokichi 
and Caroline with both sons in Fukagawa, Tokyo (1980), p. 
67. (22) The Takamine’s house in Peoria, Illinois, p. 73. (23) 
Grave of Tetsukichi Shimizu, p. 76. (24) Train track that ran 
near the backyard of Takamine home, p. 81.
 (25) The remains of Woolner Distillery in Peoria, p. 84. 
(26) Paper on diastase, p. 92. (27) Paper on Adrenaline, p. 
100. (28) Keizo Uenaka (Wooyenaka) at age 11 (second from 
right, 1887), p. 104. (29) Newly married Mr. & Mrs. Keizô 
Yaeno (1905), p. 105.
 (30) New York Takamine Institute. There was a cherry 
tree on the left corner, p. 106. (31) Keizo Uenaka visiting 
Parke, Davis & Co. (1905), p. 108. (32) Keizo Uenaka’s 
daily research journal. p. 110. (33) Keizo Uenaka’s daily 
research journal, p. 111. (34) No caption is provided 
here. But the top of chart reads (left to right) in romaji 

(Kyôshiryô–Jûbun Ittei kisan–shôsan no, kyôshihin 100 ni 
taishi shoyôryo), p. 115.
 (35) At Japan Club. Kaminaka 5th from right in back 
row, and Hideyo Noguchi far left in front row. (circa 1905), 
p. 119. (36) Document requesting the academic degree, p. 
120. (37) Friendship party at home of Takamine. The person 
hiding his face with a fan is Jo and the guy sticking out his 
tongue is Eben, p. 126. (38) Cherry blossoms in New York 
(circa 1940), p. 127. (39) Overview of Japanese building at 
St. Louis Exposition [Missouri] (1904), p. 133.
 (40) Fûshin-zu (illustration of the Wind God, by 
Katsuji Makino) at Takamine’s villa (bessô) Sho-Foo-Den 
(Shôfû-den). The art was painted in the same method used 
in the main home at 334 Riverside Drive, p. 138. (41) 
Caroline (right) and her younger sister, Marie, kneeling at 
the Takamine’s main home on Riverside Drive, New York 
City, p. 139. (42) Exterior of their main home on Riverside 
Dr., p. 140. (43) Interior of the main house, p. 141. (44) Jo 
Takamine, age 24, p. 142.
 (45) Sho Foo Den (one part), p. 149. (46) Framed 
writing (characters) at Sho Foo Den by Keisuke Ootori, 
p. 152. (47) Interior of Sho Foo Den, p. 153. (48) Unban 
(given) from people of Takaoka, p. 154. (49) On the boat 
during their trip to Europe (1912), p. 158.
 (50) Reception of Washington Peace Conference (1912), 
p. 160. (51) A handwritten letter to Jun Takehashi, p. 161. 
(52) Takamine Family grave in Woodlawn Cemetery, Bronx, 
New York City, p. 166. (53) Dr. Takamine’s last recuperation 
at Sho Foo Den (spring 1922), p. 167. (54) Jo, Jr. who died a 
mysterious death (at age 40), p. 171.
 (55) Jo’s children Jokichi Takamine III and Katharine 
[sic, Carolyn] Yuki Takamine, p. 176. (56) Sho Foo Den, p. 
179. (57) Dr. Takamine in the hospital with Hilda (left) and 
Caroline. p. 184. (58) Caroline’s second husband, Charles 
Beach, p. 189. (59) Caroline (age 59) in her horse riding 
clothes at her ranch in Vail, Arizona, p. 191.
 (60) The Deer Park in Nara, Japan (1933). Left Caroline, 
Right Eben, Charles Beach 2nd from right, p. 192. (61) Santa 
Rita chapel which was donated by Caroline, p. 193. (62) 
Newspaper article telling of Eben’s naturalization (1953), p. 
198. (63) Eben Takamine’s old home in Ridgewood, p. 199. 
(64) The place where Takamine’s Institute once stood now 
belongs to Miles Co. [sic, Miles Laboratories] (in Clifton, 
New Jersey), p. 200. Address: 7352 Cirrus Way, West Hills, 
California 91307. Phone: 818-887-2209.

1870. Demos, Steve. 1993. New developments at White 
Wave (Interview). SoyaScan Notes. Dec. 19. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: White Wave is about to rent the Boulder Theater 
for a town party in May 1994 to show the people of Boulder 
what the company is doing. “We’re renaming Boulder ‘Tofu 
Town.’”
 Steve recommends that Shurtleff go to Whole Foods 
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Market’s store in Berkeley, California, where there is now a 
White Wave Vegetarian Cuisine Center. They have a “shelf 
set” developed as the fi rst prototype for the United States. 
The set is fully integrated into the store’s dairy case; it is not 
a stand-alone unit. In Berkeley, the set is placed in between 
amazake and tortillas. There may or may not be dividers 
on both sides. It contains about 46 facings of White Wave 
products in an organized fashion, in groups such as meat 
alternatives, dairy alternatives, cheese alternatives, tofu, 
tempeh, etc. The term “Vegetarian Cuisine,” which does not 
contain the word “soyfoods” or the word “protein,” opens 
the products to a broader category and it elevates the foods to 
a higher level than just basic proteins. White Wave has had 
a dozen cartoon characters made up for the set; they deliver 
the basic information on soyfoods and ecology, soyfoods and 
cancer, soyfoods and heart disease, etc. There are individual 
3 by 5 inch info-cards printed on both sides. Sources of more 
information are given on each card. White Wave installed 
their fi rst sets during the fi rst week in November in the 3 
Whole Foods stores in the Bay Area–Berkeley, Palo Alto, 
and Mill Valley. Berkeley is the best of the three. During the 
fi rst month, the lowest increase in sales was 160% and the 
highest was 1,000%.
 “We are calling this ‘category management’ or ‘category 
shelf management.’ This is what Walmart is. This is the 
science of merchandising and marketing. Its a whole new 
game–and so exciting. We spent a year taking photos of 
natural and health food stores around the United States, and 
we realized that there was no organizational schematic to 
the evolution which has taken place as products evolved 
from tofu to tempeh to soymilk, to second generation soy 
products, and now a new generation of vegetable protein 
products in which various proteins are blended/extended–e.g. 
wheat protein and soy protein, or products resembling milk 
or ice cream (like Rice Dream) made from rice.
 White Wave will soon be coming out with a new line 
of gluten-based luncheon slices; another company will 
make some of these products. White Wave may perhaps buy 
another company.
 “Concerning our new shelf set, we’re going into natural 
and health food stores and saying ‘We occupy 18 square 
feet (or that many cubic inches). Our turn rate is X, our 
profi tability factor is Y, and our average sale price is Z. 
Here’s our product mix and her’s what we’re doing.’ You’ll 
see national ads on this in February.
 “We’ll be ready to go into supermarket chains when they 
call us and say ‘We want your products and you don’t have 
to pay slotting fees.’ We will not pay slotting fees. You invest 
in either a pull or a push. I am against the push mentality. 
When the chains call you, it means that the market is ready 
for your products. If you push in, you run the risk of being 
premature. Legume is a good example of that.
 Steve has visited a number of Safeway stores in 
California and he feels Safeway is very interested in his 

products and shelf set. Each set costs about $500-$700 
per store in time and hardware and logo–not including the 
food products. So Steve must proceed slowly and carefully 
in getting into supermarkets. He will probably start with 
supermarkets in college or university towns. From there 
he will gather statistics on sales and profi tability. He will 
move very slowly, starting with stores in markets with the 
right demographics, fi rst down the West Coast, then across 
the Sun Belt, then over to the East Coast and up. Steve will 
probably have 3 sizes of sets. The smallest set will contain 
only the fastest moving items. Steve can get into the dairy 
case of a supermarket only if he can prove that he can deliver 
more profi t per unit of shelf space. They will take a 30-35% 
margin, and he hopes to do $60,000 in sales per store per 
year.
 Right now the company is shut down and they are 
installing all new equipment. The equipment is made by a 
variety of manufacturers (some from Takai, some American, 
some German), and it will have a capacity of 1 ton/hour of 
tofu. They have just installed what is probably the largest 
curding carousel in the United States. They made tofu 
on Dec. 16-17 to test the equipment, and Steve is very 
optimistic that the learning curve will be short. “Wataru 
Takai is arriving in Boulder today. Tomorrow all the big-time 
pasteurization and spiral chilling equipment will be installed. 
I’ve never seen a soyfoods company that uses this type of 
equipment. We also have fancy packing machines, a lot of 
vacuum packing and water packing machines.
 “Sales of White Wave’s basic seitan, sold in a tub, are 
increasing rapidly. We are already selling thousands of 
pounds a week.”
 White Wave is now right in the middle of their waste-
water nightmare. Fortunately the city of Boulder has given 
us the okay for our new construction and equipment. The 
plant will be done by the middle of January. The last phase 
is the solar employee lounge out front. The city has beaten 
up on us for the last year on environmental issues. Only Pat 
Calhoun’s persistence got us through it by wearing out the 
city’s bureaucracy. One day they threw their hands up and 
gave us all the permits.
 “We are at a critical mass point as of 1 Jan. 1994. 
We have a new factory (high-output and very sanitary), 
a new production system, and a new marketing scheme 
and schematic in place based on reproducible, verifi able 
numbers. We are ready for takeoff. I’m very excited. We’re 
all dressed up for the party. I now have what we were 
dreaming about 15 years ago.”
 Note: In the opinion of Soyfoods Center, White Wave 
is currently, and has been for at least the past 5 years, the 
most innovative soyfoods company in America. Address: 
President, White Wave Inc., 1990 North 57th Court, Boulder, 
Colorado 80301. Phone: 303-443-3470.

1871. Fujita, Mitsugu; Nomura, K.; Hong, Kyongsu; Ito, 
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Yae; et al. 1993. Purifi cation and characterization of a 
strong fi brinolytic enzyme (nattokinase) in the vegetable 
cheese natto, a popular soybean fermented food in Japan. 
Biochemical and Biophysical Research Communications 
197(3):1340-47. Dec. 30. [11 ref]
• Summary: Nattokinase is a strong fi brinolytic enzyme 
which was purifi ed from natto. It was extracted from natto 
with a saline solution. Address: Biotechnology Research 
Laboratories, JCR Pharmaceuticals Co., Ltd., 3-2-61 
Takatsukadai, Nishi-ku, Kobe 651-22, Japan.

1872. Gijzen, Mark; van Huystee, R.; Buzzell, R.I. 1993. 
Soybean seed coat peroxidase: a comparison of high-activity 
and low-activity genotypes. Plant Physiology 103(4):1061-
66. Dec. [21 ref]
• Summary: “Peroxidase activity in the seed coats of 
soybean is controlled by the Ep locus. We compared 
peroxidase activity in cell-free extracts from seed coat, 
root, and leaf tissues of three EpEp cultivars (Harosoy 63, 
Harovinton, and Coles) to three epep cultivars (Steele, 
Marathon, and Raiden).” Address: 1. Agriculture Canada, 
London Research Centre, 1391 Sandford Street, London, 
Ontario, Canada N5V 4T3.

1873. Garcia Hermosilla, J.A.; et al. 1993. Isolation and 
characterization of hydroxymethylglutanyl coenzyme A 
reductase inhibitors from fermented soybean extracts. J. of 
Clinical Biochemistry and Nutrition 15:163-74. *
Address: Bonn Univ., Bonn, Germany.

1874. Jing, Y.; Nakaya, K.; Han, R. 1993. Differentiation of 
promyelocytic leukemia cells HL-60 induced by daidzein in 
vitro and in vivo. Anticancer Research 13:1049-54. *
• Summary: The Soy Connection 1(3):2 states: “The two 
primary isofl avones in soybeans are genistein and daidzein. 
Genistein is of particular interest because it inhibits critical 
enzymes involved in cell growth and regulation, as well 
as a wide range of cancer cells in vitro.” In this study, 
however, “after investigators screened more than 1,000 
compounds, daidzein was shown to effectively inhibit the 
growth of, and to induce differentiation in, leukemia cells 
(HL-60) in vitro. Daidzein also worked synergistically with 
other differentiating agents, such as interferon and retinoic 
acid. Equally important, in vivo, when HL-60 cells were 
transferred into mice and daidzein was administered for fi ve 
days, tumor volume increased four fold in saline treated 
animals, but only slightly in daidzein treated mice.”

1875. Bisping, B.; Hering, L.; Baumann, U.; Denter, J.; 
Keuth, S.; Rehm, H.J. 1993. Tempe fermentation: some 
aspects of formation of gamma-linolenic acid, proteases and 
vitamins. Biotechnology Advances 11(3):481-93. [27 ref]
• Summary: “During a tempe fermentation the 
concentrations of linoleic, and alpha-linolenic acids (ALA) 

decreased while the concentration of oleic acid increased. 
During fatty acid synthesis Rhizopus sp. produced only 
gamma-linolenic acid (GLA) instead of ALA. The amount 
of GLA in tempe were infl uenced by varying external 
parameters.
 “The proteolytic capacity of 36 strains of the genus 
Rhizopus isolated from Indonesian tempe or tempe inocula 
was examined.” Address: Institut fuer Mikrobiologie, 
Universitaet Muenster, Corrensstrasse 3, D-4400 Muenster, 
Germany.

1876. Brar, Gurdip S.; Carter, Thomas E., Jr. 1993. Soybean 
Glycine max (L.) Merrill. In: G. Kalloo and B. Bergh, eds. 
1992. Genetic Improvement of Vegetable Crops. Oxford, UK 
and New York: Pergamon Press. xi + 833 p. Illust. Index. 26 
cm. [215 ref]
• Summary: This very interesting chapter is about 
breeding soybeans for food uses. Contents: Introduction: 
Domestication for soyfood use, westward spread. Cytology: 
Karyotype, aneuploids, chromosome interchanges, 
interspecifi c hybridization. Genetics: Linkage maps, 
restriction fragment length polymorphism and amplifi cation 
DNA length polymorphism. Breeding objectives: 
Important soyfoods, heightened Western interest in 
soyfoods. Germplasm resources. Reproductive biology: 
Flower biology, cross-pollination, male sterility. Breeding 
strategies and methods. Genetic traits and soyfood variety 
development: Seed size, protein and oil content, oil 
composition, lipoxygenase genes, sugar content, swell ratio, 
hilum color, protein composition and texture. Biotechnology 
and its applications: Rapid multiplication of valuable 
genotypes, somaclonal variation, introgression of valuable 
traits from perennial species (especially of subgenus 
Glycine into G. max), other uses, transformation, criteria of 
successful germline transformation event, Agrobacterium-
mediated transformation, protoplast transformation and 
regeneration, transformation by particle bombardment, cell, 
protoplast and tissue culture, regeneration from immature / 
mature cotyledons or immature embryos, regeneration from 
leaves, protoplast culture and plant regeneration. Future 
prospects.
 Tables: (1) Major producers and consumers of soybean, 
1989-90. (2) Soybeans consumed as soyfoods in Japan in 
1986. (3) Publicly released US soybean varieties developed 
for (or utilized in) the soyfoods market. (4) Agronomic and 
chemical characters of Japanese and US varieties grown 
at Clayton, North Carolina, USA, in 1988. (5) A partial 
listing of soybean seed requirements for selected soyfoods 
consumed in Japan. (6) Selected Japanese soyfoods varieties. 
(7) Traits genetically engineered into soybeans.

1877. Bud, Robert. 1993. The uses of life: A history of 
biotechnology. Cambridge, MA; New York, NY: Cambridge 
University Press. xvii + 299 p. Illust. Index. 24 cm. [557 ref]
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• Summary: Contents: List of illustrations. Foreword by 
M.F. Cantley (Concertation Unit for Biotechnology in 
Europe {CUBE}). Acknowledgements. Introduction. 1. 
The origins of zymotechnology: Introduction, the chemical 
roots of zymotechnology, from zymotechnology to organic 
chemistry, the biological alternative, agriculture, brewing, 
zymotechnics as trademark (zymotechnology, fermentation, 
the Zymotechnic Institute of Chicago [Illinois]). 2. From 
zymotechnology to biotechnology. 3. The engineering of 
nature. 4. Institutional reality. 5. The chemical engineering 
front. 6. Biotechnology–the green technology. 7. From 
professional to policy category. 8. The wedding with 
genetics. 9. The 1980s: between life and commerce. 
Epilogue. Notes. Sources.
 Chapter 1, a fascinating history of the early days of 
biotechnology, discusses: Emil Christian Hansen, Berlin’s 
Institut für Gaerungsgewerbe, Louis Pasteur (p. 6-7), the 
German father of chemistry and Prussian court physician 
Georg Ernst Stahl (1659-1734), his interest in phlogiston, 
zymotechnics and practical teaching of brewing, in 1762 the 
word zymotechnie entered the exclusive dictionary of the 
Académie Française (p. 8-9), Mary Shelley and her novel 
Frankenstein (published in 1817; Frankenstein’s teacher, 
Professor Walden, admired the results of chemistry), the 
1928 synthesis of urea by Friedrich Woehler caused the 
distinction between natural and chemical products to blur 
and almost disappear, the implications were explored by his 
friend, the brilliant chemist, teacher, and publicist Justus 
Liebig who shared Stahl’s faith in practical applications, 
Liebig came to be increasingly identifi ed with the chemistry 
of agriculture and physiology, and organic chemistry, his 
pupils August Hofmann and James Muspratt, Adolf Baeyer 
who was Liebig’s successor at Munich created a school 
based on the study of natural products (p. 10-11), Emil 
Fischer, Baeyer’s greatest pupil, explored the carbohydrates 
and proteins, competition in Germany between organic 
chemistry and biochemistry, German Professor Julius 
Wiesner and his book Raw Materials of the Plant World (Die 
Rohstoffe des Pfl anzenreiches) (p. 12-13).
 “In 1857, Pasteur demonstrated that lactic acid 
fermentation was the result of the action of live microbes. 
Through the next decade, he debated increasingly hotly 
with Liebig who insisted on the purely chemical origins 
of fermentation phenomena. Pasteur constructed a new 
scientifi c discipline based on his understanding of microbes, 
‘microbiology.’ Where chemistry was characterized by the 
balance, the new science had its own central instrument, the 
microscope” (p. 14).
 The 19th century in Europe saw the rise of major cities 
such as Paris and London, and the expansion of the industrial 
revolution in Britain. “Academic leaders argued that they 
should play their part in helping a development of the society 
that would avoid the division into a declining agricultural 
sector and an impoverished industrial proletariat.

 “The fi rst German agricultural college was established 
in the year of Prussia’s humiliation at the hands of the 
French, 1806, by a practical agriculturalist much impressed 
by British achievements, A.E. Thaer. His academy at Möglin 
was combined with the newly established University of 
Berlin in 1810. Largely inspired by Thaer’s example, twenty 
agricultural colleges were founded in German-speaking 
lands between 1818 and 1858. The development of trades 
traditionally closely associated with agricultural development 
would also enable organic change.”
 “So far the emphasis was on teaching. However, all over 
Europe research followed.
 “In France, Boussingault founded his private agricultural 
research laboratory at Bechelbronn in 1835, and Lawes 
and Gilbert established their laboratory at Rothamsted near 
London in 1842. These initiatives inspired, in Germany, the 
foundation of a research laboratory at Möckern (Moeckern), 
in 1851. Two years later, another followed in Chemnitz. 
By 1863, there were seventeen and, by 1877, fi fty-nine so-
called research stations in Germany. In the United States, 
the Morrill Act of 1863 and the Hatch Act of 1887 sustained 
the development of land grant colleges and associated 
agricultural research stations [sic, experiment stations] (p. 
16-17).”
 Brewing was an agricultural industry and increasingly 
big business in Germany and Britain, the foundation of 
the world’s fi rst major chemical association, the Chemical 
Society of London in 1841 was driven by the energies of 
Robert Warington, German leaders were J.J. Steinmann 
(1799-1833) and Carl Balling–who espoused the term 
Zymotechnik in the 4th volume of his classic text on brewing 
(Account of the Progress of the Zymotechnic Arts and 
Sciences). “Just as agricultural centres had moved from a 
purely educational role to a greater infl uence on research, so 
this process could be observed in the special case of brewing. 
The fi rst great centre, established in 1872, was at the school 
at Weihenstephan near Munich where brewing had been 
taught for more than twenty years. Its formation was driven 
by the entrepreneurial pharmaceutical chemist Carl Lintner, 
who within three years of arriving at Weihenstephan in 1863 
had founded his journal, Bayerische Bierbrauer. In the fi rst 
volume, Lintner ran a series of historical articles about the 
life of Balling, as the fi rst of the founders of zymotechnics 
‘for future cultural historians’ (p. 18-19).”
 Emil Christian Hansen and the damaging effects of 
wild yeasts, Balling identifi ed the role of yeast in brewing 
before Pasteur, debate over use of the words zymotechnology 
vs. Pasteur’s microbiologie (p. 20-21). Alfred Jorgensen 
popularized the word “zymotechnics,” John Ewald Siebel 
started a journal titled Zymotechnic Magazine in Chicago and 
in 1901 he founded the Zymotechnic Institute. “Siebel was 
widely respected and suffi ciently renowned to be the focus of 
a 1933 History of Brewing in America.
 Chapter 2 (p. 48-49) discusses William J. Hale, Henry 
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Ford, and the rise of Chemurgy in America. “Hale did 
not distinguish too fastidiously between the boundaries 
of chemistry and used his word rather as others had 
employed ‘zymotechnology.’” A photo shows “Henry Ford 
demonstrating the strength of a car body made from soya 
bean-based plastic in 1941.”
 Chapter 5 (p. 106-09) discusses Japan as the dominant 
center of the fermentation industry by the 1960s, and the 
koji mold. “In Japan, the development of microbiology was 
closely related to agricultural development and found an 
institutional home in the Agricultural Chemistry Society 
established in 1924. So, for all the special features of 
Japanese culture, the concept of a microbiology harnessed 
to agriculture closely paralleled chemurgy in the United 
States. There is a strange irony in this, since the promoters of 
chemurgy were strongly nationalistic and particularly anti-
Japanese.
 In 1936, the key appointment of Kin-ichiro Sakaguchi as 
professor of agricultural chemistry at the University of Tokyo 
established the reputation of the nation’s premier department 
of industrial microbiology.”
 The Danish fi rm of Novo Industri emerged as the 
world’s largest enzyme manufacturer. Not until 1974 did 
Novo and Gist Brocades in the Netherlands develop cheap 
and effective methods for using enzymes to convert the 
glucose in corn to fructose (glucose isomerase). Otto Röhm 
(Roehm) patented an enzyme preparation for washing 
in 1913, and his company Röhm & Haas marketed their 
presoak product ‘Burnus’ for about 50 years.
 The subsection titled “Biogas and gasohol” (p. 132-
33) notes that in 1974, a sugar magnate in Brazil, Urbano 
Stumpf, persuaded the country’s president that alcohol made 
from sugar could by itself power all Brazil’s cars, replacing 
petroleum. Brazil committed great resources to this program 
and by 1980 was seen as a model to the world. America, too, 
was interested in reviving what Hale had called “agri-crude” 
and what was coming to be called “gasohol.”
 The subsection on “single-cell protein” (p. 133) 
discusses chlorella, tempeh, soya texturized to make an 
artifi cial meat, and growing microorganisms on petroleum 
for food. Max Delbrueck had called yeast an “edible 
mushroom.”
 Monsanto and the Plant Variety Protection Act of 1970 
(p. 195). Address: The Science Museum, London, U.K.

1878. Pitchford, Paul. 1993. Healing with whole foods: 
Oriental traditions and modern nutrition. Berkeley, 
California: North Atlantic Books. xxii + 656 p. Illust. Index. 
26 cm. 2nd ed. 1996. 3rd ed. 2002 (both by same publisher). 
[536 ref]
• Summary: Contents: 1. Origins. Part I: The roots of 
diagnosis and treatment. 2. Yin-yang and beyond. 3. Qi 
vitality. The six divisions of yin and yang: 4. Heat/cold–The 
thermal nature of food and people. 5. Exterior/interior: 

Building immunity. 6. Excess and defi ciency.
 Part II: Essentials of nutrition. 7. Dietary transition. 8. 
Water. 9. Protein and vitamin B-12.
 10. Oils and fats. 11. Sweeteners. 12. Salt. 23. 
Condiments, caffeine, and spices. 14. Vitamins and 
supplements. 15. Calcium. 16. Green food products. 17. 
Survival simplifi ed. 18. Enjoyment of food. 19. Food 
combinations.
 20. Fasting and purifi cation. 21. Food and children.
 Part III: The fi ve element and organ system. 22. Five 
elements: Seasonal attunement and the organs in harmony 
and disease. 23. Therapeutic use of the fi ve fl avors. 24. Wood 
element. 25. Fire element. 26. Earth element. 27. Metal 
element. 28. Water element.
 Part IV: Diseases and their dietary treatment. 29. Blood 
sugar imbalance [diabetes]. 30. The stomach and intestines. 
31. Blood disorders. 32. Cancer and regeneration diets. 33. 
Other degenerative disorders.
 Part V: Recipes and properties of vegetal foods. 34. 
Vibrational cooking. 35. Grains. 36. Breads. 37. Legumes–
Peas, beans, and lentils: Healing properties of legumes, 
improving the digestibility of legumes, techniques for 
cooking legumes, miso (incl. miso soup and natto miso), 
tempeh, tofu. 38. Nuts and seeds. 39. Vegetables.
 40. Sprouts. 41. Salads. 42. Seaweeds: Agar-agar, dulse, 
hijiki and arame, kombu and kelp, nori, wakame, Irish 
moss and Corsican (Alsidium helminthocorton; it is sold 
as a tea and discharges worms. 43. Soups. 44. Sauces. 45. 
Condiments: Chutneys and relishes. 46. Spreads and patés. 
47. Pickles. 48. Grain and seed milks (incl. sesame seed 
milk, almond milk, almond milk shake, sprouted grain milk 
{oats, rice, millet, barley}, cooked grain milk). 49. Rejuvelac 
and yogurt.
 50. Fruit. 51. Desserts. Appendixes: Recipe locator. 
Bibliography (180 references, mostly alternative; Oriental 
philosophy. Chinese medicine: Theory and foundations. 
Chinese dietary therapy. Ayurvedic and Tibetan medicine. 
Western approach to nutrition. Healing the spirit and 
mind. Chinese herbology. Western herbology. Healing 
with food. Green foods. Amaranth. Seaweeds. Vegetarian, 
macrobiotic, vegan. Children. Ecology, politics, and ethics 
of food. Degenerative diseases and immunity. Toxins and 
radiation. Cookbooks. Food catalogs, guides, and references. 
Sources of data for tables, charts, and nutritional statistics). 
References and notes (356 refs, mostly scientifi c). Resources 
index (Incl. Soyfoods Center).
 The following are listed in the index (f = most important 
pages): Acid-forming foods (p. 235f, 240). Aduki [azuki] 
beans (p. 26, 34, 50, 60, 68, 77, 178, 273, 305, 307, 319, 
362, 467f). Amaranth (lots, 419-20f). Amasake (p. 98, 152-
53, 155, 160, 163, 275, 287, 592f). Animal products (lots). 
Aspergillus oryzae (p. 592). Ayurveda (lots). Black sesame 
seed (lots, 492f). Black soybean (60, 68, 288, 317, 324, 327, 
468). Bran (p. 332) and its role in relieving constipation 
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(345-46). Buckwheat (lots, 422f). Buddha. Calcium (lots). 
Cancer. Cheese (but no soy cheese). Cholesterol. Cigarette 
smoking. Coldness, bodily. Dampness, bodily. Defi ciency. 
Digestibility (Improving the digestibility of legumes, p. 
471-73). Five elements system. Free radicals. Gerson, Max 
and cancer therapy (p. 41, 126, 162, 365-66, 381). Goiter. 
Gomasio [sic, gomashio]; sesame salt (p. 272, 566f). Heart 
/ Heart/mind. Heat (lots). Hijiki. Ice cream (p. 291, 305 
[no soy]). Job’s tears (p. 381, 383). Kasha (buckwheat, 
p. 422). Kelp. Kloss, Jethro (p. 366, 381). Koji (p. 479). 
Kudzu (p. 22, 25, 29, 60, 289, 299, 309, 317, 414f). Lecithin 
(lots, p. 127, 470, 414f). Legumes (lots, p. 466-471, 473f). 
Macrobiotics (p. 3-4). Marijuana (lots). Menopause (p. 181-
82, 362-364f, 441, 468, 497). Microwave cooking (p. 20). 
Milk). Mind, Chinese Zen concept of. Miso (p. 33-34, 60, 
72-74, 78, 81, 90, 92, 98, 101, 105-06, 150, 159, 164, 195, 
221-22, 272, 275, 315, 376, 479-82f; natto miso p. 482). 
Mochi (p. 436-37f). Mother’s milk–to increase. Mucus. 
Nails, dry and brittle (p. 285). Oils (incl. soy oil, p. 138-41) 
Omega-3 fatty acids. Nori. Protein (lots). Qi [chi, p. 16-17]. 
Quinoa. Rice syrup. Schweitzer, Albert (365). Sea palm (p. 
541). Seaweed (lots, p. 540-55f–see also Agar, alaria, arame, 
bladderwrack, Corsican, dulse, hijiki, Irish moss, kelp, 
kombu, nori, ocean ribbon, sea lettuce, sea palm, wakame). 
Seitan (p. 446-47). Sesame butter (p. 81, 492). Sesame seed 
(lots, 492f). Soybean (p. 52, 56, 60, 105, 124, 161, 178, 232, 
235n, 250, 300, 466, 470f; children and soy products 253-
54; soy sprouts p. 22, 34, 122, 291, 470f; see also miso, soy 
sauce, tempeh, tofu).
 The section titled “Soybean” (p. 470) begins: “Cooling 
thermal nature; sweet fl avor; strengthens the spleen-
pancreas; infl uences the colon; moistens conditions of 
dryness; supplements the kidneys; cleanses the blood vessels 
and heart, improving circulation; helps restore pancreatic 
functioning (especially in diabetic conditions); promotes 
clear vision; diuretic; lowers fever; highly alkalizing and 
eliminates toxins from the body; boosts milk secretion 
in nursing mothers. Also used as a remedy for dizziness, 
childhood malnourishment (especially in the form of tempeh 
and soy milk), skin eruptions, constipation, edema, excessive 
fl uid retention and toxemia during pregnancy, and food 
poisoning. For the imbalances during pregnancy and for 
food poisoning, drink soybean juice (prepare as ‘aduki juice’ 
above). Soybeans are a natural source of lecithin–a brain 
food.
 “Unless well-cooked, soybeans inhibit the digestive 
enzyme trypsin, making them [sic] diffi cult to digest. The 
fermentation process, such as used in tempeh, tofu, miso, and 
soy sauce, also eliminates the beans’ trypsin-inhibiting effect.
 “Soybean sprouts are cooling with a sweet fl avor. 
They are diuretic and used to treat spasms, arthritis, food 
stagnation, heat-type coughs and other heat conditions 
marked by one or more signs such as yellow tongue coating, 
yellow mucus, and scanty, dark yellow urine.”

 Soy sauce (p. 34, 78, 81, 98, 105-06, 150, 159, 164, 
195, 222, 272, 277, 315, 414f, 480). Spirulina. Sprouting (p. 
232-33). Sprouts (lots, p. 528-30f). Steiner, Rudolf (p. 19-
20, 504). Stomach (benefi cial foods, stomach/duodenal heat 
and, strengthening food). Stress. Sugar (lots). Superoxide 
dismutase (SOD). Sweating–night sweats (p. 24, 117, 441). 
Sweeteners. Sweet rice (p. 433f). Tahini (sesame, p. 106, 
225, 493). Tempeh (p. 22, 34, 56, 60, 96, 99, 105, 124, 216, 
221, 242, 250, 290, 307, 310, 482-86f; vitamin B-12 and 
p. 98). Thirst. Tobacco. Tofu (p. 22, 25, 34, 55-56, 60, 68, 
81, 105, 124, 242, 250, 290-91, 300, 303, 307, 310, 317, 
327, 486-89f). Tomato. Tongue coating and digestion (p. 
399). Umeboshi plums (p. 78, 159, 222, 272, 307, 414, 
583f). Umeboshi vinegar (p. 414). Urinary incontinence 
and defi ciency of kidney qi (p. 318-19). Urination, frequent, 
from kidney qi and yang defi ciencies (p. 318). Valerian 
root. Vegan (p. 5, 95, 137, 261, 389, 502). Vegetarianism (p. 
81-82, 95). Vitamin B-12. Vitamin E. Vitamin K. Wakame. 
Warming foods (p. 18-20, 26-27). Warts. Watermelon. Wind, 
bodily (foods which quell, 286-89; incl. black soybean, p. 
468). Yang. Yin.
 Talk with Heartwood Institute. 1997. Nov. 12. This is 
basically a massage school that also offers retreats. Paul’s 
background is in the martial arts and massage. He graduated 
from a college after 4 years but the name of the college is 
not available. He also did 2 years of graduate work at an 
institution whose name is not available. The Institute sent 
their catalog/brochure. Address: Director, Heartwood Inst. 
Wellness Clinic and Oriental Healing Arts Program, 220 
Harmony Lane, Garberville, California 95542. Phone: 707-
923-5000.

1879. Jokichi Takamine, chemist [brief chronology]. 1993? 
Peoria, Illinois. 1 p. Undated. Unpublished manuscript.
• Summary: “In 1890 he was in Chicago, employed by the 
Whisky Trust (Distillers’ and Cattle Feeders’ Trust) applying 
some of his research experiments with Sake to manufacture 
of whiskey. Results showed promise and in 1891 he was 
transferred to Peoria, the home offi ce of the trust.
 “Takamine’s process substituted less expensive wheat 
bran for the normally used barley malt. Production work 
was carried out at the Manhattan and Woolner Brothers 
distilleries located along the south side riverfront.
 “His Peoria home was in the 2100 block of N. Jefferson 
with the house next door being used as his private laboratory 
and the location of the Takamine Ferment Company. Both 
houses still stand and are located just north of the Peoria 
Mass Transit garages.
 “In 1896 Takamine moved to New York. It had been 
discovered that Taka-Diastase” could also be used as a 
remedy for dyspepsia. It was later manufactured by Parke, 
Davis & Company of Detroit [Michigan].
 “In 1901 he announced his discovery of adrenalin, the 
fi rst home to be isolated. Adrenalin, manufactured from” 
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the adrenal glands of cattle, “was used by surgeons to stop 
surgical bleeding.”
 “In 1914 he formed the Takamine Laboratory, Inc. at 
Clifton, New Jersey which he operated until his death.
 “Takamine died in New York City on July 22, 1922.” 
Address: Peoria, Illinois.

1880. Product Name:  EdenRice–Rice Beverage (Amazake 
Made from Koji) [Original].
Manufacturer’s Name:  Eden Foods, Inc. (Distributor). 
Made in Saline, Michigan, by American Soy Products, Inc.
Manufacturer’s Address:  701 Tecumseh Road, Clinton, MI 
49236.
Date of Introduction:  1994 February.
Ingredients:  Purifi ed water, organic brown rice, rice bran 
oil, rice syrup, carrageenan, lemon juice, kombu (seaweed), 
Lima sea salt, calcium carbonate.
Wt/Vol., Packaging, Price:  1 liter (33.8 oz) Tetra Brik 
Aseptic carton.
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per 8 fl  oz.: Calories 110, calories from fat 
25, total fat 3 gm (4% daily value; saturated fat 0.5 gm), 
cholesterol 0 mg, sodium 85 mg (4%), potassium 25 mg, 
total carbohydrate 21 gm (7%), protein 1 gm, calcium 4%, 
iron 2%. Percent daily values are based on a 2,000 calorie 
diet.
New Product–Documentation:  Talk with Ron Roller, 
President of American Soy Products (ASP). 1993. Two new 
beverages, Rice Blend and Rice Soy, were introduced at 
the Natural Products Expo East, Sept. 9-12, in Baltimore, 
Maryland. They are both made from real, traditional rice 
koji. The Rice Soy (made of amazake and soymilk) tastes 

better than soymilk. These are really good products that 
took a great deal of time and innovation to develop; they 
should be on the shelves of natural foods stores in about mid-
October.
 Talk with Ron Roller. 1993. Oct. 19. These new products 
are now expected to be in stores by December. Originally 
they were going to be named Rice Blend and Rice-Soy, 
but now the names have been fi nalized to EdenRice, and 
EdenBlend. The packages are now being printed; it takes 
5-6 weeks to print the fi lm. On 25 June 1993 Imagine Foods 
sent Ron a generic letter by certifi ed mail notifying him that 
Grainaissance had accepted a license on Imagine Foods’ 
patents. Ron called Tony Plotkin of Grainaissance and Tony 
said he was using a commercial enzyme in addition to the 
koji. Ron replied to Imagine Foods that ASP was using 
only koji and that they didn’t violate their patents. Ken 
Becker of Imagine Foods continues to try to get American 
Soy Products to accept a license, in part because they are 
suspicious ASP is using a commercial enzyme or enzymes 
(such as glucosidase) in addition to koji–which ASP is not 
doing.
 Talk with Ron Roller. 1994. Jan. 15. They have started 
making EdenBlend commercially; a little may be in the 
stores by now. Production of EdenRice will start tomorrow; 
it may not be in retail stores until February. Attorneys 
from Imagine Foods and ASP are still writing letters back 
and forth as to whether or not ASP’s process infringes on 
Imagine Foods patent. ASP located an article by Hideo 
Shikata titled “Components in Amazake: Determination of 
Sugar Composition” (in Japanese). It states that 50-80% 
of the sugar in amazake produced by rice koji is glucose, 
whereas Imagine Foods claims that mostly maltose and 
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little or no glucose is produced by koji, using the traditional 
method without adding enzymes.
 Label sent by Ron Roller. 1994. Jan. 16. Tetra Brik 
carton. Red, green, and black on light yellow. “A refreshing, 
naturally sweet organic rice beverage.”
 Ad (1/3 page color) in Vegetarian Times. 1994. Dec. 
p. 32. “New alternative food beverages from the makers 
of Edensoy: EdenBlend and EdenRice.” Photos show the 
package.

1881. Yomiuri Shinbun (American ed.). 1994. The lost 90 
years of Sho-Fu-Den: After 43 years, Jokichi Takamine III 
fi nally returns home. March 25.
• Summary: Exactly 100 years ago, Dr. Jokichi Takamine 
succeeded in preparing the digestive enzyme, Taka-
Diastase. Six years later, in 1900, he was also successful in 
isolating adrenaline, which greatly reduced the mortality 
rate of patients in surgical operations. These two great 
achievements, each worthy of a Nobel Prize, brought Dr. 
Takamine wealth and international acclaim. “During his 
lifetime he also left us with two cultural legacies of great 
importance which refl ected his hopes for a lasting Japan-U.S. 
friendship, as well as his concern for those living in the U.S. 
These legacies are the establishment of The Nippon Club and 
Japan Society in New York City, and the preservation of the 
magnifi cent of the magnifi cent palace in New York, Sho-Fu-
Den.
 “In the midst of the Russo-Japanese War in 1904, Dr. 
Takamine suggested that Japan enter the World’s Fair to be 
held in St. Louis, Missouri, in hopes of winning support from 
the U.S. and Great Britain. After the World’s Fair, he was 
awarded Japan’s main pavilion, Ho-O-Den and transferred it 
to Merriewold in Sullivan County, New York. There it was 
renamed Sho-Fu-Den by Ototi Keisuke, Privy Councilor of 
the Meiji Era.” It “became the site of intellectual and cultural 
exchange between Japanese and American politicians and 
intellectuals. These glory days. however, have vanished 
during the past 90 years. After Dr. Takamine’s death, the 
Takamine family was torn asunder.”
 “Although forgotten by the Japanese government as 
well as Japanese residing in the U.S., Sho-Fu-Den has been 
preserved and maintained by Americans until eight years ago 
[i.e., about 1986] when a casual incident brought it back into 
the hands of Japanese ownership. Furthermore, it is known 
that the grandson of Dr. Takamine, Jokichi Takamine III, was 
alive and well and working as a clinician in Los Angeles, 
California. Yomiuri America invited Dr. Takamine III to 
Sho-Fu-Den, where he had spent his early childhood years. 
Today, there is a movement to restore Sho-Fu-Den among 
businessmen, diplomats, and experts in other fi elds to make 
it a symbol of Japan-U.S. friendship in the 21st century. 
The rally around the ‘last Dr. Takamine’ is bringing back 
attention to the relative obscurity of 90 years in the Takamine 
family spanning 3 generations, as Sho-Fu-Den quietly 

awakens to a new era in the deep woods on the outskirts of 
New York.”
 A photo shows the 2-3 Japanese standing in front of 
Sho-Fu-Den.

1882. Wood, Brian J.B. 1994. Bean Products Ltd.: The 
earliest known company to make fermented soy sauce in the 
United Kingdom (Interview). SoyaScan Notes. March 30. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Brian Wood was born in Birmingham, 
England. He earned his BSc and PhD degrees at 
Birmingham University in the Malting, Brewing, and 
Applied Biochemistry Department, where he studied lactic 
acid bacteria for his PhD. In 1959 he came to the USA 
on a fellowship from the National Cancer Institute for 
post-doctoral research at the Dept. of Biochemistry and 
Biophysics, University of California at Davis. With Lloyd 
Ingraham, he studied the mode of action and kinetics of the 
enzyme tyrosinase. One day in 1960 Prof. Herman Pfaff, 
who taught food science and microbiology at Cal-Davis and 
is still one of the world’s leading authorities on yeasts, took a 
group of students (including Brian) taking a course of his to 
visit Lucky Lager (a beer brewery) in or near San Francisco. 
During the trip they also visited a small Japanese shoyu 
factory in San Francisco (probably in Chinatown) that made 
fermented soy sauce. There Brian fi rst became interested 
in the soy sauce fermentation process. He wondered what 
involvement lactic acid bacteria might have in the process.
 Then he studied with Prof. Goldman in the Department 
of Zoology, and in 1961-62 traveled to the Antarctic, where 
he studied microalgae. In 1962 he returned to Britain, spent 
6 years with Unilever, then in 1968 took up his present 
appointment teaching and doing research at the University 
of Strathclyde (in Glasgow, Scotland), in the Department of 
Applied Microbiology (which in 1982 was incorporated into 
the Dept. of Bioscience and Biotechnology).
 Professor Morris, the head of the department, had served 
in East Asia during World War II and had considerable 
appreciation of the importance of Oriental foods. He was 
trying to build a link with Singapore, and assigned Yong 
Fook-Min of Singapore to work with Brian for his MSc. 
There he and Brian began to investigate the role of lactic acid 
bacteria in East Asian soybean fermentations, starting with 
soy sauce. Yong was an exceptionally hard worker and his 
1971 MSc thesis produced the four key papers on which all 
later work was founded. In 1974 Yong and Wood wrote “The 
Microbiology and Biochemistry of Soy Sauce Fermentation,” 
a defi nitive 38-page study containing 270 references. After 
that, Brian had three students (including Sumbo H. Abiose, 
a Nigerian woman) complete PhD’s and write doctoral 
dissertations on aspects of fermented soyfoods.
 In 1974 Goel, Yong, and Wood applied for a British 
Patent on a quick method for making soy sauce; it was 
issued in 1976. In about 1978 Brian became interested in 
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starting a commercial soy sauce factory in Scotland. So 
that year he initiated discussions with Edward North, head 
of the university’s Center for Industrial Innovation. North 
referred Brian to Dr. Colin Walker and together in late 1979 
they got a grant of £84,000 from the Wolfson Foundation, 
to study the feasibility of starting such a factory and what 
problems would be involved in scaling up from laboratory 
to commercial scale. By 1980-81 it became clear that the 
project was feasible. The University of Strathclyde provided 
some of the start-up capital, additional money came from 
remaining Wolfson Foundation funds, and Brian’s group 
obtained overdraft facilities from the university’s bank 
(The Bank of Scotland), which meant they could borrow 
a specifi ed amount of money and the university would 
guarantee the loans. Since no individual researchers put up 
any money, the university owned the soy sauce company. 
In April 1982 the group established a company named 
“Bean Products Ltd.” in Cumbernauld, which is about 11 
miles northeast of Glasgow. They selected Cumbernauld 
for various reasons, one of which was that advantageous 
rental terms were available there. They moved into a new 
rental structure, in a space with 8,000 square feet. They had 
a rent holiday for 1-2 years. Employees of the company 
consisted of a salaried factory manager (Christopher 
Corden), a salaried accountant/offi ce and business manager 
(Michael Riddle), a PhD graduate of Brian’s department 
served as company microbiologist, biochemist, chemist etc. 
(Dr. Jennifer Mackie), and they had about 4 workers who 
made soy sauce. Brian was employed by the university, 
not by the company. Some weeks he spent a great deal of 
time at the factory and other weeks he spent little or no 
time there–in part because of the demands of his extensive 
teaching schedule. Dr. Colin Walker spent more time at 
the plant than Dr. Wood. There they made one Southeast 
Asian-style fermented soy sauce for the UK wholefoods 
market. The main ingredients were whole soybeans and 
koji that was made in small plastic trays–ordinarily used for 
carrying bread. Roughly equal parts of soybeans and roasted 
cracked wheat were used. The soy sauce was fermented for 
about 3 months at 38-40ºC using a temperature controlled 
fermentation. The “salt mash” (moromi) was inoculated with 
yeasts and bacteria. A dark sugar preparation was added to 
the fi nished sauce to sweeten the fl avor, darken the color, 
and thicken the consistency. The company bottled a small 
amount of the fi nished soy sauce and sold it mostly to health 
food shops under two labels: “Bean Products Japanese-
Style Soy Sauce” and “Bean Products Chinese-Style Soy 
Sauce.” But most of their product was blended with other 
ingredients after the fermentation to the specifi cations of 
other companies. It was shipped to these companies in bulk 
plastic containers; some bottled it under their own labels, but 
most used it as an ingredient in foods. Cauldron Foods used 
it as an ingredient in their tofu burgers.
 After a while the university, which owned Bean 

Products, became uneasy as money fl owed out during the 
startup process. So in May 1984 they sold the company 
to Nestle (for a relatively low price), and it was renamed 
Nestle Foods–Cumbernauld. After Nestle bought the plant, 
Dr. Wood became inactive in the company. Jennifer Mackie, 
Chris Corden, and Michael Riddle stayed with the company. 
Nestle sold their soy sauce under the Sarsen’s brand–the 
same brand they used for their vinegar, pickles, and other 
related products. Nestle continues to operate the plant at its 
original site (though they have expanded into an additional 
4,000 square feet) using the same basic process. Dr. Wood 
estimates that they make about 1,500 metric tons a year of 
the Chinese-style fermented soy sauce. Most of it is either 
sold to other food processors, or to other companies who 
package it under their own label for resale to consumers.
 Concerning other early soy sauce manufacturers in 
the UK, Brian vaguely remembers hearing that an Indian 
entrepreneur was making soy sauce in the area of London 
at about the same time as Bean Products Ltd. He owned a 
number of food-related companies which sold mostly to 
the local Indian market. When Colin Walker was in London 
in about 1980 or 1981 he tried to visit the plant, but failed. 
Note: This company may have been either United Breweries 
International (UK) Ltd., or Soyco, both located in London. 
Address: Dep. of Bioscience and Biotechnology, Univ. of 
Strathclyde, Glasgow, Scotland.

1883. Product Name:  Rice Dream (Rice Milk in a Tetra 
Brik Carton) [Enriched in Original, Vanilla, or Chocolate 
fl avors].
Manufacturer’s Name:  Imagine Foods, Inc. (Marketer-
Distributor). Rice Beverage made by California Natural 
Products, Manteca, Calif.
Manufacturer’s Address:  350 Cambridge Ave., Suite 350, 
Palo Alto, CA 94306.  Phone: 415-327-1444.
Date of Introduction:  1994 March.
Ingredients:  Filtered water, certifi ed organic brown rice 
(partially milled), expeller pressed high oleic saffl ower oil, 
sea salt.
Wt/Vol., Packaging, Price:  32 fl  oz (946 ml) Tetra Brik 
Aseptic carton. Retails for $1.79 (12/94, California).
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per cup (240 ml): Calories 130, calories from 
fat 20, total fat 2 gm (3% daily value; saturated fat 0 gm), 
cholesterol 0 mg, sodium 90 mg (4%), total carbohydrate 28 
gm (dietary fi ber 0 gm, sugars 12 gm), protein 1 gm. Vitamin 
A 10%, calcium 30%, vitamin D 25%, vitamin C 0%, iron 
0%, phosphorus 15%. Percent daily values are based on a 
2,000 calorie diet.
New Product–Documentation:  Talk with Robert 
Nissenbaum of Imagine Foods. 1994. Nov. 23. This product 
was introduced in March, 1994. It is enriched with calcium 
and vitamins to the same level as cow’s milk.
 Product (vanilla) with Label purchased at Berkeley 
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Natural Grocery Co., California. 1994. Dec. 1. 3.5 by 7.75 
by 2.25 inches. Tetra Brik Aseptic carton. Note this new tall, 
slim carton with a new easy-pour reclosable cap. Blue, black, 
and light purple on white. Photo of a stem glass fi lled with 
white rice drink. “1% fat non-dairy beverage. With vitamins 
A and D plus calcium. Not to be used as an infant formula.” 
On one side is a recipe for Rice Dream Smoothie.

1884. Yasuda, Masaaki; Matsumoto, Tetsuya; Sakaguchi, 
Maki; Kinjyo, Sakie. 1994. Okinawa ni okeru tofuyo no 
seizo ni kansuru kenkyu. IX. Aspergillus oryzae o mochiita 
tofuyo no jukusei katei ni okeru tanpakushitsu oyobi chisso 
seibun no henka [Studies on the manufacture of tofuyo in 
Okinawa. IX. Changes in protein and nitrogen compounds of 
tofuyo prepared by Aspergillus oryzae during fermentation]. 
Nippon Shokuhin Kogyo Gakkaishi (J. of the Japanese 
Society for Food Science and Technology) 41(3):184-90. [21 
ref. Jap; eng]
• Summary: Tofuyo is a unique fermented soy protein food 
made in Okinawa Prefecture, Japan. Crude protein content 

decreased during ripening. “Digestion of soybean protein 
was examined by slab polyacrylamide gel electrophoresis. 
Some polypeptide bands of soybean globulin, such as '-, 
-, beta-subunits in beta-conglycinin," an acidic subunit in 
glycinin in the water-insoluble fraction of tofuyo disappeared 
after 3-months ripening, and that of the basic subunit in 
glycinin still remained. As maturation of tofuyo proceeded, it 
was found that soybean protein was hydrolyzed by proteases 
in the moromi (mash). During maturation, the amount of 
total free amino acids increased, and high levels of glutamic 
acid, aspartic acid, alanine and proline were found.
 Tables show: (1) Changes in chemical composition 
of tofuyo prepared by Aspergillus oryzae during various 
ripening periods. (2) Changes in the free amino acid 
composition of tofuyo prepared by Aspergillus oryzae during 
various ripening periods.
 Figures (all graphs) show: (1) Changes in ethyl alcohol 
concentration, pH and activities of various enzymes in the 
moromi (mash) during ripening periods of 0-5 months. 
(3) Changes in protein solubility ratio of tofuyo during 
ripening periods of 0-5 months. (4) Changes in the ratio 
of trichloracetic acid-soluble nitrogen to the total nitrogen 
during ripening periods of 0-5 months. Address: Dep. of 
Bioscience and Biotechnology, Univ. of the Ryukyus, 1, 
Senbaru, Nishihara-cho, Okinawa 903-01.

1885. Imagine Foods, Inc. 1994. Who needs milk? (Ad). 
Vegetarian Times. July. p. 3.
• Summary:  See next page. This attractive full-page color ad 
shows a large glass and 3 cartons of Rice Dream non-dairy 
beverage, in original, chocolate, and vanilla fl avors. “More 
and more Americans are reaching the same conclusion–they 
can enjoy life without milk. Now Rice Dream Enriched 
offers the best tasting dairy free alternative with as much 
calcium and vitamins A and D as milk.”
 This ad also appeared in the Oct. 1994 issue, p. 5, and 
the Nov. 1994 issue, p. 59. Address: Palo Alto, California. 
Phone: 415-327-1444.

1886. Belleme, John. 1994. New developments with rice 
beverages and natto (Interview). SoyaScan Notes. Sept. 16. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: At the recent Natural Products Expo on the 
East Coast there was a big battle of the rice beverages. 
Westbrae has just launched two new rice beverages in aseptic 
cartons with spouts; one is regular strength and the other is 
concentrated. This may be the fi rst natural foods product in 
an aseptic carton with a spout. Imagine Foods then switched 
to a carton with a spout. Then Imagine Foods put out a 
big poster explaining why their Rice Dream is superior 
to Westbrae’s. John prefers the fl avor and texture of Rice 
Dream.
 John’s main business is now exporting to Mitoku. There 
is a big demand for organically grown soybeans in Japan. 
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John has a standing order from Mitoku for 1,000 tons of 
small-seeded organically-grown soybeans to be used in 
Japan for making natto. Tommy Carter at North Carolina 
State University in Raleigh is breeding natto-type soybeans. 
Charles Kendall, a natto manufacturer in Massachusetts, 
is now testing the soybeans that Carter breeds. It is a nice 
relationship. Address: P.O. Box 457, Saluda, North Carolina 
28773. Phone: 704-749-9537.

1887. Edelsoja GmbH. 1994. Edelsoja soybean protein 
products (Ad). Soya Bluebook 1994. p. 56.
• Summary: This full-page black-and-white ad lists eight 
products: Nurupan (toasted full-fat soy fl our, debittered, 
microfi ne milled). Soyapan (full-fat soy fl our, enzyme 
active, microfi ne milled). Nurufl akes (toasted full-soy fl akes, 
debittered). Nurugran (toasted full-soy grits, debittered). 
Soyoco (toasted full-soy kernels). Soygrits* (defatted, 
deoiled soy grits, lightly or strongly toasted). Soyvital (edible 
soy bran, rich in dietary fi bre). Soypur (toasted full-fat 
soy fl our). * = Distributed by Lucas Meyer. A logo states: 
“Edelsoja–The Protein People.”
 This ad also appeared in Soya Bluebook Plus. 1995. p. 
82. Address: Ausschlaeger Elbdeich 62, D-20539 Hamburg, 
Germany. Phone: 040/789 55-0.

1888. Product Name:  Rice Dream (Rice Milk in a Tetra 
Brik Carton with Pour Spout) [Original, or Vanilla].
Manufacturer’s Name:  Imagine Foods, Inc. (Marketer-
Distributor). Rice milk made by California Natural Products, 
Manteca, Calif.
Manufacturer’s Address:  299 California Ave. #305, Palo 
Alto, CA 94306.  Phone: 415-327-1444.
Date of Introduction:  1994 September.
Ingredients:  Filtered water, certifi ed organic brown rice 
(partially milled)*, expeller pressed high oleic saffl ower oil, 
sea salt. * = Organically grown and processed in accordance 
with Section 26569.11 of the California Health and Safety 
Code.
Wt/Vol., Packaging, Price:  23 fl  oz (946 ml) Tetra Brik 
Aseptic carton. Retails for $1.59 (11/93 at Trader Joe’s, 
Concord, California).
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Talk with Robert 
Nissenbaum of Imagine Foods. 1994. Nov. 23. This product 
in the new Tetra Brik carton was on the shelves in stores in 
late September or early October 1994.
 Product (vanilla) with Label purchased at Berkeley 
Natural Grocery Co., California. 1994. Dec. 1. 3.5 by 
7.75 by 2.25 inches. Tetra Brik Aseptic carton. Note this 
new tall, slim carton with a new easy-pour reclosable cap. 
White clouds against a blue sky, fading into peach color, 
behind black letters, at bottom of carton. “1% fat non-dairy 
beverage. Made from brown rice. Not to be used as an infant 
formula.” On one side is a recipe for Rice Dream Smoothie.

1889. Demos, Steve. 1994. How White Wave selects 
soybeans to make tofu, tempeh, and soy yogurt, and to create 
value-added products (Interview). SoyaScan Notes. Oct. 15. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: White Wave now uses 3 varieties of soybeans: 
A blend of two varieties for making tofu, and one different 
variety for tempeh. Steve selected these varieties over a 
number of years by a trial and error process–but he would 
like to be able to select them in a more scientifi c way. For 
making soy yogurt, Steve is looking for a new variety, 
which must have a low fl avor profi le (i.e. little beany fl avor). 
Within the last year, he began talking with a soybean breeder 
who approached Steve saying that he had one soybean with a 
low lipoxygenase content (which is thought to give soymilk 
with little beany fl avor), and another with a low fat content. 
Steve is looking for better fl avor and lower calories because 
he is trying to develop value-added products out of former 
commodities for his Vegetarian Cuisine line. The key to 
doing this is developing products that taste better.
 For many years, soyfoods consumers were willing 
to sacrifi ce taste for ideology or price. Tofu and tempeh 
have traditionally been bought and sold as commodities, 
so manufacturers of these foods have traditionally paid 
more attention to yield and functional properties than to 
fl avor–since the fl avor quickly gets lost in the surrounding 
water. “Most tofu makers won’t use only Vinton soybeans 
because they are too expensive and that added expense 
cannot be passed on to the consumer. Yet everyone knows 
that vegetable-type soybeans produce a superior product–
bigger, glossier curds, meatier texture. Vintons also give a 
superior tofu yield–but Steve does not know why and he 
would be very interested in knowing the science and theory 
behind this phenomenon. Is more of the protein in the bean 
extracted in the soymilk? Does it have a higher nitrogen 
solubility index? Do the curds trap more water? I think U.S. 
tofu makers totally disregard fl avor when buying soybeans 
for tofu; they are concerned mostly with the quality and 
texture of the curd–the size, fi rmness, and elasticity of the 
curd. The majority of consumers believe that tofu has no 
taste anyway.” But value-added products are judged in a 
totally different way than commodities; consumers demand 
good taste. White Wave’s way of making soyfoods is capital 
intensive; therefore he would prefer to sell value-added 
products rather than commodities. So Steve is now studying 
how to transform his commodities into value-added products 
that command a premium price and have consumer loyalty. 
White Wave’s low-fat tofu is sold as a value-added product, 
and it has recently become the company’s best-selling tofu 
product. It allows him to “add a couple of higher gross 
margin points to his profi t.” Adding Bifi dus also adds value. 
A major opportunity is to associate soyfoods with medical 
benefi ts [as by showing that eating soyfoods reduces ones 
risk of a major disease, or by adding genistein–which Steve 
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had not heard of].
 The main factor moving White Wave in this direction 
is the “organic problem” that is emerging in America; high 
prices and limited supplies. For a number of years, Steve 
has contracted for his soybeans with a broker (also called a 
consolidator) at a certain time of year each year; the name 
of the broker and the time of year are confi dential. Steve 
contracts for specifi ed amounts of certain identity-preserved 
soybean varieties at a specifi ed price, to be delivered over 
a specifi ed period of time. He also specifi es the maximum 
moisture content, foreign material, etc. The broker then 
contracts with soybean growers and the broker stores the 
soybeans after harvest until delivery. The broker takes the 
risks associated with reduced yield or crop failure. It is much 
easier to contract with farmers if they are located nearby; 
but the farmers who end up growing Steve’s soybeans are 
all far away. It would be hard (and too much trouble) for 
him to keep in touch with weather conditions far away, and 
to visit the farmers from time to time. The organic business 
used to be based on affi davits issued by the farmer; now 
it is changing to third-party certifi cation, and that change 
should be fi nished after about one year. Having soybeans 
certifi ed by a third party raises their cost to the manufacturer 
by about 25%. It is virtually impossible to pass that on to 
the tofu consumer, since tofu is seen as a commodity. The 
federal organic law may be different in particulars from the 
California organic law–which has been the standard. All the 
tofu Steve now produces is made from organically grown 
soybeans, but soon he will offer both a low-cost regular 
(non-organic) tofu, and a certifi ed organic tofu that retails for 
about $0.15 per pound more. Then the consumer will have a 
choice. This has never really been done before.
 In the future, Steve would like to work much more 
closely with soybean breeders and seed companies to help 
solve his problems, improve the fl avor of his products, 
develop new products, and learn more about the theory and 
science that connects soybeans and soyfoods. In addition he 
is planning to set up an in-house R&D department; White 
Wave already has a test kitchen and a food technologist 
on staff. A key function of the R&D department will be 
to develop value-added products. White Wave is already 
conducting in-house taste panels but is selecting soybeans 
“from a grab-bag mentality rather than from an organized, 
scientifi c project mentality... There is absolutely no question 
that the long-term strategic development of soyfoods requires 
this approach.” The timing is perfect and Steve would like 
to establish such a relationship with a seed company as soon 
as possible. White Wave is now in the process of strategic 
planning for the next 5-7 years. But a company must be big 
enough (as White Wave now is) to devote the focused mind 
time and invest the resources to follow through for the seed 
companies this way. As a company gets larger it has a greater 
need and ability to base its choice of raw materials on a solid 
scientifi c foundation. Smaller companies might agree to 

work with seed companies but it would be hard for them to 
do it properly over the long term.
 In the past, White Wave has chosen one or two soybean 
varieties and then stopped looking for better ones for 
several years. But that will change as soon as the new R&D 
department begins operation. Address: President, White 
Wave Inc., 1990 North 57th Court, Boulder, Colorado 80301. 
Phone: 303-443-3470.

1890. Shurtleff, William. 1994. Report on soybean and 
soyfoods research trip to Ontario, Canada: 17-19 October. 
Soyfoods Center, P.O. Box 234, Lafayette, CA 94549 USA. 
21 p. Unpublished manuscript.
• Summary: Contents: 3-page program titled “Incoming 
Soybean Technical Mission.” Oct. 17. Talk with Fred 
Brandenburg, executive director of OSGMB about food-
grade Ontario soybeans exported to Asia. Canada is working 
to increase its sale of food-grade soybeans to Asia. Even 
though these soybeans are more expensive, they are of better 
quality and thus preferred. They are also very clean, since 
soyfoods makers want soybeans with little or no foreign 
matter. Most are not sold identity preserved, but they are 
large seeded, white hilum beans. Fred speaks of “crusher 
beans” and “food beans.”
 Oct. 18. Visit to Harrow Research Station, run by the 
Canadian federal government. (1) Talk by Michael Loh: 
Canada has 72% of the Singapore soybean market, 52% of 
the Hong Kong market, and 14% of the Malaysia market 
for soybeans imported for all purposes. Ontario’s goal 
is to double exports by the year 2000. Their strategy is 
selling value-added products to niche markets. Food-grade 
soybeans now being developed in Japan include Enrei, Toyo 
Suzu, Toyo Masari, Otsura, and Kita Musume. (2) Talk by 
William Shurtleff on “Breeding Soybeans for Food Uses.” 
(3) Presentation by Doug Jessop of the Food Processing 
Lab. at Harrow. He has been making and studying tofu there 
since 1983, and on a regular basis since 1984. He shows us 
his process, using lab equipment that cost about $15,000 
not including the Instron system that measures texture. (4) 
Talk with transparencies by Dr. Dick Buzzell on breeding 
soybeans to make tofu. Harovinton gives the best tofu yield 
of all the varieties developed in Canada. A soyfoods maker 
can either contract with farmers in advance to have soybeans 
grown for them, or buy the soybeans from traders after they 
are harvested. To take optimum advantage of a soybean for 
making tofu, you must know the protein content then add the 
appropriate amount of water. The more protein in the bean, 
the more water you must add to get the highest yield. Identity 
preservation (IP) costs more. The yields will be lower and 
you must contract for it in advance; a problem is how to 
deliver the beans year-round to the end user. (4) Talk by Dr. 
Ma of Central Food and Animal Research. His specialty 
is vegetable protein. He is collaborating with ProSoya to 
make soy protein isolates from soymilk since Russia wants 
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to make its own isolates. The soybeans with the highest 
protein content (on a dry weight basis) are BARC-6 53.4%, 
Harovinton 45.5%, Enrei 45.0%. One Japanese mutant 
soybean has none of the three types of lipoxygenase. Lines 
that lack A-4 protein give fi rmer tofu. In isolines, everything 
is the same except for one trait.
 Oct. 19. (1) Visit to OSGMB with Fred Brandenburg 
to hear presentation, see facilities and collect documents. It 
takes more solar energy to lay down oil in a soybean than 
protein. Thus after a hot, dry summer, Canadian soybeans 
contain more oil. Soybeans in hot, tropical countries near 
the equator also generally contain more oil. In 1985 Canada 
became a net exporter of soybeans. The cost of producing 
soybeans in Canada is about the same as in the USA, but the 
U.S. often ships full vessels of soybeans and is near oceans, 
whereas Ontario often ships containers (20 or 40 tons), either 
out the St. Lawrence Seaway or down the Mississippi River. 
Some agrochemicals that are legal in America are not legal 
in Canada. All agrochemicals must be licensed, as must some 
farmers. Mr. Goh says that Chinese believe white hilum 
soybeans contain more protein than other soybeans. (2) Visit 
to Canadian Grain Commission to learn how Canada inspects 
and exports soybeans. The closest that a full seagoing vessel 
can get to Ontario is Montreal (Quebec)–the last deep-water 
port up the St. Lawrence Seaway. In Canada, dockage (both 
big and tiny foreign matter) is removed from soybeans before 
foreign material is calculated. This makes Canadian soybean 
much cleaner than those from the USA. Address: Lafayette, 
California. Phone: 510-283-2991.

1891. Morano, Jim. 1994. The patents for making rice syrup 
owned by California Natural Products may not be valid 
because of prior art (Interview). SoyaScan Notes. Nov. 11. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jim has a PhD in food science from Rutgers 
University, as well as an MBA and a Master’s degree 
in philosophy from Rutgers. His business, Innovative 
Sweeteners, manufactures organic malt extract, sweet 
sorghum syrup, and corn syrup from grits. He wants to start 
making rice syrup using commercial enzymes, he has found 
a customer for this product, and he has done considerable 
research on the process. He was recently told by Pam Sander 
of Zumbro, Inc., that her company has started to make rice 
syrup using commercial enzymes. They were challenged by 
California Natural Products (CNP, which has two patents on 
the process) but CNP dropped their challenge and essentially 
backed down [Note: Not correct; see interview with Pam 
Sander 16 Nov. 1994].
 He has also talked with Tony Plotkin of Grainaissance, 
Bob Kennedy of Chico-San, the man who developed 
Kennedy’s enzyme process for making rice syrup, and 
several men from H.J. Heinz who were closely involved in 
the purchase of Chico-San. Jim knows the Heinz and many 
people who work there. Chico-San once made rice syrup 

in California. [Note: Chico-San started to make rice syrup 
(amé) in 1972. A fi re in 1972 destroyed the Chico-San plant 
located at Chico, California, and set back the company’s 
marketing efforts 5 years]. Originally they made it using 
the traditional koji method, but then in about 1974 Kennedy 
decided to switch to using commercial enzymes because of 
the diffi culty in using koji. Over a period of time, Kennedy 
had three plants in California for making rice syrup; Jim 
thinks the fi rst one burned down. He had to move his 
operations to a new third plant when sales of Rice Cakes 
started to take off.
 In 1974 a man named Carl Abbot, a very smart 
technical person, was loaned to Chico-San by a local nut 
company. The owner of the nut company owned a portion 
of Chico-San at the time. He looked at the koji enzymes, 
which were basically fungal alpha amylases, and he found 
several companies that sold those enzymes, as extracts of 
the Aspergillus oryzae in koji. By choosing alpha amylase 
as the main enzyme, he kept the high level of maltose in 
Chico-San’s new rice syrup made with enzymes. Then he 
added another enzyme, a high-temperature alpha amylase 
that helped to liquefy the rice at very high temperatures. So 
in 1974-76 Carl developed the procedures and enzymes to 
switch from koji conversion to enzymatic conversion.
 After a while, Chico-San’s rice cake business began to 
grow so fast that the rice syrup business became a nuisance. 
He had to concentrate on making rice cakes, so Peter 
Milbury found CNP, and Chico-San contracted with CNP 
to manufacture their rice syrup, and guaranteed to buy and 
certain minimum amount each month. CNP could not sell 
this rice syrup to any else, and Chico-San kept ownership 
of the process. At that time, Chico-San taught CNP how to 
make rice syrup using enzymes.
 In 1984 the rice cakes were selling so fast that Bob 
Kennedy had the opportunity to sell Chico-San to H.J. Heinz. 
The man who was mainly responsible for evaluating then 
buying Chico-San, Ken Smialek (pronounced SMAI-lek), 
is now the director of H.J. Heinz’s operations in Australia. 
Working closely with him was Jim Fox, a technical expert, 
who no longer works with Heinz. He lives in Indiana and 
works as a private consultant. Jim has talked at length with 
Jim Fox about Chico-San Rice Syrup. Jim’s attorney have 
told him that if he were to make rice syrup using enzymes, 
CNP would probably not be able to win a legal challenge.
 Heinz bought Chico-San mainly for their rice cake; 
at fi rst they couldn’t decide what to do with the rice syrup 
business. Jim Fox went to California, talked with Cheryl 
Mitchell of CNP, and explained that rice syrup was not of 
much use in the regular food industry because it was not 
sweet enough. She said that she knew how to make it sweeter 
(she was probably referring to the use of glucosidases or 
gluco-amylases to develop glucose) but Bob Kennedy never 
wanted any glucose in his products because he felt that the 
natural/health foods industry would not be attracted to such a 
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product since consumption of the glucose by a diabetic could 
stimulate his or her body’s production of insulin which could 
lead to insulin shock.
 When Heinz bought Chico-San they automatically 
became responsible for all of Chico-San’s contractual 
obligations–including the one to purchase a certain amount 
of rice syrup from CNP each month. So Heinz said that if 
CNP would relieve Heinz of its obligation to buy rice syrup, 
Heinz would give CNP in exchange all rights to make and 
sell rice syrup. Kennedy now feels he made a big mistake 
by selling the rights to Rice Syrup to Heinz–something they 
never really wanted.
 CNP was issued the fi rst rice syrup patent in May 1988. 
But 3 months earlier, in February 1988, William Shurtleff 
interviewed the Mitchell’s about their rice syrup. Pat said: 
“We did not want to come out with another Grainaissance 
type product. We wanted a really fi ne tasting product. 
Grainaissance has what we consider a lot of negative 
characteristics, such as a glucose bight. Apparently he [Tony 
Plotkin, owner of Grainaissance] is using some type of 
glucose enzyme. Some people like things very sweet.” Jim 
notes that if he can show that Tony was using a glucose-
generating enzyme prior to the fi ling of the fi rst CNP patent, 
the CNP patent is null and void–because of prior art. Jim 
has asked Tony about this, but he is unable to discuss it 
because of his agreement with CNP. But if CNP were to 
take Jim to court over making rice syrup with enzymes, Jim 
would simply ask his attorney to depose Tony, who would be 
required by law to tell the truth–despite his agreement with 
CNP.
 Jim holds numerous patents and he has found by long 
experience that avoiding an existing patent is fi ve times more 
diffi cult than writing a novel patent. He has spent more time 
researching prior art and ferreting around than he would have 
if he had written the patent himself. Address: PhD, owner of 
Innovative Sweeteners, 1 Kingsbridge Road, Somerset, New 
Jersey 08873. Phone: 908-545-5544.

1892. Morano, Jim. 1994. What ever happened to 
Jokichi Takamine? His company was purchased by Miles 
Laboratories (Interview). SoyaScan Notes. Nov. 12. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: A brief background: Takamine (pronounced 
tak-ah-MEE-nay), who was born in Japan on 3 Nov. 
1854, was the fi rst commercial manufacturer of purifi ed 
enzymes in the USA. He introduced the koji process to 
America, where he arrived in 1890. In 1891, he made an 
arrangement with the Distilling and Cattle Feeding Co., 
of Peoria, Illinois, and carried out on a practical scale the 
application of the koji process using Aspergillus oryzae to 
the American Distillery. His experiments, which ran for a 
couple of months on a 2,000 bushel scale, were partially 
successful, “but unfortunately the process did not attain 
general recognition of its merit...” In 1894, while living in 

Chicago and Peoria, Illinois, he was issued four U.S. patents 
on his process. He started a company in America making 
diastatic enzymes under the name Taka-Diastase, mostly for 
use as a digestive aid. By 1913 he was living in New York 
City. In 1914 he wrote a history of his work to date In the 
Journal of Industrial and Engineering Chemistry (Oct. p. 
824-28). Takamine also gained worldwide fame through his 
later discovery of the adrenal hormone, adrenaline (See Miall 
1975; “Historical development of the fungal fermentation 
industry).
 Miles Laboratories purchased Takamine’s company in 
1956. At one time Miles had a food industrial enzyme group 
and a pharmaceutical & analytical industrial enzyme group. 
One of Miles’ enzymes, named Taka-Therm, is an alpha-
amylase that is stable at very high temperatures. Many of 
their enzyme names start with “Taka-.” This seems to show 
that extracts of Aspergillus oryzae are in the public domain. 
About 6-7 years ago Solvay Enzymes (now in Elkhart, 
Indiana) purchased the Miles Enzymes division of Miles 
Laboratories. Miles is now owned by Mobay and Bayer, two 
gigantic German companies. Jim recently visited Elkhart 
and talked with people at Solvay who know this history and 
Miles’ connection to Takamine. Fortunately the “elders” of 
the Miles enzyme group who retired are still in the area and 
some of them stayed with Miles Labs. One old-timer worked 
with Mr. Takamine. Clarase is the brand name of an enzyme 
extract of Aspergillus oryzae. It was developed by Mr. 
Takamine, primarily as a digestive aid. Bob Kennedy used 
Clarase at Chico-San.
 Jim has a PhD in food science from Rutgers University, 
as well as an MBA and a Master’s degree in philosophy from 
Rutgers. His business, Innovative Sweeteners, manufactures 
organic malt extract, sweet sorghum syrup, and corn syrup 
from grits.
 Afterword: For an excellent biography of Takamine, see 
Miles Inc. 1988. Takamine: Documents from the dawn of 
industrial biotechnology. Address: PhD, owner of Innovative 
Sweeteners, 1 Kingsbridge Road, Somerset, New Jersey 
08873. Phone: 908-545-5544.

1893. Kennedy, J. Robert. 1994. How rice syrup and grain 
syrup came to America from Japan (Interview). SoyaScan 
Notes. Nov. 14. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Chico-San was launched on 6 March 1962 in 
Chico, California, as a retail store and a wholesale business, 
capitalized with $10.000. The fi rst Yinnies grain syrup (rice 
and barley) and Yinnies (rice syrup candies) that Chico-San 
sold in America were made in Chico-San’s food plant at 
1262 Humboldt Avenue, in Chico, California, and sold in 
about 1971. The Yinnies syrup was on the market about 2-3 
months before the candy. The candy was made by boiling 
down the syrup a little more, then pulling it like taffy using 
a regular taffy-pulling machine (Bob’s idea, never conceived 
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of in Japan). So already Bob had developed two American 
innovations: Growing koji on brown rice, and pulling 
Japanese-style rice candy to give it a texture like taffy. Bob 
recalls that the demand for the Yinnies syrup (which was 
used as an all-purpose natural sweetener, especially by 
macrobiotics) was greater than the demand for the Yinnies 
confection. These macrobiotic products were made using 
the traditional Japanese koji process, except that the koji 
was made from organically-grown brown rice, grown by the 
Lundberg Brothers at Wehah Farms in Northern California.
 Bob used to visit Japan 2-4 times a year in the early 
1970s, because Chico-San was importing a large number of 
Japanese food products and Bob went to visit the farmers 
and suppliers. During these visits, Lima Ohsawa took him to 
visit several traditional Japanese shops that made rice syrup 
(amé or mizuamé) from koji. Bob observed carefully and 
took a few notes, which may still be in his diaries (which are 
in storage). He may have ordered a few samples from Japan, 
but they were not sold in America.
 Bob dabbled and experimented with making rice syrup 
for at least two years before the product was launched 
commercially. During this time he learned how to make 
koji and rice syrup mostly from Mr. Junsei Yamazaki who 
had emigrated to Chico from Japan in 1963 (sponsored by 
Bob Kennedy) to make miso and natural shoyu for Chico-
San. After graduating from Tokyo Agricultural University, 
Yamazaki had been a rice farmer in Japan for 17 years. In 
1964 he began his fi rst experimental production of miso and 
shoyu in Chico. His fi rst large batches were made in mid-
1970. Since he had to make koji for both miso and shoyu, 
it was an easy step to make rice koji for amazake. The 
amazake was cooked, fi ltered (to removed the fi ber), then 
simmered slowly to yield rice syrup–a slow but relatively 
simple process. By the late 1960s or early 1970s Yamazaki 
was making small batches of rice syrup on an experimental 
basis in the back room at the Humboldt Ave. plant. By 1971 
production of rice syrup was in full swing; it was sold in a 12 
oz. glass jar and labeled “Yinnies Grain Syrup.”
 On 14 Sept. 1972 disaster struck. A fi re at the Chico-
San plant and warehouse at 1262 Humboldt Ave. destroyed 
90% of the company’s natural food inventory worth 
approximately $350,000. The company moved to 2244 West 
First Street in Chico and struggled to get back on its feet. For 
several months, they continued to make Yinnies syrup from 
koji in the traditional way in a newly-built koji room. But 
the demand for this syrup was much greater than the amount 
that could be made using the traditional koji process. Bob 
had a friend named Carl Abbott, who worked at a nearby nut 
plant (Continental Nut Co.) and was also a very bright food 
chemist. So right after the fi re Bob asked Carl if he could 
do some research to fi nd a way to expand output of rice 
syrup using natural enzymes with organically grow brown 
rice to maintain the natural quality and without addition of 
chemicals–such as caustic chemicals. Carl met with experts 

at Miles Laboratories (who had never worked with brown 
rice before), determined the best commercial enzymes, then 
made adjustments in cooking times and temperatures to fi t 
the needs of the enzymes. Bob is not sure, but he recalls, 
two enzymes were purchased from Miles: Alpha-amylase to 
liquefy the rice, and gluco-amylase to break down the rice 
carbohydrates into sugars (mostly maltose). When Chico-San 
switched over to using commercial enzymes with brown rice 
to make rice syrup, they discontinued the use of koji.
 In 1971 and 1972 sales of Chico-San’s rice cakes 
began to increase dramatically. After the 1972 fi re, it took 
the company about a year to get back to manufacturing any 
signifi cant volume of rice cakes. By 1973 the demand for 
rice cakes was growing like mad. Bob had to build new and 
better machines that could keep up with the demand. Sales of 
Yinnies syrup were also growing nicely. Then the company 
ran out of space at the location on West First Street. So on 1 
Jan. 1979 the company moved its Rice Cake machines back 
to the original address at 1262-1266 Humboldt Ave.–which 
had been renovated after the fi re, and on which Chico-San 
how had a 10-year lease. Chico-San retained 6,000 square 
feet of its location on West First Street for the manufacture 
of Rice Syrup. At about that time Bob met Pat and Cheryl 
Mitchell, owners of California Natural Products (CNP) in 
Manteca, California. They were making various syrups, but 
defi nitely not from rice.
 Note: Robert Nissenbaum of Imagine Foods (23 Nov. 
1994) strongly disagrees with this 1979 date. He is certain 
that in the summer of 1984 he visited the Chico-San plant 
that was making rice syrup. It was located in Chico, in a 
sort of garage at the end of an alley. He was buying rice 
syrup from Chico-San at the time for use as a sweetener in 
amazake he was making in Missouri, and he wanted to fi nd 
out why the quality was so inconsistent. He thinks that CNP 
fi rst began making rice syrup under contract for Chico-San 
after August 1984.
 Bob Kennedy decided to contract with CNP for 
production of all his Rice Syrup. Bob sold all Chico-San’s 
Yinnies syrup equipment to Pat and Cheryl; this equipment 
was compatible to whatever they were doing. He also told 
them all his secrets for making brown rice syrup and had 
them sign a non-disclosure agreement and a contract which 
stated that CNP would make rice syrup only for Chico-San. 
Chico-San guaranteed in writing to buy a specifi ed amount 
of rice syrup. “Everything went fi ne until I sold the business 
to Heinz.”
 When Heinz bought Chico-San on 16 Nov. 1984, they 
wanted it all or nothing. If they decided after six months 
that there were parts of the business they did not want, Bob 
could buy those parts back. Chico-San carried $100,000 
to $150,000 inventory of Japanese food imports. Bob 
expected to be able to buy back the Yinnies syrup business 
if Heinz decided not to pursue it, but the contract wording, 
unfortunately for Bob, allowed Heinz to essentially trade 
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the rice syrup business to CNP. Bob lost track of what was 
happening between Heinz and CNP. He was supposed to 
work for Heinz as a consultant for about a year, but he didn’t 
like it so he asked to be released from that obligation–which 
they did after about 3 months. “If I had had a crystal ball at 
the time, I would have kept the rice syrup business, but at the 
time I did not think much about it. I was really a little burned 
out with Chico-San. I was doing 10-12 hours a day for years. 
It was quite a relief to be free of it.”
 Bob Kennedy knew about Robert Nissenbaum, who was 
developing Rice Dream non-dairy ice cream before Chico-
San was sold to Heinz. Chico-San was shipping hydrolyzed 
rice (made by CNP) to Robert Nissenbaum before 
Nissenbaum was aware of CNP. [Note: Robert Nissenbaum–
see interview of Nov. 1994–says he bought only rice syrup 
from Chico-San, and he became aware of CNP at about the 
same time as Chico-San, before CNP was processing rice]. 
Then Chico-San was sold to Heinz in Nov. 1984 and Rice 
Dream (made with rice beverage from CNP) started to be 
manufactured in Palo Alto, California, in Jan. 1985. Address: 
Chico, California. Phone: 916-891-0970.

1894. Sander, Pamela A. 1994. Litigation between Zumbro, 
Inc. and California Natural Products concerning patents on 
rice milk (Interview). SoyaScan Notes. Nov. 16. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: Zumbro has begun making a hydrolyzed 
rice product. California Natural Products (CNP) began 
threatening Zumbro plus different customers and brokers 
saying that they would sue Zumbro, and then they would sue 
the customers and brokers if they bought this rice product 
from CNP, since Zumbro was violating CNP’s patents. 
Zumbro told CNP many times that they were not violating 
CNP’s patents, but though Zumbro tried, they couldn’t come 
to an agreement. So Zumbro sued CNP in the Minneapolis 
circuit court in Minnesota, in order to resolve the problem 
and to get a summary judgment that Zumbro was not 
violating CNP’s patents, that the CNP patents were not valid, 
and that CNP was interfering with Zumbro’s business. The 
two companies fought over this matter for about a year in 
court. “CNP fought the entire time to get the case dismissed. 
In the end CNP did get the case dismissed in Sept. 1994 on 
the grounds that they do not do business in Minnesota. Now 
they could conceivably sue us in California, but I feel fairly 
certain they won’t, because they didn’t ask for the case to 
be transferred to California. They fought so hard to have the 
case dismissed that I think they don’t want this to come out.”
 During the case Zumbro sent CNP considerable 
information on amazake, rice syrup, and related subjects 
obtained in a search of the SoyaScan database. Zumbro also 
interviewed a number of people mentioned in that search, 
including Bob Kennedy, Peter Milbury, Joel Wollner, etc.–all 
of whom said that this process was prior art, that Chico-San 
had taught the basic process to CNP, and that they would 

testify as such. Zumbro also sent information obtained in 
these interviews to CNP. “We told CNP that this enzyme 
process predates you, and we can document that and we have 
witnesses who will testify. We want to discuss this in court. 
We tried to come to some agreement with them before the 
suit, and even during the suit. Let’s agree on the amount of 
glucose we can have in our rice product. Your patent says 
‘about 5% or more of glucose,’ so let’s go to 4½%. But they 
said ‘about 5% also includes 3%.’ They would let us have 
up to 3% glucose, but no more. They argue that amazake 
contained very low glucose and that their invention was 
to have higher glucose. But we have tested the glucose 
levels on commercial amazake products and they have 
high glucose, like 60%. So we feel it is incorrect to say that 
typical amazake contains less than 5% glucose.”
 Although CNP won the suit (arguing that they could not 
be sued in Minnesota) and did not back down, Pam feels that 
CNP would not like the matter to become widely known. 
“I don’t expect to hear from them again about this matter. I 
think we’re done, and I don’t think they are going to sue us. 
I think there are so many people coming out with similar rice 
products, that they will not be able to sue everybody. Also, a 
company named Habib Arkady makes rice syrup in Pakistan, 
and have for many years. Gaffar Habib, the president, says 
the CNP patents are ridiculous. He went around with them 
on this several years ago and they fi nally backed down, and 
have not bothered him since.”
 Update. 1997. Jan. 16. Pam Sander left Zumbro in 
spring or summer of 1996 to start her own company, The Big 
Map Company, which makes large maps. Phone: 507-775-
7130. She is no longer in the food business. Address: Vice 
President R&D, Zumbro, Inc., Route 1, Box 83, Hayfi eld, 
Minnesota 55940. Phone: 507-365-8400.

1895. Dawson, Hilton G. 1994. Re: The life and work of Dr. 
Jokichi Takamine. Letter to William Shurtleff at Soyfoods 
Center, Nov. 22–in reply to inquiry. 2 p.
• Summary: Jokichi Takamine had PhD degrees in 
engineering and pharmacology from Japan. His fi rst enzyme 
facility was built in Clifton, New Jersey, in about 1900. The 
fi rst product was Takadiastase, made from koji fermented 
with Aspergillus oryzae. It was used initially for its amylase 
activity to produce fermentable substrates. It is still 
manufactured in Japan for use as a digestive aid. This plant 
was later the site of manufacture for numerous enzymes from 
koji, as well as deep tank fermentations.
 Takamine Laboratories was purchased by Miles 
Laboratories, Inc. and became part of the Miles Chemicals 
Division in 1956. Many of the products marketed by Miles 
were sold as “Takamine brand” products. Also the “Taka” 
prefi x was used for the following products: Takamyl (fungal 
alpha amylase), Takatherm (thermal stable alpha amylase), 
Taka Sweet (glucose isomerase), Take Bate (pancreatic 
enzymes for leather bating), Taka Screen (bacterial protease 
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for gelatin hydrolysis), and Taka Muse (bacterial protease for 
dry cleaning).
 The plant in Clifton, New Jersey, closed in 1988. Solvay 
purchased the enzyme business from Miles in June, 1990.
 There are several people who may remember more on 
the subject. A full address and phone number is given for 
each: Bob Charles, (Elkhart, Indiana), Richard DeSenna 
(Kennesaw, Georgia), and Al Blaze (Elkhart, Indiana). 
Address: Solvay Enzymes, Inc., P.O. Box 4859, Elkhart, 
Indiana 46514-0859. Phone: (219) 523-3800.

1896. Nissenbaum, Robert. 1994. The early work of 
Imagine Foods with Chico-San, California Natural Products, 
and enzymes in making Rice Dream. Part I (Interview). 
SoyaScan Notes. Nov. 23. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: In March 1983 Robert started making amazake, 
using the traditional koji method, at a company named 
Imagine Foods, Inc., Moniteau Farm, Jamestown, Missouri. 
As an additional sweetener he added Yinnies syrup, a rice-
based syrup made by Chico-San in Chico, California. Robert 
was also buying organically-grown rice from Chico-San. 
Chico-San bought this rice mostly from Mike Polit of Polit 
Farms in Maxwell, California. To this day, Robert buys all 
his organic rice from Mike Polit. The story of why Chico-
San left Wehah Farms in the early 1970s is a story of its own. 
Paul Hawken of Erewhon went to Lundberg and asked to 
buy their organic brown rice direct, rather than going through 
Chico-San. Note: The 1975 Erewhon catalog lists Wehah 
Farm as its supplier of organic and non-organic brown rice. 
Peter Milbury claims that Wehah broke its exclusive contract 
with Chico-San. From that point, Chico-San became very 
upset at Wehah Farm, so Chico-San developed new sources, 
primarily Polit Farm. Then Mike Polit started developing 
other organic farmers in the area. The Lundberg brothers of 
Wehah did the same thing; they do not grow all the organic 
rice they sell. Polit and Lundberg became arch competitors.
 In June 1984 Imagine Foods launched Rice Dream, a 
non-dairy frozen dessert, based on their traditional amazake 
(made from koji) and sold in hard packs (not soft serve). 
They sold it in the Midwest and the product seemed to have 
excellent potential. Robert had become good friends with 
Peter Milbury, who was Chico-San’s operations manager. 
Robert told Peter that he would have to do something to 
expand his production of amazake. At the time Chico-San 
was selling very little rice syrup. Robert said: “Whatever 
you are doing to make Yinnies syrup, we could probably 
do something similar to make a product like our amazake.” 
They talked about this for several months.
 In early June of 1984 Imagine Foods took Rice Dream 
to its fi rst trade show in Atlanta, Georgia. They wanted to 
introduce the product nationally. At that show, every major 
distributor in America wanted to sell Rice Dream. But 
Robert could not supply this huge new demand from his 

little plant in Missouri that used a traditional koji process. 
Peter Milbury was at the same show, as was Joel Wollner, 
who was doing some consulting work for Chico-San, though 
he was not employed by Chico-San. Wollner was involved 
with Mountain Ark, a macrobiotic trading company and 
community in Fayetteville, Arkansas, a rice farming center. 
Bob Kennedy was thinking of putting up the money to 
start making more macrobiotic products in America rather 
than importing them from Japan, and he was thinking of 
making these products in Fayetteville. In about May, Joel 
had learned about Kennedy’s ideas from Peter Milbury. So 
Joel visited Robert’s booth at the show in Atlanta, and he 
and Robert started talking about Fayetteville. Peter invited 
Robert to visit Chico-San in California after the show; he 
said they could talk about new possibilities for cooperation 
in Fayetteville or California or Missouri. Neither Chico-San 
or Nissenbaum knew anything about California Natural 
Products (CNP) at this time.
 So in late June of 1984 Robert visited Chico-San 
see how they made the Yinnies syrup (rice syrup) that he 
used in his amazake, and to see why their quality was so 
inconsistent. He met Bob Kennedy for the fi rst time. He was 
taken to a a building that was “like a big garage” at the end 
of an alley in Chico. It was in a different part of town from 
Chico-San’s rice cake plant and other operations. “It was not 
a pretty sight. They had almost no control over what they 
were doing. Technically, the operation was a disaster. They 
just didn’t know what they were doing. I was really surprised 
to see the way it was produced.” Robert recalls visiting this 
plant twice. Chico-San wasn’t selling much rice syrup in part 
because of the inconsistent quality, and in part because they 
didn’t have the time or money to invest in improving the 
rice syrup process–since all their resources were going into 
making rice cakes. “We got a different product every time we 
received a shipment.” Robert has heard of Carl Abbot (the 
man who developed Chico-San’s process using commercial 
enzymes), but he never met him.
 For the next several months Robert, Peter Milbury, 
and Bob Kennedy discussed possible ways of working 
together so that Imagine Foods could expand its production 
of amazake. One idea that looked promising was Imagine 
Foods making its amazake and Chico-San making its 
Yinnies rice syrup at the same plant (which they would 
construct, with Chico-San providing most of the funding) 
in Fayetteville, Arkansas. Then one day Robert got a call 
from Peter Milbury, who said that all plans (including those 
involving Fayetteville) would have to be put on hold because 
Bob Kennedy had received an offer to buy the company. At 
about that time Quaker Oats bought Arden, which was the 
only other maker of rice cakes in America and thus Chico-
San’s biggest competitor. That is what precipitated the sale 
of Chico-San to Heinz. Peter was concerned about his job. 
Robert told Peter he could not wait, but as asked Peter to 
keep him posted of new developments. A few days later Peter 
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called Robert again, and said, “There is a couple name Pat 
and Cheryl Mitchell of California Natural Products (CNP), 
who I have met at natural food trade shows. I know that they 
have food processing equipment that they are not using all of 
the time. Would you like me to call them.” Robert said “yes.” 
So Peter talked with them and called Robert back to say that 
Pat and Cheryl were not interested. But after Pat and Cheryl 
thought about the matter for a few days, they called Peter 
back and said, “Let’s talk about it.”
 At the time Pat was basically a big produce farmer in 
central California and Cheryl had a PhD in food chemistry. 
Pat’s father, Bill Mitchell, who worked for General Foods, 
had been one of America’s foremost food scientists and 
developers of food products. He had roughly 50 food patents, 
and had been in on the original Jello and pudding patents, 
and in the development of Cool Whip. He got Pat and 
Cheryl interested in making various food products. Bill was 
interested in inulin, which was a pharmaceutical product 
used to treat diabetics–and was the main product used 
before the synthesis of insulin in 1920. All U.S. supplies 
were imported from Israel and it was very expensive. Bill 
encouraged Pat to grow the dahlia plant from which inulin 
was extracted, then Bill would try to fi gure out a way to 
extract the inulin less expensively using a sort of malting 
process. Almost by accident, while making inulin into a 
syrup, Bill and Cheryl found that if they dried the syrup 
the resulting product had a fl avor like grain coffee. So they 
decided to approach the natural foods industry to see if they 
could sell this grain coffee. They started going to natural 
foods trade shows and Peter Milbury met them at one of 
these shows. At that time, CNP was not using enzymes in 
food processing operations, but Cheryl had been a consultant 
for General Foods and other food companies and she was 
very familiar with enzymes. Continued. Address: President, 
Imagine Foods Inc., 350 Cambridge Ave., Suite 350 Palo 
Alto, California 94306. Phone: 415-327-1444.

1897. Nissenbaum, Robert. 1994. The early work of 
Imagine Foods with Chico-San, California Natural Products, 
and enzymes in making Rice Dream. Part II (Interview). 
SoyaScan Notes. Nov. 23. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Continued: Robert is not sure whether he met 
Pat and Cheryl Mitchell before or after they fi rst visited 
Chico-San in the summer of 1984. When they fi rst visited 
Chico-San’s plant that made rice syrup in Chico, she was 
appalled. But she knew about enzyme technology and she 
thought that their company, California Natural Products 
(CNP) in Manteca, California, could make the product. 
Peter Milbury felt that Rice Dream (a non-dairy ice cream 
made from amazake) had a great deal of potential and he 
convinced Bob Kennedy that transferring the production of 
Yinnies rice syrup to CNP was a good idea. Nobody knew 
what would come of Heinz’s offer to buy Chico-San, but 

after Pat & Cheryl talked with Bob Kennedy he “agreed 
that the Yinnies syrup operation was a mess” and decided to 
make the transfer to CNP. Note that Chico-San never made 
Rice Dream base.
 In 1984 (before Heinz made its offer to buy Chico-San) 
Pat and Cheryl moved the rice syrup equipment from Chico 
to CNP in Manteca. They were still basically in the farming 
business and their entire food processing operation was a 
very small business they did as a “side business”–since Pat 
was looking for a way to get out of farming. Robert does 
not know if the Mitchells bought Chico-San’s rice syrup 
equipment or not, but much of it turned out to be worthless 
and he is quite sure that if any money was involved in the 
transaction, it was not much. CNP signed a contract with 
Chico-San stating that Chico-San would buy a minimum 
amount of Yinnies rice syrup from CNP each month. CNP 
only got into this business of processing rice because Rice 
Dream, made by Imagine Foods, looked like it had real 
potential. Robert went to California and met Pat and Cheryl, 
who were very skeptical about Chico-San and rice syrup. 
But the three of them soon got along very well together, 
and Robert soon convinced them to get involved because of 
Rice Dream’s potential, based on promises from big natural 
foods distributors. Robert had to buy all of his Rice Dream 
base, made by CNP, through Chico-San, and he agreed to 
buy a certain minimum amount of this base each month. At 
the time, Robert also told the Mitchells that he was making 
a beverage product, traditional amazake (Robert made the 
koji by hand), and that he wanted to fi nd a way to produce 
it on a much larger scale. He knew that he would not be 
able to continue making it in the traditional way as volume 
expanded. “I knew there must be some way to make this rice 
beverage without using koji. [Note: Robert prefers the term 
“rice beverage” to “rice drink]. I spent a lot of time talking 
with Betty Stechmeyer of GEM Cultures (from whom we 
were already buying our cultures) about the possibility 
of inoculating the rice directly with koji spores, without 
growing the mold on it fi rst. We ran many experiments. At 
the time I was not aware that commercial enzymes were the 
answer to our problem. When I got involved with Chico-San 
I asked them how they made rice syrup, but they declined to 
reveal their secret (they were using commercial enzymes, but 
they had ‘koji’ on their labels and in their catalogs). I began 
to suspect they were not using koji.”
 When Kennedy sold Chico-San to Heinz in Nov. 
1984, Heinz automatically took over Chico-San’s contract 
and obligations with CNP, and they had to send CNP a 
check every month–which Heinz disliked. Imagine Foods 
was required to buy its minimum amounts of Rice Dream 
base through Heinz. To Heinz, Rice Dream looked like 
a minuscule product. During this time, Pat, Cheryl and 
Robert were developing a very close personal and business 
relationship. Together (and without Bob Kennedy) they 
developed a completely new and innovative process for 
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making Rice Dream base using commercial enzymes. “We 
started literally by hand, from scratch, using buckets, trying 
to make the new Rice Dream base at CNP–even before 
Chico-San’s plant was set up in Manteca. I spent days 
working on the process during the fall of 1984. I didn’t 
know if an enzyme method would work. I had a sense for 
the product and the Mitchells had some technical expertise I 
lacked. It was a good fi t.”
 On 16 November 1984 Bob Kennedy sold Chico-San 
to Heinz. At this time, the experiments that Robert and 
the Mitchells were conducting at CNP were looking more 
and more promising. In late 1984 Robert moved Imagine 
Foods from Jamestown, Missouri, to Fayetteville, Arkansas. 
In about December 1984 the Rice Dream base was good 
enough that CNP began sending it to a dairy plant in Palo 
Alto, California, for experiments in making this new base 
into Rice Dream non-dairy frozen dessert. In the meantime, 
Imagine Foods was still making Rice Dream in Missouri or 
Arkansas using the traditional koji process.
 In January 1985 the new Rice Dream non-dairy frozen 
dessert was launched commercially, in hard-pack pints 
in seven fl avors: Vanilla, carob, strawberry, lemon, carob 
chip, orange, and carob almond. The base was made for 
Imagine Foods, using the new enzyme process, by CNP, and 
shipped in a large stainless steel tanker The actual frozen 
dessert was made by Peninsula Creamery at 900 High 
Street, in Palo Alto. Koji was no longer used. The use of 
commercial enzymes increased the glucose content of the 
product, obviating the use of maple syrup. Robert still lived 
in Fayetteville (probably) but he traveled frequently to Palo 
Alto.
 Robert, Pat and Cheryl all hoped to have Heinz out of 
the picture as soon as possible, so they all acted as a sort of 
thorn in Heinz’s side. Within about 6 months after Heinz 
bought Chico-San almost everyone who had formerly 
worked for Chico-San (including Kennedy and Milbury) 
had left Heinz. The only person who stayed with Heinz 
a little longer was Bob Kennedy’s daughter, Gail. Heinz 
eventually closed down the offi ces in Chico. Heinz soon 
realized that though they had a contract to buy rice syrup 
from CNP, they were hardly selling any. Sales of Rice Dream 
base were small in Heinz’s eyes. So Heinz had to pay for a 
product they did not want. Pat Mitchell, who is a relentless 
negotiator, fi nally convinced Heinz to get out of the rice 
syrup business because their involvement made no sense to 
anyone. Continued. Address: President, Imagine Foods Inc., 
350 Cambridge Ave., Suite 350 Palo Alto, California 94306. 
Phone: 415-327-1444.

1898. Nissenbaum, Robert. 1994. The early work of Imagine 
Foods with Chico-San, California Natural Products, and 
enzymes in making Rice Dream. Part III (Interview). 
SoyaScan Notes. Nov. 23. Conducted by William Shurtleff of 
Soyfoods Center.

• Summary: Robert has about four letters in his “nostalgia” 
fi le documenting key events relating to Heinz and CNP from 
the summer of 1985 on. A letter dated 31 July 1985 from Pat 
Mitchell to Joe Ward (a major fi gure at Heinz) summarizes 
the problems that exist between CNP and Heinz as CNP 
understands them. Representatives of the two companies met 
at CNP on 30 July 1985. Heinz had a contractual obligation 
to CNP for a specifi ed amount of money, of which a certain 
amount is still due and which Heinz wishes to terminate. 
“Because Heinz has not actively marketed the rice syrup 
and has no apparent intention of doing so in the immediate 
future, CNP would be agreeable to the proposed termination 
of the agreement. CNP’s commitment to mere contractual 
minimums as opposed to twice the minimums as originally 
promised by Chico-San has caused a fi nancial burden to 
CNP. CNP would be agreeable to the purchase by Heinz of 
a right-of-refusal on future rice syrup business prospects 
exclusive of those customers already provided on a list by 
CNP to Heinz.” Many natural foods companies wanted to 
buy rice syrup from CNP because the quality was so much 
better. But CNP felt that Heinz was doing nothing to develop 
this market, so they didn’t want to pay Heinz for product 
sold to customers that CNP had found and developed. “It is 
understood by Heinz that upon termination of the agreement 
with Heinz that CNP will be relying on the Imagine Foods 
account for a specifi ed number of dollars per week. The only 
way for CNP to survive economically would be to have the 
Imagine Foods account. Without the Imagine Foods account, 
CNP has no choice but to enforce the current contract with 
Heinz and accept the minimums.” In short, Imagine Foods 
was buying more than its required minimums, whereas 
Heinz was not. Yet Heinz was trying to have the best of 
both worlds. They wanted to void their obligations to buy at 
least a minimum amount of rice syrup from CNP, yet they 
still wanted to take of a cut of the increasing sales of Rice 
Dream base to Imagine Foods. “CNP recognizes Robert 
Nissenbaum of Imagine Foods as having certain rights of 
inventorship to the process and formula of the amazake 
developed in conjunction with CNP for Imagine Foods. CNP 
also recognizes Robert Nissenbaum as having full product 
rights making a non-dairy ice cream from amazake since 
he originally approached Chico-San with the concept and 
product that he was already making. It should be noted that 
Robert Nissenbaum of Imagine Foods has already indicated 
his dissatisfaction with regards to the pricing and service 
structure that is currently being received from Heinz. It is 
a possibility that Imagine Foods for economic reasons will 
seek out, within months, the other two companies currently 
in amazake production to make his formula.” Robert felt that 
he was not getting his money’s worth from Heinz; all they 
were doing was taking a percentage of sales (Robert had to 
send his payments directly to Heinz rather than CNP) and 
doing nothing in return. It was just a nightmare. So Robert 
was threatening to void the contract, which said that things 
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had to be done to the satisfaction of both parties.
 A letter dated 9 Aug. 1985 from Marianne McCullough, 
marketing manager of Chico-San in Pittsburgh, 
Pennsylvania, written on Chico-San stationery, to Robert 
Nissenbaum in Fayetteville, Arkansas, states that Chico-
San will not pursue negotiations with Imagine Foods for a 
long-term contract. Agreement in principle has been made 
with CNP to service Imagine Foods directly, effective date 
of August 19, 1985, per signed agreement with CNP. In the 
meantime, Imagine Foods will continue to order through 
Chico-San’s Pittsburgh center.
 Within a month or two Heinz was no longer involved 
with CNP or Imagine Foods. For the fi rst time, Imagine 
Foods placed its orders directly with CNP and paid its bills to 
CNP.
 In 1986 Robert moved to Palo Alto, taking his company 
with him. Then in September Imagine Foods moved 
from 299 California Ave., #305, Palo Alto 94306, to 350 
Cambridge Ave., Suite 350, Palo Alto 94306. Address: 
President, Imagine Foods Inc., 350 Cambridge Ave., Suite 
350 Palo Alto, California 94306. Phone: 415-327-1444.

1899. Nissenbaum, Robert. 1994. Imagine Foods, Westbrae, 
rice drinks, and the pour spout carton (Interview). SoyaScan 
Notes. Nov. 23. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Imagine Foods and Westbrae launched a 
commercial rice beverage in a pour spout carton at about 
the same time. Pacifi c Foods, where Rice Dream (non-dairy 
beverage) is currently being packed in aseptic Tetra-Brik 
cartons, made an agreement with Tetra Pak about a year ago 
to get new fi lling machinery that will package in a carton that 
has a pour spout. Pacifi c Foods was told they would have 
the second machine in the USA that fi lled this new carton; 
Steuben Foods (1150 Maple Road, Elma [near Buffalo], New 
York 14059) got the fi rst machine. Pacifi c Foods planned to 
be the fi rst rice beverage on the market in the new pour spout 
container. Ever since Robert began working with Tetra Pak 
5 years ago, he has been encouraging them to improve their 
package. Tetra Pak was spurred to introduce the new package 
after Combibloc introduced it fi rst.
 Westbrae was having their aseptic packaging done by 
White Knight Packing [in Grand Rapids, Michigan], which 
is owned by a very large company in Europe [Parmalat]. 
When Westbrae found out that Pacifi c Foods would soon be 
getting equipment to package with a pour spout, Westbrae 
contacted White Knight, which in turn contacted their parent 
company saying that Westbrae wanted to get the pour spout 
packaging as fast as possible. So the president of Parmalat 
went to Tetra Pak, and since his company was Tetra Pak’s 
biggest customer, he was able to say “I have to have one of 
these new machines.” So Tetra Pak went around the normal 
channels and got White Knight a new machine very quickly 
at about the same time that Pacifi c Foods got theirs. Pacifi c 

Foods was very upset about this.
 Westbrae’s new rice beverage in the pour spout carton 
was probably on the market in late September 1994, a week 
or so before Imagine Foods’ rice beverage, but Imagine 
Foods’ product was on the market fi rst on the West Coast.
 Westbrae’s rice beverage is made from rice syrup (made 
by California Natural Products, CNP, in Manteca, California) 
and rice starch. Westbrae has been buying rice syrup from 
CNP for a long time, to use as a sweetener in their soymilk 
products. [Note: In fact, on a solids basis, Westbrae buys 
about as much or perhaps even more rice hydrolysates from 
CNP as Imagine Foods does.] About 7-8 years ago Imagine 
Foods tried making a product using the same ingredients 
(from CNP) that Westbrae is making now; but CNP’s 
ingredients are much better now. One reason Robert decided 
not to use this approach because of the high content of 
glucose in the product. Address: President, Imagine Foods 
Inc., 350 Cambridge Ave., Suite 350 Palo Alto, California 
94306. Phone: 415-327-1444.

1900. Nissenbaum, Robert. 1994. Imagine Foods’ future 
plans (Interview). SoyaScan Notes. Nov. 23. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Imagine Foods has decided to install their 
own Tetra Pak line at California Natural Products (CNP) 
so they don’t have to ship their rice beverage to Pacifi c 
Foods of Oregon to have it packaged. That will cut the 
cost of making Rice Dream. They now have a really good 
source of organically grown rice, which they buy directly 
from the farm, and they do all their own rice milling. It is a 
really good situation with great effi ciency at the CNP plant. 
Imagine has been planning to do this for a long time since 
they have developed a very signifi cant international market 
for this non-dairy beverage–especially in Europe. They are 
designing an international package. It still makes sense to 
manufacture the product in one place in the USA–at CNP. 
Address: President, Imagine Foods Inc., 350 Cambridge 
Ave., Suite 350 Palo Alto, California 94306. Phone: 415-
327-1444.

1901. Morano, Jim. 1994. Processing rice with enzymes to 
make rice hydrolysates, including syrup and rice beverage 
(Interview). SoyaScan Notes. Nov. 25. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Enzymes work best at their optimum conditions, 
which come from adjusting their pH by adding acids or 
bases. Natural foods companies didn’t want to add acids or 
bases, so they just processed rice under less than optimum 
conditions. Jim thinks Tony Plotkin of Grainaissance may 
have been the fi rst person in the natural food industry to 
process rice with commercial enzymes–but he can’t talk 
about it. Frank Marero might know some of the details. 
Apparently Tony and the others (Joel Wollner, Sjon Welters) 
all knew Miles Laboratories.
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 The industry will soon be entering a new phase as big 
companies get involved. Jim is affi liated and working with 
a company that is much larger than either his company or 
Zumbro. It is a Fortune 500 company, with $500 million 
in food sales, that will make cereal syrups and starch 
hydrolysates (including rice syrups and rice maltodextrins) 
for Innovative Sweeteners, which retains the exclusive rights 
to sell these products to the natural/health food industry, 
and the big company retains the exclusive rights to sell 
them to the mass market. This big company, which has a 
plant in Chicago, Illinois, is one of the major manufacturers 
of malt extracts in the USA. He pays them a contract 
manufacturing fee, since Innovative Sweeteners is only a 
product development and marketing company that owns no 
manufacturing facilities. This big company needs to see a 
market for at least 5 million pounds of a rice hydrolysate 
(80 brix extract) before they would be interested in starting 
to make it. Jim sees an immediate potential market for 2-4 
million pounds/year of rice syrup.
 Amazake is really a form of rice maltodextrins. Jim is 
more interested in rice syrup than amazake-type products, 
that is a rice hydrolysate as a beverage. Zumbro is partly 
interested in rice syrup solids, but she is mostly interested 
in amazake type products made with commercial enzymes. 
Rice maltodextrins may be able to serve as a fat substitute in 
the food industry. One popular malted cereal syrup, which 
is 70% corn syrup/hydrolysate and 30% malt, would be 
excellent as a natural sweetener for soymilks.
 All rice hydrolysates typically start at 18-24% solids. 
A gallon of this base is diluted to make 1½ gallons of rice 
drink. Amazake exists as a low-solids liquid, that contains 
10-15% solids including the oil and rice syrup that is added 
back to many commercial products. If you concentrate the 
original hydrolysate to 80% solids, you get rice syrup. For 
a rice drink or amazake, you can get the desired sweetness 
either in the basic processing (as is done with Rice Dream 
beverage) or by adding rice syrup later. Westbrae can’t do 
that because of the CNP patents.
 Jim’s wife owns Suzanne’s Specialties (which used to 
be named T&A Gourmet), and which started in about 1986 
focusing on the gourmet industry. She buys koji (made in 
the traditional way) and makes rice syrup, which she sells 
in relatively small quantities (pails and drums) to people in 
the health food industry. She makes about 500,000 lb/year of 
koji-converted rice syrup.
 Koji is a generalized, non-specifi c term. It can be made 
with Aspergillus oryzae (which produces sugars mostly in the 
form of maltose) or with Aspergillus niger (which produces 
sugars mostly in the form of glucose). Amazake made with 
traditional koji (made with pure culture Aspergillus oryzae) 
would probably contain less than 10% glucose on a solids 
basis. But any rice drink or syrup made with koji is outside 
the domain of the CNP patent.
 Jim has discussed these matters at length with Ron 

Roller of Eden Foods. Address: PhD, owner of Innovative 
Sweeteners, 1 Kingsbridge Road, Somerset, New Jersey 
08873. Phone: 908-545-5544.

1902. Imagine Foods, Inc. 1994. Imitation is the highest 
form of fl attery. (But you don’t have to settle for it) (Ad). 
Natural Foods Merchandiser. Nov. Insert glued in after p. 26.
• Summary:  See next page. The front of this color 8½ by 
11 inch insert ad shows a large carton of Rice Dream. On 
both sides of it are cartons of four imitations, named “Rice 
This–New” “Rice That–So Incredibly Sweet,” “Rice Drink 
Knock Off–Westward Ho,” and “Brand X Rice Syrup 
Drink.” The text begins: “Have you noticed that several soy 
milk companies have been introducing rice drinks lately” 
This new enthusiasm for a beverage we pioneered may 
have something to do with the fact that Rice Dream has 
become the best selling alternative to milk in the natural food 
store.* (Footnote: *”Based on a poll of leading natural food 
distributors). Why? Superior quality and taste. And try as 
they might, other rice beverages can’t duplicate Rice Dream–
we have two U.S. patents to guarantee it.”
 The back of this ad is titled “Rice Dream vs. Westbrae’s 
Rice Drink.” A table shows the differences. Westbrae’s 
drink is said to be reconstituted from concentrates. The 
main ingredient is high glucose rice syrup. It is thickened 
by adding rice starch and carrageenan. The Westbrae drink 
contains 50% more fat than Rice Dream.
 This ad also appeared in Vegetarian Times (Dec. 1994, 
p. 5; Feb. 1995, p. 3).
 Talk with Robert Nissenbaum of Imagine Foods. 1994. 
Nov. 23. This ad is saying that Rice Dream, including all 
of its different fl avors and varieties (SKUs), is the best-
selling brand of milk alternative in U.S. natural food stores 
nationwide (ahead of Edensoy, which is the best-selling 
brand of soymilk, including all its different fl avors and 
varieties). It is not saying that more rice milk is sold in 
U.S. natural food stores than soymilk. Imagine Foods’ best-
selling single product (SKU or stock-keeping unit) is Rice 
Dream Original, followed by Rice Dream Vanilla. Many 
major U.S. distributors have reported to Imagine Foods that 
these two products are, in many cases by far, the two best-
selling products among ALL products of all categories sold 
by that distributor. In both Mountain People’s Warehouse 
and Nature’s Best, which are the two largest western U.S. 
regional distributors, these two products are the two best-
selling single products for both distributors. Likewise in 
every one of the other large distributors (Tree of Life, 
Cornucopia, Stow Mills, etc.), Rice Dream is among the top 
SKUs. Since Tree of Life tends to promote its own brands, 
Rice Dream products may not be the very top SKUs, but they 
are very high on the list. Address: Palo Alto, California.

1903. Product Name:  [Rizoleil (Rice Drink)].
Foreign Name:  Rizoleil.
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Manufacturer’s Name:  Les Aliments Tarasoy Ltée 
(Tarasoy Foods Ltd.).
Manufacturer’s Address:  3455 Local D rue Isabelle, 
Brossard, QUE J4Y 2R2, Canada.  Phone: 514-659-6586.
Date of Introduction:  1994 November.
Ingredients:  Incl rice.
Wt/Vol., Packaging, Price:  1 liter Pure-Pak.
How Stored:  Refrigerated.
New Product–Documentation:  Talk with Helen Wan, 
sales manager. 1995. May 26. In Nov. 1994 they introduced 
Rizoleil, a rice drink–which is the company’s only product 
not made from soy. Helen does not know whether the rice 
drink is made with the traditional koji fermentation process 
or with enzymes. It is sold fresh, packaged in 1-liter Pure-
Pak cartons, with a remarkable 20-day shelf life.

1904. Product Name:  Westbrae Rice Drink (Non Dairy) 
[Only 1% Fat, and Concentrate; Plain, and Vanilla].
Manufacturer’s Name:  Westbrae Natural Foods (Product 
Developer-Distributor). Made in Manteca, California, by 
California Natural Products.
Manufacturer’s Address:  Carson, CA 90746.
Date of Introduction:  1994 November.
Ingredients:  Plain: Rice base (fi ltered water, brown rice 
syrup, rice starch), expeller pressed canola oil, tricalcium 
phosphate, pea protein, natural fl avors, sea salt, carrageenan, 
vitamin A palmitate, vitamin D-2, ribofl avin.
Wt/Vol., Packaging, Price:  1 quart Tetra Brik Aseptic 
carton. Retails for $1.69 (12/94, California).
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per cup (240 ml): Calories 100, calories from fat 
25, total fat 3X gm (5% daily value; saturated fat 0.5 gm), 
cholesterol 0 mg, sodium 70 mg (3%), total carbohydrate 18 
gm (dietary fi ber 0 gm, sugars 16 gm), protein 1 gm. Vitamin 
A 10%, calcium 25%, vitamin D 25%, vitamin C 0%, iron 
0%, ribofl avin 25%, vitamin E 2%, phosphorus 10%. Percent 
daily values are based on a 2,000 calorie diet.
New Product–Documentation:  Ad in Natural Foods 
Merchandiser. 1994. Nov. p. 11. “Wake up! You don’t 
have to dream any longer.” This is a full page color ad for 
two new Westbrae Rice Drink products: Only 1% Fat, and 
Concentrate (which makes 2 quarts). Both products are in 
a new “Easy Pour” aseptic carton, with added calcium and 
vitamins A&D. The word “dream” in the ad’s title refers to 
Rice Dream, the leader in the rice beverage category. A color 
photo shows the two colorful quart packages of Rice Drink 
against a blue background on a blue and white tablecloth, 
with glasses of milk, a bowl of cereal topped with berries, 
and assorted fruits in the foreground.
 Product (1% fat in plain and vanilla fl avors) with Label 
purchased at Berkeley Natural Grocery Co., California. 
3.5 by 7.75 by 2.25 inches. Tetra Brik Aseptic carton. Note 
this new tall, slim carton with a new easy-pour reclosable 
cap. Blue, white. red, and black. Photo of white rice drink 

being poured from a pitcher into a glass, against a light 
blue background. “Only 1% fat. Rice drink. A cholesterol 
free food. Tastes great! Non dairy drink. New easy pour. 
Reclosable spout. With calcium and vitamins A&D. Not to 
be used as an infant formula.” On one side is a message from 
President Andrew H. Jacobson titled “We’re here for life.”

1905. Westbrae Natural Foods. 1994. Wake up! You don’t 
have to dream any longer (Ad). Natural Foods Merchandiser.
Nov. p. 11.
• Summary: This is a full-page color ad for two new 
Westbrae Rice Drink products: Only 1% Fat, and 
Concentrate (which makes 2 quarts). The word “dream” 
in the ad’s title refers to Rice Dream, the leader in the rice 
milk category. A color photo shows the two colorful quart 
packages of Rice Drink against a blue background on a blue 
and white tablecloth, with glasses of milk, a bowl of cereal 
topped with berries, and assorted fruits in the foreground. 
Address: P.O. Box 48006, Gardena, California 90248.

1906. Behling, Ann. 1994. Put soybeans on that pizza, 
please. Soybean Digest. Dec. p. 32h.
• Summary: Suzanne Nielsen, a food scientist at Purdue 
University, is studying the cause of the beany fl avor in 
soybeans and how to get rid of it. It is know that the 
lipoxygenase enzyme, which breaks down the oil within 
the soybean and creates off-fl avors, has three forms: L1, 
L2, and L3. Soybeans were bred lacking one or more of 
these 3 forms, then Nielsen made soymilk from the various 
soybeans. Taste panels found that soymilk made from 
soybeans lacking both the L2 and L3 forms tasted best. 
These soybeans were then used to make soy protein isolate. 
A cheese made with this L2-L3-less isolate was compared 
with a cheese made with milk casein and a cheese made 
from a typical commercial soy protein isolate. Nielsen’s 
taste panel ranked the casein cheese as being best, closely 
followed by the cheese made with the L2-L3-less isolate; the 
cheese made with the conventional isolate fi nished last.
 Soy isolate made from this new soybean variety could 
be used as a partial replacement for rennet casein in pizza 
cheese.

1907. Heskamp, Marie-Luise. 1994. Proteasen aus Rhizopus-
Arten: Charakterisierung und Expression beim Abbau 
von Sojabohnenprotein und bei der Tempefermentation 
[Proteases from various Rhizopus mold species: 
Characterization and expression in the decomposition of soya 
protein and in the tempeh fermentation]. PhD thesis Münster 
(Westfallen) University. 160 leaves. Illust. 30 cm. [Ger]*
Address: Germany.

1908. Kadlec, M.; Stejskal, J.; Letal, J.; Griga, M.; Golias, 
J. 1994. Screening of enzyme systems. Soybean Genetics 
Newsletter 21:92-97. [10 ref]*
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Address: Medeleum, Dep. of Genetics and Plant Breeding, 
Brno Univ. of Agriculture, 691 44 Lednice na Morave, Czech 
Republic.

1909. Nagai, Toshirou; Nishimura, K.; Suzuki, H.; Banba, Y.; 
Sasaki, H.; Kiuchi, K. 1994. [Isolation and characterization 
of a Bacillus subtilis strain producing natto with strong 
umami-taste and high viscosity]. Nippon Shokuhin Kogyo 
Gakkaishi (J. of Food Science and Technology) 41(2):123-
28. [20 ref. Jap; eng]
• Summary: “Natto is a non-salted fermented soybean 
food in Japan. Some Bacillus subtilis strains (formerly 
called ‘B. natto’) are utilized for producing natto. In natto 
production the bacteria growing on steamed soybeans 
hydrolyze soybean proteins to peptides and amino acids and 
synthesize viscous material (gamma-polyglutamate) which is 
characteristic of natto. To produce natto with strong umami-
taste, B. subtilis strains with high activity of protease were 
screened from soil, harvested rice plant and so on. A strain 
NN-1 was selected out of 295 strains tested, because of its 
high activity of protease in the growing broth (121 U/ml) 
and ability of producing natto both with strong umami-taste 
and large amount of viscous material. In the presence of 
phytone, the liquid culture of strain NN-1 was more viscous 
than that of a commercial strain. Strain NN-1 also produced 
more gamma-glutamyltranspeptidase (1060international 
unit/l), which was thought to be a key enzyme in gamma-
polyglutamate synthesis. Strain NN-1 was identifi ed as 
B. subtilis. The natto produced by strain NN-1 contained 
about twice free amino acids of the natto produced by a 
commercial strain and showed higher scores in sensory 
evaluation.” Address: 1. National Food Research Institute, 
Ministry of Agriculture, Forestry and Fisheries, Tsukuba, 
Ibaraki 305 [Japan].

1910. Nomura, G.; Kawabata, T.; Takahisa, H. 1994. 
-amylase recovery from soybean whey. MRC News No. 13. 
p. 83-87. *
• Summary: Note: MRC stands for “Medical Research 
Council.”

1911. Esaki, Hideo; Onozaki, H.; Osawa, T. 1994. 
Antioxidative activity of fermented soybean products. In: 
M.-T. Huang, T. Osawa, C.-T. Ho & R.T. Rosen, eds. 1994. 
Food Phytochemicals for Cancer Prevention. Washington, 
D.C.: American Chemical Society. See p. 353-60. *
• Summary: Fermented soybean products have been found to 
be more stable against lipid peroxidation than unfermented 
soybeans. Address: Dep. of Food and Nutrition, Sugiyama 
Jogakuen Univ., 17-3 Hoshigaoka-motomachi, Chikusa-ku, 
Nagoya 464-8662, Japan.

1912. Garcia Hermosilla, Jorge André. 1994. Aufklaerung 
der lipidsenkenden Wirkung von alpha-Liponsaeure im 

Organismus und der antioxidativen Wirkung von alpha-
Liponsaeure und Dihydroliponsaeure auf die Oxidation 
von LDL: Identifi zierung von Inhibitoren der HMG-CoA-
Reduktase aus dem Nahrungsmittel Tempeh [Clarifi cation of 
the lipid-lowering effect of alpha-lipoic acid in the organism 
and the antioxidative effect of alpha-lipoic acid and dihydro 
alpha-lipoic acid on the oxidation of LDL: Identifi cation 
of the inhibitors of HMG-CoA-reductase from the food 
tempeh]. Thesis, Bonn University, Germany. 103 p. [Ger]*
Address: Bonn, Germany.

1913. Ontario Soybean Growers’ Marketing Board. 1994. 
New uses for soybeans (Leafl et). Ontario, Canada. 2 p. 
Undated. 28 cm.
• Summary: Contents: Soy diesel. Premium building 
materials (such as Environ). Industrial solvents. Anti-chronic 
disease agent (isofl avones and protease inhibitors from tofu, 
miso, and tempeh). Road dust suppressants. Asphalt and 
concrete release agents. Lubricants and hydraulic fl uids. 
Biodegradable plastic utensils. Soy oil based inks. Soy textile 
fi bres (can be used for erosion control on landscape projects, 
for peat pots, fi shing nets, and “soy silk” in clothing). Soy 
adhesives (for plywood products and composites). Address: 
Box 1199, Chatham, ONT N7M 5L8, Canada. Phone: 519-
352-7730.

1914. Oser, Marie. 1994. Luscious low-fat desserts. 
Montrose, Pennsylvania: Chariot Publishing, Inc. 124 p. 
Foreword by Scott W. Sanders, PhD. 21 cm. [18 ref]
• Summary: The many recipes in this vegan cookbook are 
low in fat (only 3 grams of fat per recipe), use no dairy 
products or eggs, and contain no cholesterol. Twenty-fi ve 
attractive full-page color photos show the prepared recipes. 
The glossary of ingredients contains entries for the following 
soy ingredients:
 “Lite silken tofu–a reduced-fat form of silken tofu. It is 
sold in aseptic packages in large supermarkets and natural 
food stores. Lite silken tofu has 75% less fat than regular 
silken tofu and does not sacrifi ce fl avor or texture.”
 “Silken Tofu–a smooth-textured, custard-like tofu 
that is sold in aseptic packages and is available in most 
supermarkets and natural food stores. Like regular tofu 
it is made from soybeans. Silken tofu is an effective egg 
substitute when used in ¼ cup tofu to one egg proportions. It 
is also available in soft, fi rm and extra fi rm consistencies. I 
prefer the extra fi rm consistency.”
 “Soy buttermilk–a good substitute for dairy buttermilk 
in baked goods. It is made by adding 2 tablespoons of lemon 
juice to 1 cup of soy milk.”
 “Soy milk lite–a reduced fat soy milk that is 1% fat. It is 
available in large supermarkets and natural food stores.” Soy 
milk lite was fi rst introduced in the USA in March 1990 as 
WestSoy Lite. Also in 1990 it was introduced in Australia as 
Sanitarium So Good Lite.
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 The glossary also defi nes “Rice milk” as “a delicious 
non-dairy beverage with a mildly sweet fl avor that can be 
used in place of dairy milk and soy milk. The Rice Dream® 
brand is available in both original (plain) or vanilla fl avors 
and contains 1% fat and no cholesterol.”
 It also defi nes the following sweeteners: Barley malt 
syrup, brown rice syrup, date sugar, FruitSource (made 
from grapes and grains), maple syrup, Mystic Lake fruit 
sweetener, natural applesauce, and Sucanat (granulated 
organic sugar cane juice).
 At the listing for “Tofu” in the index, we are asked to 
“see lite silken tofu,”–which is used in 33 dessert recipes–
including the following (listed alphabetically): Almond 
streusel cake. Apricot almond custard Austrian apple torte. 
Banana cream pie. Blueberry custard pie. Chocolate dream 
pie. Chocolate truffl es. Classic pumpkin pie. Lemon yellow 
icing. Peaches ‘n cream parfait. Raspberry banana mousse. 
Strawberry Nice Cream (creamy frozen dessert like ice 
cream).
 In the introduction to the chapter on cakes, the author 
says: “One way I achieve a rich cake without eggs or dairy 
is to use lite silken tofu. Its creamy, custard-like consistency 
is perfect for replacing the eggs and milk found in traditional 
cakes. And its low-fat profi le will keep you coming back for 
seconds.
 A small color photo on the back cover shows Marie 
Oser, who has been a vegetarian since 1971. She left a career 
in TV advertising to pursue her interest in food and nutrition.
 Note: The words “low-fat” are hyphenated on the cover 
but not on the title page. Address: Agoura Hills, California 
91391. Phone: 818-707-7353.

1915. Reddy, N.R.; Pierson, M.D. 1994. Reduction in 
antinutritional and toxic components in plant foods by 
fermentation. Food Research International 27(3):281-90. [47 
ref]
• Summary: “Cereals, legumes, and tubers that are 
used for the production of fermented foods may contain 
signifi cant amounts of antinutritional or toxic components 
such as phytates, tannins, cyanogenic glycosides, oxalates, 
saponins, lectins, and inhibitors of enzymes such as alpha-
amylase, trypsin, and chymotrypsin. These substances 
reduce the nutritional value of foods by interfering with 
the mineral bioavailability and digestibility of proteins 
and carbohydrates. In natural or pure mixed-culture 
fermentations of plant foods by yeasts, molds, and bacteria, 
antinutritional components (e.g. phytate in whole wheat 
breads) can be reduced by up to 50%. These reductions 
in antinutritional and toxic components, such as lectins in 
tempe and other fermented foods made from beans, can 
be reduced up to 95%. These reductions in antinutritional 
and toxic components in plant foods during fermentation 
are discussed.” Address: 1. Div. of Food Processing and 
Packaging, National Center for Food Safety and Technology/

FDA, 6502 South Archer Avenue, Summit-Argo, Illinois 
60501.

1916. Soy Products of Australia Pty. Ltd. 1994. Soy 
Products–Australia, Roberts (Portfolio). Bayswater, Victoria, 
Australia. 17 inserts. 30 cm.
• Summary: Unlike most portfolios, this attractive and 
informative color presentation has photos and text printed 
on both the outside and inside covers. The front cover shows 
the company’s 4-story fl our mill and three white silos at 
Bayswater. The inside front and back covers tell “The story 
of F.G. Roberts and how he carried the message of natural 
health all around Australia.” A composite sepia photo shows 
Roberts and pages from early issues of his magazine Nature’s 
Path to Health. Seven color photos show the inside and 
outside of the manufacturing plant. On the back cover is a 
list of some of the company’s products.
 Enclosed in the portfolio are 17 product specifi cation 
and analytical methods sheets, each dated between February 
and May 1994. The products are: February: Full fat 
debittered soy fl our. Full fat debittered soy grits. Full fat 
lightly steamed soy fl our. Soy fi bre fl our. Soy hulls. Full fat 
enzyme active (E.A.) or raw soy fl our. Wheatgerm stabilised.
 March: Burger surprise (dehydrated product made of soy 
grits, potato fl akes, soy fl our, etc.). Burger surprise–Hot and 
spicy. Gluten free plain fl our (contains soy, wholegrain rice, 
wholegrain maize, potato, and arrowroot fl ours). Gluten free 
self-raising fl our (plain fl our plus glucono-delta lactone and 
potassium bicarbonate). Test methods: Raw materials and 
fi nished products. Product specifi cation: Safety data sheet 
(Types of chemicals typically used in growing soybeans–
Perfecthion 1.2 litres/hectare. Lannate 1.3 litres/hectare. 
Endosulphan 1.2 litres/hectare. S.P.A. fogs its premises with 
Pyrethrum, which bio-degrades in 3 days, to control insects).
 April: Comparative analysis: Fullfat soy fl our & skim 
milk. Amino acids: Typical analysis in full fat, debittered soy 
fl our & grits at 39% protein. Figures given in mg per gram of 
nitrogen.
 May 1994: Rice fl our (gluten free, made from 
wholegrain brown rice, steamed and dried prior to milling). 
Maize fl our (gluten free, made from whole, high lysine 
maize, steamed and dried prior to milling).
 Note: The cover of this portfolio was fi rst printed in 
about 1985. Address: 69 Power Road, Bayswater, VIC 3153, 
Australia. Phone: (03) 729-1738.

1917. Yamasa Corporation U.S.A. 1994. Yamasa Corporation 
U.S.A. (Brochure). Choshi, Japan. 4 p. 21 x 21 cm. [Eng]
• Summary: This glossy color brochure gives basic 
information about Yamasa in the USA and Japan. In Salem, 
Oregon, Yamasa Corporation U.S.A. is located on a 25-
acre site. Floor area of plant: 65,000 square feet. Initial 
production capacity: 1.7 million gallons per year of soy 
sauce. Production began: Summer 1994. Distribution will 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   637

© Copyright Soyinfo Center 2021

begin: Spring 1995. A color photo shows the front of the 
plant.
 In Choshi, Japan, Yamasa Corporation is located at 2-10-
1 Araoicho, Choshi, Chiba prefecture 288, Japan. President: 
Michio Hamaguchi. Founded: 1645. Items produced: Soy 
sauce, fl avor enhancers, liquid seasonings, pharmaceuticals, 
diagnostics, fi ne chemicals. Yamasa in Japan will celebrate 
its 350th anniversary in 1995. In 1957 Yamasa invented 
a 5’IMP/5’GMP (IG) production method for a new type 
of fl avor enhancer through enzymatic degradation of 
ribonucleic acid (RNA). Yamasa IG is now exported to food 
manufacturers around the world. The RNA degradation 
technology is also recognized as new biotechnology. A color 
aerial photo shows the Yamasa complex at Choshi.
 Page 3 shows a fl owchart of the process for 
manufacturing soy sauce. The terms koji and moromi are 
used. Address: Choshi, Japan.

1918. Bennett, Joan W. 1995. The life and work of Dr. 
Jokichi Takamine, and his descendants (Interview). SoyaScan 
Notes. Jan. 11. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: How did Joan get interested in Dr. Takamine? 
She has spent her professional life working on the genus 
Aspergillus. While writing a review article on that subject, 
she was compiling a table titled “Great moments in the 
history of Aspergillus.” She discovered that the fi rst patent 
relating to the genus Aspergillus was issued to J. Takamine 
[British Patent No. 17,374, Application fi led 12 Oct. 1891. 
Accepted 12 Oct. 1892]. Two weeks later, while browsing 
in the stacks of the Tulane Medical School Library, she 
happened to notice on the shelf an entire book on J. 
Takamine (Kawakami’s 1928 biography). Thinking that 
Takamine was just an obscure Japanese scientist, she was 
astonished to fi nd that an entire book had been written about 
him. She read the book and began to take a great interest in 
the life and work of this pioneering Japanese scientist. This 
interest increased when she discovered that Takamine had 
also lived New Orleans, where Joan now lived and worked. 
She found Takamine’s marriage certifi cate and visited 
his wife’s parents’ home in the French Quarter where Dr. 
Takamine was a boarder and where he courted the woman he 
married. She also has a copy of Dr. Takamine’s will.
 In 1988 Joan was planning to spend a good part of the 
summer writing a major article or book claiming that he was 
the father of American biotechnology. Isn’t it ironical that 
a relatively unknown Japanese man should have founded 
what we Americans now consider one of our most successful 
industries–especially since the introduction of gene 
engineering. But that June she received a phone call saying 
that her father had had a heart attack. For the next six years 
she was unable to fi nd any time to devote to her “scholarly 
hobby”–J. Takamine. In 1989 she was elected president of 
the American Society for Microbiology.

 Joan has done a great deal of research on the life of Dr. 
Takamine. She has boxes of documents and unpublished 
research she has done and now she fi nally has the time 
available in her life so that she is thinking of starting to write. 
She went to Washington, DC, to check out Dr. Takamine’s 
gift of the cherry trees. She could fi nd no record of it, even 
though she talked with an expert on the subject. This may 
not be too important since the trees were supposed to be an 
anonymous gift from the city of Tokyo. She has interviewed 
Agnes de Mille [born in about 1909], one of her best sources. 
Agnes’s book about her childhood, Where the Wings Grow, 
contains some interesting material about Takamine based 
on Agnes’ recollections when she was very young. In the 
spring of 1994 she visited the exhibit on Ms. Inuma’s book 
at the Japan Society in New York. When there, she was 
lucky to meet a person who is descended from the Japanese 
chemist who actually isolated adrenaline while working for 
Dr. Takamine in a basement in America. This chemist was 
not even mentioned on Dr. Takamine’s patent, though Dr. 
Takamine did leave him a little money in his will. By modern 
standards, this scientist should have shared in the patent, 
but unfortunately Takamine took all the money and all the 
credit. This year is the 100th anniversary of Takamine’s fi rst 
American patent.
 Concerning the 1894 fi re in Peoria, she may have the 
date wrong, but she thinks the date came from his 1928 
biography by K.K. Kawakami. This book was commissioned 
by his family, so it is a sort of vanity publication. She has had 
great diffi culty in tracking down the story of Dr. Takamine’s 
life and work in Peoria and then Chicago, Illinois. Miles 
Laboratories has good, active archives, including a box 
containing a bottle of “Banzai Whiskey.” She has heard that 
the beer makers were so upset about the Aspergillus enzyme, 
which was cheaper than the malting enzyme, that they 
actually passed legislation or regulations that it can’t be used 
in beer making.
 At the time of fi re in Peoria, it is hard for Joan to believe 
that Takamine had a personal train take him to Chicago, 
since he was impoverished at the time.
 Concerning the mysterious death of Jo Takamine, Joan 
doubts that the death was from suicide or a Mafi a-related 
murder. She has heard that Jo was a very heavy drinker and 
may possibly have been drunk when he died by falling out of 
window from a hotel. He may have been a playboy; he was 
probably quite wealthy. She has met with one of Jo’s living 
descendants and spoken with him many times. He invited 
Joan to call his cousin Aggie (de Mille). Agnes was planning 
to write a story on Dr. Takamine’s mother-in-law (his wife’s 
mother), who she thought was a fascinating character. But its 
hard to separate fact from fi ction because Ms. de Mille was 
a very young woman when all this was happening. Some of 
the things she said may also have been embellished because 
of her interest in drama and writing.
 Like Joan, Agnes de Mille never placed any credence in 
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the mafi a story. De Mille thought that Jo Jr. was a drunk and 
had fallen to his death in an alcoholic stupor.
 There are few living descendants of Dr. Takamine. His 
eldest son, Jo, had two children. Jo’s son, named Jokichi 
Takamine III, has no children and he is a man in his 60s. He 
is a psychiatrist who lives in the Los Angeles, California, 
area, but he knows nothing about his grandfather. Dr. 
Takamine’s daughter may have children, but Joan has been 
unable to fi nd them. Eben had no children. In the 1980s, Joan 
interviewed Eben’s widow, who may no longer be living. 
Agnes de Mille believes that Dr. Takamine had a Japanese 
mistress, so he may have living descendants in Japan. Joan 
is in touch with a very nice retired man who worked for Dr. 
Takamine’s Bakelite Company that made plastics in Japan, 
and who has gotten interested in Dr. Takamine’s life.
 Who was the world’s fi rst manufacturer of commercial 
enzymes? This is an interesting and diffi cult question. Dr. 
Takamine did not initially sell a single purifi ed enzyme. 
Takadiastase, which was separated from koji with a solvent, 
was later found to contain more than 25 different enzymes. 
Thus it was a “concentrated enzyme preparation made from 
a ferment.” European companies may have been the fi rst 
to isolate enzymes commercially, since much of the early 
scientifi c research on enzymes was conducted in Europe. 
Joan enjoys studying history and after spending a year 
on sabbatical in the Netherlands she published a paper on 
Gist-Brocades (pronounced zhist bro-KAHD), a company 
which was a pioneer in this fi eld. Gist is the Dutch word for 
“yeast” or “barm.” They had a very forward-looking CEO 
in the late 1900s and around the time that Dr. Takamine was 
applying for patents in America, Gist hired a very bright 
Dutch microbiologist named Martinus Willem Beijerinck 
[1851-1931; also spelled Beyerinck]; he later left Gist and 
went to the Delft Institute of Technology, where he became 
head of the Delft School and did research on the enzymes in 
yeast. Note: He was also a pioneer in elucidating the action 
of nitrogen-fi xing bacteria on the roots of legumes.
 Major enzyme manufacturers today are Novo Nordisk in 
Denmark (probably the biggest in the world; they trace their 
origins back to a Danish scientist named Johanssen), Gist-
Brocades in the Netherlands (probably number 2; they also 
make antibiotics), and Solvay in America. Address: Dep. of 
Molecular Biology, Tulane Univ., New Orleans, Louisiana. 
Phone: 504-865-5546.

1919. Hesseltine, C.W. 1995. History of the commercial 
enzyme industry and Dr. Jokichi Takamine (Interview). 
SoyaScan Notes. Jan. 12. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Dr. Hesseltine is one of the world’s leading 
microbiologists. He has had a long interest in the history of 
microbiology and especially of fungal enzymes (primarily 
of the genera Aspergillus and Penicillium). He would like to 
write a history of the commercialization of fungal enzymes 

in the United States and Europe. He has never seen a book 
on this subject or on the broader subject of the history of the 
commercial enzyme industry. The leading early companies 
were probably the Takamine Ferment Company in Peoria, 
Illinois (founded 1890) and Gist-Brocades and Novo Nordisk 
in Europe.
 One interesting question is: Which company made and 
sold the fi rst purifi ed enzyme product, and which enzyme 
was it? Takamine’s fi rst product was ‘diastase,’ a mixture 
of glucoamylase and -amylase; thus it was in Peoria that 
fungal amylase was fi rst introduced to the West. Takamine's 
real contribution was that he applied fungal enzymes to new 
uses–his fungal amylase replaced malt.
 Apparently this new innovation was greeted with 
apprehension by the malt manufacturers. The distillery where 
he worked was burned to the ground [on 8 Oct. 1891, early 
in the morning, shortly after midnight, at the Manhattan 
Distillery in Peoria]. Arson was suspected but never proven.
 The fi re was a huge one. The spent mash from making 
whiskey was being fed to cattle in large feedlots in 
downtown Peoria. The cattle were burned in the horrifying 
fi re, and all night the residents could hear them crying out in 
pain as they were burned alive. Dr. Hesseltine's source of this 
information is The History of Peoria, Illinois (C. Ballance 
1870. N.C. Nason Pub. 281 p.). Note: How could a book 
published in 1870 describe a fi re in the 1890s?
 Dr. Hesseltine is interested in the life and work of Dr. 
Takamine; he visited Dr. Takamine’s ancestral family home 
in Kanazawa, Japan, while he was chairman of the UJNR 
(United States–Japan Cooperative Program on Natural 
Resources) Panel on Toxic Microorganisms. This panel was 
established to aid in the exchange of information between 
the two countries, and to conduct study tours. Address: 5407 
Isabell, Peoria, Illinois 61614.

1920. Kitamura, Keisuke. 1995. Genetic improvement of 
nutritional and food processing quality in soybeans. JARQ 
(Japan Agricultural Research Quarterly) 29(1):1-8. Jan. [27 
ref]
• Summary: Concerns changes in 7S and 11S globulins, 
and three lipoxygenase enzymes. Address: Dep. of Plant 
Breeding, National Agriculture Research Center, Tsukuba, 
Ibaraki, 305 Japan.

1921. Mindell, Earl. 1995. Earl Mindell’s soy miracle. New 
York, NY: Simon & Schuster. A Fireside Book. 256 p. Index. 
22 cm. [97 ref]
• Summary: Contents. Part I: Soy–The miracle food. 1. The 
soy story: explaining the miracle. 2. Soy by any other name. 
3. Does soy prevent cancer? 4. Heart and soy.
 Part II: Soy for special needs. 5. Just for women: Rx for 
menopause and osteoporosis. 6. Just for men: Rx for prostate 
problems. 7. Kids, cancer, and heart disease. 8. Tips for 
vegetarians.
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 Part III: Not by soy alone. 9. Thirty-seven miracle foods 
from the Pacifi c Rim. Earl’s pearls: A guide to vitamins 
and minerals. Part IV: Get more soy in your life. 11. Savvy 
substitutions. 12. Cooking with soy. 13. Breakfast the 
soy way. Part V: Seventy super soy recipes (p. 149-230). 
Glossary. Resources. Selected bibliography.
 Pages 12-13 note that soybeans are an abundant source 
of many different types of phytochemicals, including 
isofl avones, genistein, protease inhibitors, and phytic acids.
 Chapter 2 describes the different types of soy foods. 
Traditional soy foods: Soy milk, tofu (fi rm tofu, silken tofu, 
yakidofu, koyodofu [sic, koya-dofu]), okara, natto, tempeh, 
miso, soy sauce, kinnoko [sic, kinnako] fl our. Soy protein 
products: Soy protein concentrates, soy protein isolate, 
soy fl our, texturized soy protein, meat analogs. Other soy 
products: Soy fi ber, soybean oil, lecithin. Questions about 
soy foods. Page 33 asks the question: “If phytochemicals 
in soybeans are so healthy, why can’t they be extracted 
from food and made into a pill like a vitamin?” Answer: 
Researchers are not yet certain which phytochemicals are 
the most important. “There may even be other benefi cial 
compounds in soy that have yet to be identifi ed. Your best 
bet is to eat the real food.”
 A section titled “Soy’s top ten benefi ts” (p. 36-38) 
discusses: 1. Antioxidant. 2. Breast cancer (Singapore study). 
3. Cholesterol lowering. 4. Colon cancer. 5. Hip fracture. 6. 
Hot fl ashes. 7. Immunity. 8. Kidney disease. 9. Lung cancer. 
10. Prostate cancer.
 Chapter 3, titled “Does soy prevent cancer?” discusses 
six compounds which cancer researchers believe may 
be effective in cancer prevention: Isofl avones, genistein, 
daidzein, protease inhibitors, phytic acid, and saponins. A 
long section later in the chapter discusses each of these, with 
special emphasis on genistein.
 Note: The author has also written Earl Mindell’s 
Herb Bible and Earl Mindell’s Food as Medicine. He is a 
newcomer to this fi eld. This book may appeal to those who 
are looking for miracles from the foods they eat. Most of the 
information contained in this book can be found in Mark and 
Virginia Messina’s outstanding The Simple Soybean and Your 
Health (1994), and the First International Symposium on 
the Role of Soy in Preventing and Treating Chronic Disease: 
Proceedings from a symposium held in Mesa, Arizona, on 
February 20-23, 1994, published in full in The Journal of 
Nutrition Vol. 125, No. 3S, March 1995 Supplement. It was 
from this symposium and the outline published before the 
symposium that Mindell got his idea for this popular book.
 Dr. Mindell is an R.Ph. (Registered Pharmacist) with a 
PhD in Nutrition from Pacifi c Western College in Renton, 
Washington. He lives in Beverly Hills, California.
 According to a review of Earl Mindell’s New and 
Revised Vitamin Bible, by James A. Lowell, PhD. (Nutrition 
Forum, June 1986) “Mindell claims to hold valid credentials 
in nutrition. Although he does have a bachelor’s degree in 

pharmacy from the University of North Dakota, his Ph.D. 
is from the University of Beverly Hills, an unaccredited 
school which lacks a campus or laboratory facilities.” 
Mindell helped to found the Great Earth chain of vitamin and 
health food stores, numbering about 200 in 1986, America’s 
second largest such chain. Address: R.Ph, PhD, registered 
pharmacist and Prof. of Nutrition at Pacifi c Western Univ. in 
Los Angeles. He lives in Beverly Hills, California.

1922. Product Name:  Pacifi c Rice: Non Dairy Drink 
(Lowfat) [Vanilla, Cocoa, or Plain].
Manufacturer’s Name:  Pacifi c Foods of Oregon, Inc.
Manufacturer’s Address:  19480 S.W. 97th Ave., Tualatin, 
OR 97062.  Phone: 503-692-9666.
Date of Introduction:  1995 January.
Ingredients:  Plain: Filtered water, brown rice, expeller 
pressed canola oil, tricalcium phosphate, Lactobacillus 
acidophilus and L. bifi dus cultured product added, guar gum, 
xanthan gum, carrageenan, sea salt, vitamin A palmitate, 
vitamin D-2.
Wt/Vol., Packaging, Price:  1 quart Tetra Brik Aseptic 
carton.
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per 8 fl . oz. (240 ml): Calories 70, calories from 
fat 15, total fat 1.5 gm (2% daily value; saturated fat 0 gm), 
cholesterol 0 mg, sodium 55 mg (2%), total carbohydrates 14 
gm (dietary fi ber 0 gm, sugars 9 gm), protein 1 gm. Vitamin 
A 10%, vitamin C 0%, calcium 15%, iron 6%, vitamin D 
30%. Percent daily values are based on a 2,000 calorie diet.
New Product–Documentation:  Leafl et (8½ by 11 inch, 
color) sent by Patricia Smith from Natural Products Expo 
East (Baltimore, Maryland). 1995. Sept. 15-18. “New from 
Pacifi c Foods. New! All-rice beverages are completely 
enriched, taste great, and come in resealable, easy-to-pour 
containers. Plus, Pacifi c Foods offers the fi rst fat-free rice 
non-dairy drinks!” A color photo on the cover shows 3 low-
fat and 3 non-fat products. Label: On the front panel is a 
color illustration of a glass of rice beverage surrounded by 
leaves of grass. Below the word “lowfat” appears: Calcium, 
vitamins A&D, and L. acidophilus cultured product added: 
On one side panel for all fl avors: “Simply the best. Pure 
Cascade mountain water. Brown rice. A cholesterol-free 
and lactose-free food. Low sodium. No animal fats. No 
preservatives. Lactobacillus acidophilus and L. bifi dus 
cultured product added.”
 Fax with photocopies of 3 Labels sent by Kaye Barnes 
of Pacifi c Foods. 1996. Jan. 5. These three products were 
introduced in Jan. 1995.

1923. Product Name:  Pacifi c Rice: Non Dairy Drink (Fat 
Free) [Cocoa, Vanilla, or Plain].
Manufacturer’s Name:  Pacifi c Foods of Oregon, Inc.
Manufacturer’s Address:  19480 S.W. 97th Ave., Tualatin, 
OR 97062.  Phone: 503-692-9666.
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Date of Introduction:  1995 January.
Ingredients:  Plain: Filtered water, brown rice, tricalcium 
phosphate, Lactobacillus acidophilus and L. bifi dus cultured 
product added, guar gum, xanthan gum, carrageenan, sea 
salt, vitamin A palmitate, vitamin D-2.
Wt/Vol., Packaging, Price:  1 quart Tetra Brik Aseptic 
carton.
How Stored:  Shelf stable; refrigerate after opening.
Nutrition:  Per 8 fl . oz. (240 ml): Calories 60, calories from 
fat 0, total fat 0 gm (0% daily value; saturated fat 0 gm), 
cholesterol 0 mg, sodium 55 mg (2%), total carbohydrates 14 
gm (dietary fi ber 0 gm, sugars 9 gm), protein 1 gm. Vitamin 
A 10%, vitamin C 0%, calcium 15%, iron 6%, vitamin D 
30%. Percent daily values are based on a 2,000 calorie diet.

New Product–Documentation:  Leafl et (8½ by 11 inch, 
color) sent by Patricia Smith from Natural Products Expo 
East (Baltimore, Maryland). 1995. Sept. 15-18. “New from 
Pacifi c Foods. New! All-rice beverages are completely 

enriched, taste great, and come in resealable, easy-to-pour 
containers. Plus, Pacifi c Foods offers the fi rst fat-free rice 
non-dairy drinks!” A color photo on the cover shows 3 low-
fat and 3 non-fat products. Label: On the front panel is a 
color illustration of a glass of rice beverage surrounded by 
leaves of grass. Below the words “Fat Free–Plain” appears: 
Calcium, vitamins A&D, and L. acidophilus and L. bifi dus 
cultured product added: On one side panel for all fl avors: 
“Simply the best. Pure Cascade mountain water. Brown rice. 
A cholesterol-free and lactose-free food. Low sodium. No 
added oils. No preservatives. Lactobacillus acidophilus and 
L. bifi dus cultured product added.”
 Fax with photocopies of 3 Labels sent by Kaye Barnes 
of Pacifi c Foods. 1996. Jan. 5. These three products were 
introduced in Jan. 1995. New package designs were 
introduced in Feb. and March 1995. The latter are in both 
English and French.
 Product with Label purchased at Trader Joe’s in 
Concord, California. 1996. Jan. 3.5 by 7.75 by 2.25 inches, 
with resealable spout. Aseptic carton. Green, purple, and 
black on white. Retails for $1.19. Soyfoods Center taste test. 
Tastes pretty bad, like a mixture of starch and sugar.

1924. Tsuji, Hideaki; Okada, N.; Yamanishi, R.; Bando, N.; 
Kimoto, M.; Ogawa, T. 1995. Measurement of Gly m Bd 
30K, a major soybean allergen, in soybean products by a 
sandwich enzyme-linked immunosorbent assay. Bioscience, 
Biotechnology, and Biochemistry 59(1):150-51. [9 ref]
• Summary: A major soybean allergen was measured in 
soybeans and soybean products. The highest concentration 
was found in soybeans (126 mg per gm of nitrogen) followed 
by soy milk (108), tofu (kinugoshi) (89), tofu (regular / 
momen) (65), dried-frozen tofu (64), kinako (29), abura-age 
(59), and yuba (66). “No allergen was found in fermented 
foods such as miso, shoyu (soy sauce), and natto.” The 
allergen was detected in meat balls, beef croquettes, and fried 
chicken that contained soybean protein isolate. Address: Dep. 
of Nutrition, School of Medicine, The Univ. of Tokushima, 
Kuramoto-cho, Tokushima 770, Japan.

1925. Wildwood Natural Foods. 1995. Price list–January 9, 
1995. Fairfax, California. 5 p.
• Summary: Wildwood’s own product lines include: 
Sandwiches (7 products, incl. burritos and sushi), salads 
(17), tofu and tofu products (13), soymilk (2), hot dogs (1), 
tempeh (4).
 Wildwood also distributes products made by other 
companies: Red Wood Foods (16 products), Mrs. Wiggles 
Rocket Juice (12), Grainaissance (17; amazake, pudding, and 
mochi), Sonoma Salsa (7), Yves Veggie Cuisine (9), Lightlife 
Foods (13), Turtle Island Foods (1), NuTofu soy cheese (3), 
Señor Felix’s (8), Heart & Soul (5, Trim Slices), Natures 
Babies (10, baby foods). Address: 135 Bolinas Rd., Fairfax, 
California 94930. Phone: (415) 459-3919.
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1926. Baumann, U.; Bisping, B. 1995. Proteolysis during 
tempe fermentation. Food Microbiology 12:39-47. Feb. [35 
ref]
• Summary: “The proteolytic capacity of 36 strains of the 
genus Rhizopus isolated from Indonesian tempe or tempe 
inocula was examined. No signifi cant changes in the total 
amount or pattern of amino acids could be found, but there 
was a distinct increase in the amount of free amino acids. 
Strains with a high proteolytic activity were found, which 
were able to release nearly fi ve times more amino acids after 
standard fermentation than others... Examination of protease 
systems of three Rhizopus species showed that the proteases 
of the cell wall fraction were most responsible for proteolytic 
capacity of the different strains. On average their activity 
amounted to 71% of the total proteolytic capacity.” Address: 
Institut fuer Mikrobiologie, Westfaelische Wilhelms-
Universitaet Muenster, Corrensstrasse 3, D-48149 Muenster, 
Germany.

1927. Lang, Paul. 1995. HiPro Food Products (Minnesota), 
Clofi ne, and Devansoy (Interview). SoyaScan Notes. March 
8. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Paul is looking at buying a company name 
HiPro Food Products in Minnesota. This company has a 
patent on an indirect roasting process. The two men who 
own the company are both in their late ‘70s, and they have 
not marketed their product well. Most of their business has 
come from recommendations from Peter Golbitz. They also 
make enzyme-active full-fat soy fl our, which they sell to 
companies such as Clofi ne and Devansoy. They dehull the 
bean then use the new technology of spray drying or fl ash 
drying to go straight to tofu powder and soymilk powder. 
Paul is thinking about by-passing the expensive spray-drying 
or fl ash-drying process and going straight into a soymilk 
processing equipment. Their full-fat soy fl ours are sold most 
to companies that make waffl es, pancake mixes, etc. They 
use organically grown soybeans. They sell roughly $24,000 
a year of product to Clofi ne, which starts with an enzyme-
active full-fat soy fl our. Clofi ne takes the raw materials to 
a dairy, where it is boiled to inactivate the enzymes. Then 
they spray-dry it. The particles are so fi ne there is no need to 
make soymilk. So they by-pass the fi ltration step.
 Note: As of Aug. 1994 HiPro Food Products, Inc., was 
located at 775 Colorado Ave. South, Minneapolis, Minnesota 
55416. Phone: 612-545-0151. Robert F. Cross, President. 
Their manufacturing plant is in New Germany, Minnesota. 
They make soy fi ber, soy fl our (full fat), and soy grits. 
Address: Natural Products Inc., Grinnell, Iowa. Phone: 515-
236-4635.

1928. Brunoehler, Ron. 1995. Soybeans’ third valuable trait: 
Purdue researcher develops peroxidase test. Soybean Digest. 
Mid-March. p. 9.

• Summary: Rick Vierling, a plant geneticist at Purdue 
University, has found a quick and easy way to test for 
peroxidase, that adds value to soybeans in the fi eld. 
Peroxidase, an enzyme and a protein, “can substitute for 
the toxic chemicals chlorine and formaldehyde in various 
industrial processes. It also has the potential to be used in 
wastewater treatment, waste disposal, and soil cleanup... 
Peroxidase has several major assets: It’s environmentally 
friendly, renewable, and the enzyme (protein) maintains 
activity at high temperatures.”
 Vierling believes that “This is the fi rst truly major value 
addition in soybeans beyond oil and meal. It doesn’t involve 
any sacrifi ce in yield, or in oil or meal quality.” A large color 
photo shows Vierling.

1929. Chen, Hua-Ming; Muramoto, Koji; Yamauchi, 
Fumio. 1995. Structural analysis of antioxidative peptides 
from soybean -conglycinin. J. of Agricultural and Food 
Chemistry 43(3):574-78. March. [18 ref]
• Summary: Protease hydrolyses of a soybean protein, 
Beta-conglycinin (7S protein), yielded antioxidative activity 
against the peroxidation of linoleic acid in an aqueous system 
at pH 7.0. Address: Dep. of Applied Biological Chemistry, 
Faculty of Agriculture, Tohoku Univ., Sendai 981, Japan.

1930. Grainaissance, Inc. 1995. Grainaissance (Leafl et). 
Emeryville, California. 4 panels each side. Each panel: 22 x 
9 cm.
• Summary: This glossy, 8-panel color leafl et describes 
(with photos and text) the Grainaissance line of products: 
Amazake–In the bottle or in the box, amazake pudding, and 
mochi (in several fl avors–raisin-cinnamon, pizza, plain, 
organic, sesame-garlic, and wheatgrass-mugwort).
 “Since 1979, we at Grainaissance Inc. have produced 
a small line of rice-based foods that are as nourishing as 
they are delicious... Our products stem from a long line of 
traditional Japanese foods, and we employ time-honored 
Japanese methods to produce them... But maybe just as 
important as our product line is the philosophy behind it: We 
at Grainaissance are dedicated to bringing you foods that will 
enhance your health, well-being, and enjoyment of life. We 
think you will taste this dedication in everything we offer.” 
Address: 1580 62nd St., Emeryville, California 94608. 
Phone: 1-800-472-4697.

1931. Lusas, Edmund W.; Riaz, Mian N. 1995. Soy 
protein products: Processing and use. J. of Nutrition 125(3 
Suppl.):573S-580S. March. First International Symposium 
on the Role of Soy in Preventing and Treating Chronic 
Disease. [24 ref]
• Summary: Contents: Introduction. Full-fat fl ours and grits 
(incl. enzyme-active fl ours). White fl ake products: White 
fl akes, fl ours, grits, refatted and lecithinated products, soy 
protein concentrates, soy protein isolates, enzyme-modifi ed 
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isolated proteins. Dried soyfoods. Mixtures of soy and other 
proteins. Compositions of soy food proteins. Importance and 
alteration of functional properties. Food protein ingredients 
applications: Meats, other applications. Address: Food 
Protein Research and Development Center, Texas A&M 
Univ., College Station, TX 77843-2476.

1932. Park, K.-A.; Kim, H.D.; Kim, K.; Choi, H. 1995. 
Effect of N-6, N-3 fatty acids on the microsomal lipid 
peroxide and the membrane bound enzyme activities during 
hepatocellular chemical carcinogenesis in rats fed casein vs. 
soy protein (Abstract). J. of Nutrition 125(3 Suppl.):808S. 
March. First International Symposium on the Role of Soy in 
Preventing and Treating Chronic Disease.
• Summary: These results suggest that the combination of 
soy protein and perilla oil had the lowest peroxide values and 
maintained membrane stability. “Soy proteins seem to have 
more protective effect during hepatocellular carcinogenesis.” 
Address: Dep. of Food and Nutrition, Seoul National Univ., 
Shinlim-dong, Kwanak-ku, Seoul 151-742, Korea.

1933. Suda, Ikuo; Hajika, M.; Nishiba, Y.; Furuta, S.; Igita, 
K. 1995. Simple and rapid method for the selective detection 
of individual lipoxygenase isozymes in soybean seeds. J. of 
Agricultural and Food Chemistry 43(3):742-47. March. [23 
ref]
• Summary: “Introduction: Normal soybean seeds contain 
three lipoxygenase isozymes, called lipoxygenase 1 (L-1), 
lipoxygenase 2 (L2), and lipoxygenase 3 (L-3 ) (Axelrod et 
al., 1981). The isozymes are responsible for the generation of 
grassy-beany and bitter fl avors which hinder wider utilization 
of soybeans as food ingredients (Wolf, 1975; Rackis et al., 
1979).
 “Genetic elimination of lipoxygenase from soybean 
seeds has attracted attention as a useful approach to reduce 
such undesirable fl avors. So far, fi ve types of lipoxygenase-
lacking cultivars, L-1 null (Hildebrand and Hymowitz, 1981, 
1982), L-2 null (Kitamura et al., 1985; Davies and Nielsen, 
1986), L-3 null (Kitamura et al., 1983), double L-1 and L-3 
null (Kitamura et al., 1985; Kitamura, 1991), and double 
L-2 and L-3 null (Kitamura et al., 1985, 1992; Kitamura, 
1991) type soybeans, have been reported.” Address: Kyushu 
National Agricultural Exp. Station, Ministry of Agriculture, 
Forestry and Fisheries, Nishigoshi, Kumamoto 861-11, 
Japan.

1934. Hedges, Brad. 1995. Lipoxygenase in soybean seed. 
Canadian Export Soybeans (OSGMB, Chatham, Ontario, 
Canada) 8(1):3. April.
• Summary: “Soybean seed contains three distinct proteins 
called lipoxygenases. The unsaturated fatty acids, linoleic 
and linolenic acid, are broken down by the lipoxygenase 
enzymes. The compounds produced by lipoxygenase activity 
have an undesirable bitter taste and a grassy fl avour. One of 

the compounds is hexanal, which is the same chemical one 
smells when grass is cut. To improve the taste and fl avour of 
soya products, lipoxygenases are inactivated by cooking or 
extraction, using chemical solvents.
 “Lipoxygenases can also be removed from the soybean 
seed genetically. Varieties have been developed that lack 
lipoxygenase-2, the most active lipoxygenase enzyme. 
Varieties that lack two, or all three enzymes are under 
development at the Agriculture and Agri-Food Canada 
Research Centre at Harrow, Ontario. Lipoxygenase null 
varieties are preferred by processors, because the resulting 
soya products have better fl avour and smell. However, 
it should be noted that, in some regions of the world, 
consumers prefer beany fl avours.” Address: Soybean 
Research Manager, Pioneer Hi-Bred Production Ltd., 
Chatham, Ontario.

1935. Walker, Morton. 1995. Concentrated soybean 
phytochemicals. Healthy & Natural Journal 2(2):58-60. 
April. [12 ref]
• Summary: Contents: Introduction (Designer Foods 
Symposium III). Cancer inhibitors in soybeans. Prostate 
cancer cured by fermented soybean drink (Haelan 851). The 
therapeutic characteristics of Haelan 851. Note: The address, 
phone number, and fax number of Haelan Products Inc. in 
Metairie, Louisiana, is given.
 Soybeans contain fi ve different types of anti-cancer 
agents: protease inhibitors, phytate, phytosterols, saponins, 
and isofl avones. The latter are plant estrogens with strong 
inhibiting effects in hormone-related malignancies such as 
prostate, ovarian, cervical, and breast cancers. Isofl avones 
are found in a variety of soy foods, including soy milk, 
tofu, tempeh, miso, textured vegetable protein, soy fl our, 
soy nuts, and soybeans. “The isofl avone component which 
most excites the medical research community is genistein. 
It’s an overpowering suppressor of the oncogene enzymes 
that ordinarily stimulate pathological cell growth.” Address: 
Medical Journalist, 484 High Ridge Road, Stamford, 
Connecticut 06905-3020.

1936. Pratt, Steven. 1995. Copy cows: Soy- and rice-based 
drinks stand in for milk, but with nutritional consequences. 
Chicago Tribune. May 10. p. 3.
• Summary: Discusses and comments on Rice Dream (the 
beverage), Naturally Tofu (Sovex), EdenSoy Extra, and 
Almond Mylk.
 Ken Becker, vice-president of Imagine Foods (of Palo 
Alto, California) says that in 1990, when Imagine started 
selling Rice Dream, the only non-dairy competition was 
from soy milks. Rice Dream which is basically made from 
cooked, milled brown rice and a little oil, is hypoallergenic. 
Says Becker, “Some people are allergic to soy as well as to 
cow’s milk.”
 “Using rice as a beverage is not new. Mexicans 
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traditionally have made the rice beverage horchata from rice, 
water, sugar and cinnamon.”
 Almond Mylk is a commercial product, made of brown 
rice syrup and barley malt. Retailing for $2.65 a pack, it 
is very expensive and tastes like vanilla–disappointing. 
Address: Tribune Staff Writer.

1937. Wan, Helen. 1995. Brief history of Les Aliments 
Tarasoy Ltée in Brossard, Quebec (Interview). SoyaScan 
Notes. May 26. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: This company was founded in Dec. 1986 by 
her brothers, who are Chinese-Canadians and who own 
shares–but it is not just a family business since other people 
also own shares. Her brother, Billy Chin, is the president and 
one of the main founders. Helen has been employed by the 
company since the beginning as sales manager; she was born 
in Canada, and educated in English-speaking schools, though 
she also speaks French. The name of the company, Tarasoy, 
is derived from the name of a person they know, to which 
they added the word “soy.” The company’s fi rst products 
were introduced in the spring of 1987. These included: 
SoftShakes (a soya drink in chocolate and vanilla fl avors, 
and in single serving sizes), Regular Tofu (Tofu Nature), 
Herb Tofu (Tofu Fines Herbes), and Tofu with Dehydrated 
Vegetables (Tofu au Legumes). Their tofu products are all 
sold in 450 gm vacuum packs. The vacuum packaging gives 
a longer shelf life. Regular (plain) tofu is now the company’s 
number 2 best-selling product.
 In 1988 they introduced Soyolait, a 1-liter soya drink 
that is presently the company’s best-selling product and 
also the best-selling fresh soymilk in Quebec. It is sold 
fresh in Pure-Pak cartons, and has a remarkable 21-day 
shelf life at 3ºC. The product is made and packaged entirely 
at their plant. It is sweetened with barley malt extract and 
sold only in Quebec, and mostly at natural food stores. It is 
consumed by Caucasian-Canadians rather than by Chinese-
Canadians (who prefer a sugar-sweetened product). Soyolait 
is less expensive than Edensoy, since the packaging is less 
expensive. Many other Chinese companies in Canada make 
fresh sugar-sweetened soya drinks, sold in plastic bottles. 
At about the time Soyolait was launched, SoftShakes was 
discontinued; It had limited appeal as a single portion 
novelty drink, whereas Soyolait came in a larger carton 
and was more versatile, since it could be used for cooking, 
baking, etc.
 In 1993 the company launched MagiSoy, a soy cheese, 
that they make in-house; it melts.
 In Nov. 1994 they introduced Rizoleil, a rice drink–
which is the company’s only product not made from soy. 
Helen does not know whether the rice drink is made with 
the traditional koji fermentation process or with enzymes. 
It is sold fresh, packaged in 1-liter Pure-Pak cartons, with a 
remarkable 20-day shelf life.

 One of the major focuses of the company is selling 
fresh products. This requires that they distribute all their 
own products. They have excellent quality control. Most of 
their products are sold in natural- and health food stores, and 
very little in Oriental food stores. The company has about 20 
employees (both Chinese- and Caucasian-Canadians), but 
they keep a low profi le. They have very good people in their 
research and development department, which is why they 
have interesting fresh products with a log shelf life.
 They are always developing new products which they 
plan to introduce within the next 6 months, but information 
on these is confi dential until the products are launched. 
Helen does not have a brochure about the company or its 
products. Several years ago a French-language article about 
the company was published. Address: Sales Manager, Les 
Aliments Tarasoy Ltée (Tarasoy Foods Ltd.), 3455 Local D 
rue Isabelle, Brossard, QUE J4Y 2R2, Canada. Phone: 514-
659-6586.

1938. Aseptic Resources, Inc. 1995. Aseptic packaging in 
the United States. West Chester, Pennsylvania: Packaging 
Strategies, Inc. iii + 96 p. 28 cm in 3-ring binder. *
• Summary: This multi-client report is the industry’s 
most comprehensive market study and census. There is no 
special section on “soy” beverages, but section 7 is titled 
“Aseptic fi llers for low-acid foods.” As of May 1995 there 
are 465 aseptic fi llers installed in the USA; of these 131 
are low-acid aseptic fi llers (28% of the total). The leading 
fi ller manufacturer is Tetra Pak (132, or 28.3% of the total), 
followed by Scholle (88), Fran Rica Bag (45), Combibloc 
(42), and Dole (34). Address: Overland Park, Kansas.

1939. Packaged Facts. 1995. The meat and dairy alternatives 
market. New York, NY: Packaged Facts. xii+ 162 + 42 + 6 p. 
May. 28 cm.
• Summary: In 1994 retail sales of these products reached an 
all-time high of $286 million, and these sales are projected to 
top $660 million in 1999. This very interesting report can be 
ordered from Packaged Facts, 625 Avenue of the Americas, 
New York, NY 10011. Phone: 212-627-3228. Price: $2,150. 
The authors were Sarah and Peter Starr, though their names 
do not appear in the report. The product director was David 
Lumis.
 Contents: Part I: The products. Scope of the report 
(Vegetarian products sold as meat or dairy alternatives, 
products not covered), history of the industry (an emerging 
market, part of the vegetarian movement, soybeans–an 
ancient food of Asia, soybeans arrive in the new world 
in the 18th century, Kellogg family starts health foods 
industry, makes fi rst meat analogs, Seventh-day Adventists 
and others produce tofu and meat alternatives in the 1920s, 
Henry Ford early proponent of soybeans, meat analogs 
commercially developed in the United States in the 1940s, 
non-dairy beverages, growth of “Americanized” meat and 
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dairy analogs booming), product defi nition (foods used to 
replace meat or dairy products, description of ingredients–
tofu, tempeh, soymilk, okara, soy protein concentrates and 
isolates, textured vegetable protein, wheat gluten and seitan), 
product categories (three main categories of meat and dairy 
alternative products, meat alternatives, dairy alternatives, 
prepared meals), government regulations (the FDA and 
FTC, NLEA labeling considerations {went into effect in 
May 1994, making the USA the world’s fi rst country to 
have mandatory nutrition labeling}, soy protein allowed 
in meat products without special labeling, bovine growth 
hormone), industry associations (the Soyfoods Association of 
America, the American Soybean Association, the Vegetarian 
Awareness Network).
 Part II: The Market. Introduction (Retail sales of 
meat and dairy alternative products by category–1989-94–
graph, retail sales of dairy alternatives products by 
segment–1989-94–graph), market size and growth (market 
is diffi cult to monitor, 1994 retail sales estimated at $286 
million, dairy alternatives surpass $142 million, meat 
alternatives soar to $132 million, prepared meals grow 
steadily to over $12 million, estimated retail sales of meat 
and dairy alternative products by category–1989-1994–table, 
growth in milk substitutes segment leveling off but still in 
double digits, cheese alternatives segment also experiences 
slight slow-down in 1994, non-dairy desserts–a slow-
growth segment, estimated retail sales of dairy alternative 
products by segment–1989-1994–table), factors in market 
growth–overall market (maturing population and interest 
in nutrition, new dietary guidelines, medical community 
accepts plant-based diet, studies show vegetarian diet 
equals a healthier–longer life, soy might help to prevent 
heart disease and cancer, consumers now approve of 
vegetarian diets, increased demand for vegetarian foods, 
youth adopts meatless meals, exposure through foodservice, 
mass market begins to support meat and dairy alternatives, 
products in wider distribution, innovative new products, 
improved technology equals better taste, increased funding 
for soyfoods through foreign capital, pricing continues 
to limit market, image–taste and texture still a problem), 
factors in market growth–meat alternatives (concern about 
health hazards of meat, fat calories targeted by labeling 
law, an alternative to chicken and fi sh, ecological and 
social considerations will propel meatless meals, meatless 
meals diffi cult to handle by foodservice), factors in market 
growth–dairy alternatives (milk substitutes enter dairy case, 
awareness of lactose intolerance on the rise, taste profi le 
limits acceptance, cheese alternatives–are they healthier?, 
projected retail sales of meat and dairy alternative products 
by category–1994-1999–graph {p. 34}, projected retail sales 
of dairy alternative products by segment–1994-1999–graph 
{p. 35}), projected market growth (overall market to reach 
$662 million in 1999, meat alternatives and prepared meals 
to lead growth, projected retail sales of meat and dairy 

alternative products by category–1994-1999–table, growth of 
milk substitutes and other dairy alternatives expected to slow 
somewhat by 1999, projected retail sales of dairy alternative 
products by segment–1994-1999–table), market composition 
(meat alternatives will outsell dairy alternatives, share of 
sales by product category–meat and dairy alternatives–graph, 
soy-based ingredients most frequently used in meat-like 
products, protein ingredients used in meat-like products by 
number of products made with ingredient–1990-1992–table, 
bulk of dairy alternative sales from milk substitutes, share 
of sales by product segment–1989 vs. 1994–graph, sales by 
retail outlet, share of sales by retail outlet–meat and dairy 
alternatives–1994–graph).
 Part III: The marketers. The marketers (About 30 
signifi cant marketers–most small, major companies move 
into the market, meat alternatives–other mass-market 
players, meat alternatives–natural foods players, the leaders 
in milk substitutes, cheese alternative market leaders, the 
leaders in non-dairy desserts, prepared meals market leaders, 
selected marketers and brands of meat and dairy alternative 
products–chart), market and brand shares (mass-market 
leader Worthington Foods challenged by ADM/Pillsbury 
Green Giant Harvest Burger, wholesome and hearty growing 
fast, Boca Burger boogies by the Bystanders, marketer 
and brand shares of meat alternative products sold through 
supermarkets–1993 vs. 1994–table, natural foods sales of 
meat alternatives more fragmented, Worthington is leader in 
natural foods stores, White Wave and Lightlife hold second 
and third place, estimated marketer and brand shares of meat 
alternative products sold through natural foods stores–1994–
table, many small regional players capture local markets, 
Eden Foods leads in milk substitutes, estimated marketer 
and brand shares of milk substitute products mass-market 
and natural foods stores–1994–table, Imagine Foods’ Rice 
Dream is leading rice beverage, other vegetable beverages, 
Tree of Life’s Soya Kaas holds leading share of cheese 
alternatives market, estimated marketer and brand shares 
of cheese alternative products sold through natural foods 
stores–1994–table, Tofutti holds top market share in frozen 
desserts, Fairmont Foods establishes lead in supermarkets, 
marketer and brand shares of prepared meals sold through 
supermarkets–1994–table, natural foods prepared meals–
many brands and no one leader), competitive situation–
overall market (marketers compete primarily through 
new product introductions, growth through mergers and 
acquisitions). Continued.

1940. Packaged Facts. 1995. The meat and dairy alternatives 
market (Continued–Document part II). New York, NY: 
Packaged Facts. xii+ 162 + 42 + 6 p. May. 28 cm.
• Summary: Contents: Continued from p. vi. Part III: 
The Marketers. Competitive situation–meat alternatives 
(Worthington pioneers Seventh-day Adventist vegetarian 
market, Miles Laboratories acquires Worthington–
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places Morningstar Farms in mass market, tofu drives 
natural foods market, soy frank marketers exploit tofu 
opportunities, tempeh–another meat alternative ingredient 
gains interest, wheat-based alternative seitan expands 
presence, Worthington places tofu patties in natural foods 
stores–changes hands again, Wholesome and Hearty 
develops foodservice distribution, meatless burger market 
heats up, patty competition fi erce in natural foods arena, 
ADM/Pillsbury alliance brings soy burgers to mass market, 
Worthington fi ghts back, category differentiates in the early 
1990s, soy attacked by soy-free burger companies, meat 
alternative marketers cut the fat, low-fat sausages and franks, 
tightly targeted vegetarian fun foods and snacks, mass-
market companies introduce ground meat analogs, natural 
product companies follow suit, Wholesome and Hearty seeks 
retail growth, others seek lucrative foodservice market), 
competitive situation–milk substitutes (early market limited 
to ethnic community, Edensoy a big hit–Vitasoy responds, 
new lines introduced, competition–domestic manufacturing 
and larger containers bring down soy beverage prices, 
fl avors and packaging distinguish early products, Westbrae 
introduces fi rst low-fat soymilk, fortifi cation has become key 
selling point, Eden’s fortifi ed product suits strict vegetarians, 
new package sizes expand market, re-closable–easy to 
pour, rice beverages–line extensions grab shelf space, 
Wholesome and Hearty’s almond beverage, 100% organic 
products, a fresh–new market–some products shift to dairy 
case, mass-market interest), competitive situation–cheese 
alternatives (Seventh-day Adventists start category, fi rst 
natural foods cheese alternative, Soyarella, not dairy-free, 
handful of marketers compete on price in natural foods 
arena {Soya Kaas, TofuRella by Brightsong / Sharon’s 
Finest, Cemac Foods, Galaxy Foods, White Wave}, new 
products parallel dairy-based mass market, a move toward 
lower fat and fat-free, seeking the most melt-able cheese, 
Sharon’s fi nest fi nds innovative ingredients, marketers target 
vegan market), competitive situation–non-dairy desserts 
(Tofutti dominates, dairy-free puddings–one major player 
{Imagine Foods sells a rice-based non-dairy pudding}, 
non-dairy yogurt has yet to catch on–but White Wave’s 
Dairyless, a non-dairy soy yogurt, seems to be the only 
major natural foods brand in this category), competitive 
situation–prepared meals (fl avored tofu and seitan expanded 
into meals, Legume is early innovator, cheese alternatives in 
prepared meals, other companies dive into prepared meals, 
action has been in natural foods, supermarket products 
have not succeeded), competitive profi les (The Archer 
Daniels Midland Co.–Grand Metropolitan PLC–Pillsbury 
division partnership, Amy’s Kitchen Inc., A&A Amazing 
Foods Inc., Boca Burger Co.–Sun Foods, Eden Foods Inc., 
Fairmont Foods of Minnesota Inc., Fantastic Foods Inc., 
The Hain Food Group Inc., Imagine Foods Inc., Lightlife 
Foods Inc., Sharon’s Finest, Tofutti Brands Inc., Vestro 
Natural Foods Inc., Vitasoy–USA Inc., White Wave Inc., 

Wholesome and Hearty Foods Inc., Worthington Foods 
Inc., Yves Veggie Cuisine Inc.), marketing trends (updated 
packaging, burger market segmenting into natural and mass 
market, Worthington–a master at working both markets, 
hamburger look-alikes crossing back into natural foods, 
veggie patties crossing into mass market, nostalgia–creating 
brand loyalty, marketers expanding into other categories, 
moving into the frozen breakfast section, retail displays, 
pushing into new distribution channels), new product trends 
(new–improved packaging, light and healthy, product 
names emphasize healthy, fat-reversal–mass-market burger-
substitutes gaining fat, ground meat alternatives, new fl avors 
and varieties–many gourmet and upscale, ethnic–especially 
Mexican and Southwestern, convenience, technology 
produces better mimics, mixing soy with grains and other 
ingredients, mainstreaming health foods, natural ingredients 
preferred–organic even better, selected new product 
introductions–meat and dairy alternatives–1994-March 
1995–chart), advertising expenditures (most advertising 
not measured, specialty magazines are preferred medium, 
radio is another alternative, little consumer advertising, 
Worthington outspends competition, ADM-Pillsbury spends 
millions to launch Harvest Burger in 1994, Eden Foods 
targets mass market, Fantastic Foods’ fi rst major spending), 
advertising positioning (good health is overlying theme, 
and fat is prime concern, vegetables are a solution to a 
bad diet, milk substitutes advertised to lactose-intolerant 
market, highlighting a sense of the familiar, foods children 
love, traditional burger images used to woo mass market, 
vegetarian appeal used for meatless patties, organic is 
important feature in natural foods, examples of consumer 
advertising), consumer advertising (consumer promotions 
not heavily used, money-off coupons from several 
companies, new lines offer more generous rebates, recipes 
and books educate consumers, in-store promotions–the 
White Wave Center, marketers join forces in advertorial, 
sponsoring sports events–a healthy fi t, 25 years of earth day, 
non-profi t tie-ins, Turtle Island’s recycling program, other 
types of promotions, examples of consumer promotions), 
trade advertising and promotions (three key trade 
publications, trade ads also used as consumer ads, trade ads 
scheduled to run in convention issues, trade ads announce 
growing business, editorial promotions, reaching retailers, 
example of trade ads). (Continued).

1941. Packaged Facts. 1995. The meat and dairy alternatives 
market (Continued–Document part III). New York, NY: 
Packaged Facts. xii + 162 + 42 + 6 p. May. 28 cm.
• Summary: Contents: Continued from p. x. Continued 
Part IV: Distribution and retail. Distribution (Two distinct 
channels, mass-market products–warehouse delivery used 
most, natural foods products–independent distributors 
used most, distributors offer wide range of services, direct 
buying, several large distributors dominate health food 
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channel, margins for the two channels differ, brokers support 
marketers’ sales efforts, marketers’ sales forces work with 
brokers), at the retail level–natural foods stores (the leading 
outlet–natural foods stores, soy-based products the heart 
and soul of natural foods store, products sold in several 
locations, stores adding refrigerator and freezer space, 
margins, product price comparison, meat alternatives–table, 
milk substitutes–table, cheese alternatives–table, frozen 
non-dairy desserts–table, prepared meals–table, in-store 
demos are top promotional activity, an increase in store 
advertising, examples of retail promotions), at the retail 
level–mass market (most products not in mass market, store 
placement of meat alternatives varies, store-within-a-store, 
increased selection and space, targeting the vegetarian 
consumer, margins, warehouse clubs, Cergro pricing data). 
Part V: The consumer. Consumer use–soyfoods (About 25 
million U.S. adults use soyfoods, natural foods shoppers 
more likely to purchase soy products, demographics of 
meatless burger consumers, use by type–tofu and soy burger 
use most common, other types of soyfoods used by about 
2% of consumers, types of soyfoods eaten fi ve or more 
times in the past year–table), the vegetarian consumer (what 
is a vegetarian, 12-22 million vegetarians and growing, 
small number of strict vegans, meat restrictors–a broader 
target of 77 million, who are vegetarians, demographic 
characteristics of vegetarians–table), consumer attitudes 
(main reason for choosing vegetarian foods, most important 
reason for becoming a vegetarian–table, concern about 
health higher among semi-vegetarians, most important 
reason for choosing vegetarian foods–table, cholesterol-
fat primary health concerns, primary health concern when 
becoming a vegetarian–table, grocery store shoppers more 
infl uenced by doctor’s orders, health also key reason given 
by restaurant diners, fat–salt–fi ber and cholesterol top health 
concerns for meatless burger consumers, environment 
pollution tops list of other social concerns of vegetarians, 
vegetarians considered nutrition advisors, a slow transition 
to vegetarianism, attitudes about meat alternatives, room for 
improvement on taste, consumers have a positive image on 
soy, more interest in soymilk from natural foods shoppers). 
Appendix I: Examples of consumer and trade advertising and 
promotions [photocopies of ads]. Appendix II: Addresses of 
selected marketers.
 Scope of the report: This is a study of vegetarian foods 
made to resemble meat and dairy products and sold at retail, 
mostly through supermarkets and health and natural food 
stores. These products include meatless burgers and luncheon 
slices, soymilk and rice milk, cheese alternatives, non-
dairy desserts (usually non-dairy ice creams), and prepared 
vegetarian meals containing meat and dairy alternatives as 
major ingredients.
 Products not covered: (1) Bulk and packaged tofu, 
unfl avored tempeh–However products such as tofu- or 
tempeh burgers are covered. (2) Margarine, non-dairy 

creamer, non-dairy whip toppings, and egg substitutes. 
Although the fi rst three of these categories are alternative 
to dairy products, they have become well accepted in 
the American diet and are not necessarily purchased by 
consumers wishing to avoid dairy products. “Also, the sheer 
size of these categories–each of which is many times larger 
than the overall meat and dairy alternatives market–would 
drastically skew the market numbers and trend information 
away from the products that are the focus of this report. For 
similar reasons, egg substitutes are also excluded.”

1942. Tsukamoto, Chigen; Shimada, S.; Igita, K.; Kudou, S.; 
Kokubun, M.; Okubo, K. 1995. Factors affecting isofl avone 
content in soybean seeds: Changes in isofl avones, saponins, 
and composition of fatty acids at different temperatures 
during seed development. J. of Agricultural and Food 
Chemistry 43(5):1184-92. May. [53 ref]
• Summary: Substances that contribute undesirable fl avors 
to soybeans for food use are lipoxygenases, saponins 
(especially group A), phenolic acids, oxidized phospholipids, 
oxidized fatty acids, and isofl avones. 80-90% of the 
isofl avones in soybean seeds are located in the cotyledons, 
with the remainder in the hypocotyl. However per unit 
weight, the concentration of isofl avones in the hypocotyl is 
greater. And the isofl avone content of the hypocotyl appears 
to be largely unaffected by high temperatures.
 “These studies provide a basic for attempts to improve 
seed quality [fl avor] by the reduction of isofl avone content.” 
Address: National Agricultural Research Center, Ministry 
of Agriculture, Forestry and Fisheries (MAFF), Tsukuba, 
Ibaraki 305, Japan.

1943. Fudiyansyah, N.; Petterson, D.S.; Bell, R.R.; 
Fairbrother, A.H. 1995. A nutritional, chemical and sensory 
evaluation of lupin (L. angustifolius) tempe (Open Access). 
International J. of Food Science & Technology 30(3):297-
305. June. [31 ref]
• Summary: “Summary: Tempe, a traditional Indonesian 
food, is usually made by the fermentation of soybeans. The 
substitution of soybeans with lupin seed kernels at levels of 
50, 75 and 100% was investigated. Organoleptic evaluation 
using Australian (n = 17-22) and Indonesian panellists (n = 
5-8) showed no signifi cant difference (P > 0.05) for taste, 
texture and overall acceptability between the samples. The 
process of soaking, boiling and fermenting the soybeans 
reduced the content of phytate (17%), protease inhibitors 
(98%) and oligosaccharides (77%). For lupin seed kernels 
the reductions were 60%, negligible and 86%, respectively, 
and for alkaloids 71%. The protease inhibitor content of 
lupin tempe was only one-fi fth that of soy tempe.
 “Negligible changes in the protein quality of soybeans 
and lupins were observed. The Protein Effi ciency Ratio 
(PER) was 2.30 for the boiled soybeans and 2.19 for 
soybean tempe. Cooked (boiled) lupins had a lower protein 
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quality (PER = 0.84) which was not signifi cantly altered 
by processing into tempe (PER = 0.91). The apparent 
digestibility of the cooked lupin (88.1%) and lupin tempe 
(88.4%) were similar to that of cooked soy (87.3%) and soy 
tempe (88.5 %).
 “These results suggest good prospects for substituting 
lupin seed for soybeans in tempe production in cases 
where protein is not limiting and where the lower levels of 
antinutrients would be of nutritional benefi t.” Address: 1. 
Badan Pengkajian dun Penerapan Teknologi, Jalan M.H., 
Thamrin No 8, Jakarta; 2-4. Australia.

1944. Kukman, I. Lovsin; Zelenik-Blatnik, M.; Abram, V. 
1995. Isolation of low-molecular-mass hydrophobic bitter 
peptides in soybean protein hydrolysates by reversed-
phase high-performance liquid chromatography. J. of 
Chromatography 704(1):113-20. June. [27 ref]
• Summary: It has long been known that enzymatic 
hydrolysis of proteins frequently leads to the production of 
a bitter taste, due to the presence of strongly hydrophobic 
bitter peptides.
 “Abstract: The molecular mass distribution of peptides 
in isoelectric soluble soybean protein hydrolysates and 
their hydrophobic peptide fractions was determined by gel 
permeation HPLC on a Zorbax Bio Series GF-250 column. 
The hydrophobic bitter peptide fraction of isoelectric soluble 
soybean protein hydrolysate with degree of hydrolysis 15% 
was fractionated on a Sephadex G-25 Fine column. The 
most bitter low-molecular-mass fraction of the peptides was 
separated by reversed-phase HPLC on a Spherisorb ODS-2 
column. Fourteen low-molecular-mass hydrophobic bitter 
peptides containing three to six amino acid residues were 
isolated. They are predominantly composed of hydrophobic 
amino acids and have leucine, valine or tyrosine at their 
C-terminal position.” Address: Dep. of Food Science and 
Technology, Biotechnical Faculty, Univ. of Ljubljana, 
Jamnikarjeva 101, 61000 Ljubljana, Slovenia.

1945. Kwok, Kin-Chor; Niranjan, Keshavan. 1995. Review: 
Effect of thermal processing on soymilk. International J. of 
Food Science & Technology 30(3):263-95. June. [102 ref]
• Summary: Contents: Summary. Keywords. Introduction. 
Methods of thermal processing. Effect of heat on 
microorganisms in soymilk. Effect of heat treatment of 
trypsin inhibitor (TI) activity. Elimination of off-fl avour in 
soymilk. Effect of thermal processing on nutrients. Effect 
of heat on yields of solids and proteins. Other heat-induced 
effects. Concluding remarks. Acknowledgment.
 Note: This bibliography contains many errors. Address: 
1. Dep. of Applied Biology and Chemical Technology, Hong 
Kong Polytechnic Univ., Hung Hom, Kowloon, Hong Kong; 
2. Dep. of Food Science and Technology, Univ. of Reading, 
Whiteknights, P.O. Box 226, Reading RG6 2AP, UK.

1946. Natural lifestyle magazine and mail-order market. 
Spring. 1995. Asheville, North Carolina: Natural Lifestyle 
Supplies. 55 p. Catalog. 28 cm.
• Summary: A macrobiotic mail-order catalog with several 
nice articles, it sells many types of soyfoods and related 
products, including the full line of Kushi Cuisine, organic 
soybeans (yellow and black), Rice Dream soymilk (p. 
27), Edensoy soymilk, Westbrae Malteds, Nasoya Vegi-
Dressings, Nayonaise, Farmhouse Tekka, organic soy sauce, 
fresh tofu, snow-dried tofu, organic miso (from Miso Master 
and Japan–Onozaki, and Hatcho Miso), instant miso soups 
(Mitoku and Fantastic Foods), South River American Miso, 
and tamari roasted nut mix.
 Plus: Mochi, kuzu, sea vegetables, shiitake mushrooms, 
umeboshi and ume “plum” products, azuki beans, amazake, 
Corona hand mill, water fi lters, organic cotton clothes, 
cookbooks, etc.
 Publisher: Tom Athos. Editor and graphic design: 
Debbie Athos.
 On page 5 is a nice ½-page article, “Dr. Spock goes 
macrobiotic.” It begins: “I’ve been practicing transcendental 
meditation twice daily since my late seventies. I swim every 
day, and I try to take short walks after meals. I go to bed 
at 9 p.m. and get up at 5 or 6 a.m. I do 50 minutes of Yoga 
stretches each morning. Mary gives me daily massage for my 
weakened legs. I’ve been eating a macrobiotic diet for two 
years. It includes practically no fat, no meat, no sugar and no 
dairy products. I lost fi fty pounds in the fi rst few months and 
I was eating as much food as I wanted.
 “Turning point: Until a few years ago, my health had 
gradually deteriorated, beginning with a heart arrhythmia at 
age 65. In 1987 my heart stopped altogether, long enough 
to drop me face fi rst on the marble fl oor of the Copley Plaza 
Hotel in Boston. So they sewed a pacemaker under my 
skin, with an electric wire into my heart to keep it beating 
adequately. Three years ago I had a brief stroke-like episode 
that reduced my talk to gibberish for 15 minutes, and I was 
put on a blood thinner to prevent a more serious stroke. My 
legs were gradually getting weaker and less coordinated; the 
neurologist said it would be progressive. For a year I had 
repeated attacks of severe bronchitis that required antibiotics; 
that scared my internist. In 1991, I was introduced to a 
Belgian-trained physician who had become a macrobiotic 
counselor. He put Mary and me on a macrobiotic diet.” His 
health improved steadily. “I feel much more alive and alert. 
After dropping 50 pounds, I lost all my subcutaneous fat, so 
I get cold easily,... My cholesterol level has gone from over 
200 to 123; Mary’s was 285 and is now 124. We found that 
our annual pharmacy bill went from $5,000 to $780.”
 “Once you decide to take your healing into your 
own hands, any sense of powerlessness and hopelessness 
ebbs away.” Address: 16 Lookout Drive, Asheville, North 
Carolina 28804-3330. Phone: 1-800-752-2775.
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1947. Product Name:  Enzyme active soy fl our (full-fat). 
Roasted soy fl our (full-fat). Enzyme active soy fi ber. Roasted 
soy fi ber. Roasted whole soybeans. Whole soy grits (full-fat). 
Whole soy splits (full-fat). Whole soy granulers (full-fat).
Manufacturer’s Name:  Natural Products, Inc.
Manufacturer’s Address:  798 Hwy 6, Grinnell, Iowa 
50112.  Phone: 515-236-0852.
Date of Introduction:  1995 August.
How Stored:  Shelf stable.
New Product–Documentation:  Ad (full page color) in 
Soya Bluebook Plus. 1995. p. 28. Describes the company as 
“Roasting and milling specialists. Serving high quality soy 
products to the food industry.” Color photos show each of 
the products listed above.
 Talk with Paul Lang, owner of Natural Products, Inc. 
1995. Nov. 27. He started making soy products in Grinnell, 
Iowa, in August 1995. His family, which owns a farm there, 
also now owns this business. They hope to use it as a way 
of adding value to the soybeans they grow. They do not 
presently make the roasted soy fi ber or the enzyme active 
soy fi ber shown in their ad in Soya Bluebook Plus. These two 
products were basically unground soy hulls, and some bagel 
companies used them. Some American bakers buy soy hulls 
to add dietary fi ber to their baked goods. He cannot begin 
to compete with Fibrim made by Ralston Purina. The oil 
crushers is his area are dumping semi loads of soy fi ber on 
the market for about $0.05 to $0.08 per pound. Paul’s family 
bought a Cargill feed mill in Grinnell; it was worth $700,000 
but Cargill had abandoned it, so they were able to buy it for 
$50,000.

1948. Fujita, Mitsugu; Hong, Kyongsu; Ito, Yae; et al. 
1995. Transport of nattokinase across the rat intestinal tract. 
Biological and Pharmaceutical Bulletin 18(9):1194-96. Sept. 
[11 ref]
• Summary: Nattokinase (NK) is reported to cause the 
degradation of fi brinogen in the plasma of normal rats. It 
is absorbed from the rat’s intestinal tract. Address: 1-3. 
Biotechnology Research Laboratories, JCR Pharmaceuticals 
Co., Ltd., 2-2-10 Murotani, Nishi-ku, Kobe 651-22, Japan.

1949. Ikeda, Sayoko; Murakami, T. 1995. Zinc chemical 
form in some traditional soy foods. J. of Food Science 
60(5):1151-56. Sept. [37 ref]
• Summary: “Bioavailability of zinc of various traditional 
soy foods is of particular interest to those concerned with 
soybean as an important source of zinc.” Eight different soy 
foods were studied.
 “There was a marked variation among soy foods in total 
zinc, water-soluble zinc, and zinc solubilized on enzymatic 
digestion. Chromatographic analysis indicated several zinc 
components were solubilized ion digestion. A signifi cant 
negative correlation was found for % zinc solubilized after 
the digestion of soy foods to the original contents of three 

components, i.e., protein, phosphorus and calcium. Variations 
among soy foods in chemical form of zinc after digestion 
should be taken into account on evaluating bioavailability of 
zinc from soy foods.”
 Tables: (1) “Contents of some minerals, total protein, 
and moisture in various soy foods.” The columns are 
zinc, phosphorus, calcium, magnesium, total protein, and 
moisture–in mg or gm per 100 gm of food. The foods are: 
Raw soybean meal, kinako, natto, soymilk, okara, tofu, yuba, 
dried frozen tofu and abura-age (deep fried tofu pouches).
 (2) Some water-soluble minerals and protein content 
of various soy foods. The columns are zinc, phosphorus, 
calcium (in mg/100 gm food %) and protein (in gm/100 
gm food %). The foods are the same. Address: Faculty of 
Nutrition, Kobe Gakuin Univ., Nishi-ku, Kobe 651-21, 
Japan.

1950. Lusas, Edmund W.; Rhee, Khee Choon. 1995. Soy 
protein processing and utilization. In: D.R. Erickson, ed. 
1995. Practical Handbook of Soybean Processing and 
Utilization. Champaign, Illinois: American Oil Chemists’ 
Society Press; St. Louis, Missouri: United Soybean Board. 
viii + 584 p. See p. 117-60. Chap. 8. [96 ref]
• Summary: Contents: Introduction and defi nitions: Types 
of products, history, analysis, handling of soybeans and soy 
protein products. Full-fat soy fl ours and grits: Enzyme-active 
soy fl ours, toasted full-fat soy fl ours and grits, extruder-
prepared full-fat soy fl ours. Extracted fl ake products: 
White fl akes, defatted soy fl ours and grits, refatted or 
lecithinated soy fl ours, soy protein concentrates (aqueous 
alcohol process, acid leaching process, hot-water leaching 
process, product characteristics). Soy protein isolates (pH 
extraction-precipitation, separation by molecular weight, 
membrane processing, aqueous extraction processing, 
separation of intact protein bodies, enzyme-modifi ed protein 
isolates, whipping proteins–3 types). Dietary fi ber products: 
Soy cotyledon fi ber, soy hulls. Texturized products: Spun 
and fi ber-type products, extruder-texturized products. 
Applications of soy food proteins: Functionality, selection of 
soy protein preparations, meat applications (processed meats, 
restructured meats, pumped meats, extruder-texturized 
soy proteins), baking applications, dairy and beverage 
applications. Other soy products: Dried soy milks and tofus, 
nut-like soybean products (incl. soybean butter [sic, soynut 
butter]).
 Figures: 8.1–Effect of atmospheric steaming on trypsin 
inhibitor activity and protein effi ciency ratios of soybean 
meal fed to rats. 8.2–Relationship of urease activity to 
trypsin inhibitor. 8.3–Relationship of urease activity to 
Nitrogen Solubility Index. 8.4–Cross-section of interrupted-
fl ight extruder used for production of toasted full-fat soy 
fl our. 8.5–Flow diagram for making extrusion-cooked full-fat 
soy fl our. 8.6–Dry extruder used for preparation of infant 
and child foods in developing countries. 8.7–Flow diagram 
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for manufacture of full-fat and defatted soy fl ours. 8.8–Mill 
and air classifi er system for commercial grinding of defatted 
soy fl our. 8.9–Classifi er mill system for commercial grinding 
of defatted soy fl akes. 8.10–Flow diagram of soy protein 
concentrate production by aqueous alcohol extraction. 
8.11–Extractability of proteins in defatted soybean meal 
as a function of pH. 8.12–Flow diagram for commercial 
preparation of soybean protein isolates. 8.13–Effects of 
pH on solubility of protein and phytate in defatted fl our. 
8.14–Susceptibility of 7S and 11S soy protein tractions of 
pH precipitate from solutions at low ionic strength (0.03M). 
8.15–Simplifi ed fl ow diagram for soybean protein isolation 
with UF and RO membranes. 8.16–Simplifi ed fl ow diagram 
of the aqueous extraction process applied to soybeans. 8.17–
Effects of pH on nitrogen solubility, 0.5% pepsin hydrolysis 
of 10% soybean fl ake slurry at 38ºC. 8.18–Preparation 
of enzyme-modifi ed whipping proteins, via soy isolate 
intermediate process. 8.19–Preparation of enzyme-modifi ed 
whipping proteins by direct hydrolysis of soy fl akes. 8.20–
Single-screw extruder used for making full-fat fl ours and 
texturized soy fl ours and concentrates. 8.21–Flow sheet of 
process for making texturized vegetable food protein.
 Tables: 8.1–Typical compositions (%) of soy protein 
products (defatted fl ours and grits, protein concentrates, 
proteins isolates). 8.2–Carbohydrate constituents of dehulled 
defatted soybean fl akes. 8.3–Processing and nutritional 
parameters of heat-treated soy fl ours. 8.4–Applications 
of defatted soy products in foods. 8.5–Approximate 
composition of soy protein concentrates made by three 
extraction processes. 8.6–Amino acid composition of soy 
protein concentrates, soy solubles, and soy fl ours. 8.7–
Vitamin and mineral fortifi cation requirements for USDA-
FNS child feeding programs. (Note: FNS is USDA’s Food & 
Nutrition Service). 8.8–Functional properties supplied by soy 
proteins. 8.9–Bakery applications of various soy proteins. 
8.10–Composition of dried low-fat and full-fat soy milk and 
tofu sold domestically. Address: Food Protein Research and 
Development Center, Texas A&M Univ. System, College 
Station, Texas.

1951. Natural Products, Inc. 1995. Roasting and milling 
specialists: Serving high quality soy products to the food 
industry (Ad). Soya Bluebook Plus 1995-96. p. 28. 28 cm.
• Summary: This full-page color ad shows the following 
products: Enzyme active soy fl our (full-fat). Roasted soy 
fl our (full-fat, light roasted). Enzyme active soy fi ber. 
Roasted soy fi ber. Roasted whole soybeans. Whole soy grits 
(full-fat). Whole soy splits (full-fat). Whole soy granulers 
(full-fat). Address: 798 Hwy 6, Grinnell, Iowa 50112. Phone: 
515-236-0852.

1952. Natural Products, Inc. 1995. Roasting & milling 
specialists (Ad). Soya Bluebook Plus 1995-96. p. 84. 28 cm.
• Summary: This full-page black-and-white ad lists 

applications for the following products: Enzyme active soy 
fl our (full-fat). Enzyme active cracked soybeans (dehulled). 
Roasted soy grits. Roasted soy fl our (high or low fi ber; high, 
medium, or low roast). Roasted soy chips or halves. Roasted 
soy fi ber. Address: 798 Hwy 6, Grinnell, Iowa 50112. Phone: 
515-236-0852.

1953. Teranaka, Takeyori; Ezawa, Makoto; Matsuyama, 
Jun; Ebine, Hideo.; Kiyosawa, I. 1995. Kome miso, mugi 
miso, oyobi mame miso [Inhibitory effects of extracts from 
rice-koji miso, barley-koji miso and soybean koji miso on 
the activity of angiotensin I converting enzyme]. Nippon 
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society 
of Japan) 69(9):1163-69. [14 ref. Jap; eng]
• Summary: Angiotensin I converting enzyme is abbreviated 
ACE. Address: 1-3, 5. Dep. of Agriculture, Tamagawa Univ., 
6-1-1. Tamagawa-Gakuen, Machida-shi, Tokyo, 194; 4. 
Central Miso Research Inst., 1-26-19, Sinkawa [Shinkawa], 
Chuo-ku, Tokyo, 104, Japan.

1954. Barnard, Neal D. 1995. Natural defenses against 
chemicals. Good Medicine (PCRM, Washington, DC) 
4(3):16-17. Fall. [10 ref]
• Summary: One of the most surprising discoveries of 
modern medicine is that enzymes in the liver “can take the 
most powerful and dangerous chemicals, and, in an instant, 
render them totally harmless and show them to the door.” 
It takes certain foods to boost or activate these enzymes, 
which eliminate toxic chemicals in two steps. In phase 1, an 
enzyme in the liver cell grabs hold of a toxic molecule and 
attaches oxygen to it. In phase 2, a second enzyme hooks the 
toxic molecule onto a carrier molecule, such as glutathione, 
which carries it away via the urine or feces.
 The key is to have plenty of phase 2 enzymes. 
According to Dr. Paul Talalay of Johns Hopkins University, 
one of the best sources natural chemicals that cause the liver 
cells create large amounts of these enzymes is broccoli and 
other cruciferous plants, such as white cabbage, Brussels 
sprouts, caulifl ower, and kale. “Soybean products, such as 
tofu, tempeh, and soy milk, also contain natural compounds 
that stimulate your body to make more of these helpful phase 
2 enzymes, which may be part of the reason why Asian 
countries have especially low cancer rates.” Address: M.D.

1955. Bounie, Dominique. 1995. Quality and security. Paper 
presented at the Third Bi-Annual SoyAfrica Conference. 
31 p. Held 3-5 Oct. 1995 at Johannesburg, South Africa. 
Organized by Aproma. [10 ref]
• Summary: This presentation, which is packed with useful 
information, consists of a 1-page introduction plus many 
overhead transparencies of charts and tables: Defi nitions 
of quality, safety, hazard. Quality rules of thumb: Quality 
attributes, identifi cation of hazard origins, quantifi cation 
scale of hazard criticity (frequency x gravity x hazard 
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detection probability). Mean composition of soya products 
(soybeans, soy fl ours). Composition of proteins: Water 
soluble proteins (albumins, globulins), unlike wheat and 
colza, soy has no water-insoluble proteins (prolamins, 
glutelins). Globulins: The 11-12S fraction (31% of total 
proteins) is glycinin, the 2S fraction (22% of total proteins) 
is trypsin inhibitor, and the 7S fraction (37% of total 
proteins) is conglycinin. Amino acid content of proteins: 
Soya fl our, soy concentrate, soy isolate, wheat fl our, whole 
egg. Effects of industrial treatments on the nutritional value 
of proteins: Heat, alkaline treatment, reactions with lipids 
and their oxidized derivatives, reactions with reducing 
glucids (Maillard reaction), and reaction with polyphenols. 
Functional properties of soya proteins: Solubility, absorption 
and retention of water, viscosity and gelation, stabilisation 
of emulsions, foaming properties. Composition of glucids 
(carbohydrates). Glucids and fi bers–Comments. Composition 
of lipids. Lipids–Comments. Minerals and vitamins. 
Toxins and antinutritional factors: Heat labile (protease 
inhibitors, lectins, goitrogens, antivitamins, urease) vs. heat 
stable (fl atulence factors, phytate, allergens, lysinoalanine, 
saponins, tannins, estrogens, afl atoxins). Factors responsible 
for unpleasant fl avors and taste of soya (bitterness, 
astringency, rancidity) and means of their elimination: 
Oxidation of linoleic and linolenic acid, oxyded [oxidized] 
phosphatidylcholine, urease activity, saponins, phenolic 
substances (tannins, estrogens). Nutritional value of soya: 
conclusions (For optimum PER, avoid both too little and 
too much heat treatment); overheating may also reduce 
solubility and lead to darkening. Microbiological norms for 
soya proteins: Recommendations from Protein Advisory 
Group: aerobics, anaerobics, mold spores, streptococcus 
B, Staphylococcus aureus, sulfi to-reducing Clostridium, 
Escherichia coli, enterobacteria, Shigella, Salmonella, 
Arizona spp. (none/25 gm; e.g. Arizona hinshawii). 
Microbiological norms for blended fl ours (from Codex 
Alimentarius): Aerobics, yeasts and molds, coliforms, 
salmonellae, E. coli, coagulase positive staphylococci. 
The different principles of HACCP methodology (ICMSF, 
1988). Logic sequence for application of HACCP (from 
Codex Alimentarius). Decision tree for all process steps. 
Potential problems in the use of HACCP. Quality assurance 
and ISO 9000, 9001, 9002, 9003, and 9004. Processing of 
uncooked blended fl our: Alternatives for supplementation 
with vitamin/mineral mix. Processing of precooked blended 
fl our: Alternatives for supplementation with vitamin/mineral 
mix. Rehydration before use of un- or pre-cooked fl our: 
Alternatives for supplementation with vitamin/mineral mix. 
Extrusion cooking of blended fl ours. Address: IAAL (Institut 
Agricole et Alimentaire de Lille) / USTL (Universite des 
Sciences et Technologies de Lille)–batiment C6, 59655 
Villenueve d’Ascq Cedex, France. Phone: +33 20 43 4921.

1956. Fujita, Mitsugu; Hong, Kyongsu; Ito, Yae; Fujii, R.; 

Kariya, K.; Nishimuro, S. 1995. Thrombolytic effect of 
nattokinase on a chemically induced thrombosis model in 
rat. Biological and Pharmaceutical Bulletin 18(10):1387-91. 
Oct. [28 ref]
• Summary: “Intravascular thrombosis is one of the main 
causes of a wide variety of cardiovascular diseases. Platelet 
aggregation and thrombogenesis play an important role 
in these diseases.” Nattokinase is a fi brinolytic enzyme 
which cleaves fi brin. Address: 1-3. Biotechnology Research 
Laboratories, JCR Pharmaceuticals Co., Ltd., 2-2-10 
Murotani, Nishi-ku, Kobe 651-22, Japan.

1957. Roberts, Justin J. 1995. Trends in soybean processing 
and utilization. Paper presented at the Third Bi-Annual 
SoyAfrica Conference. 43 unnumbered pages. Held 3-5 Oct. 
1995 at Johannesburg, South Africa. Organized by Aproma.
• Summary: This paper consists entirely of graphics (prints 
of overhead transparencies showing many charts and tables).
 Background with regards to soy products in general: 
Healthy and nutritious, protein rich with all essential amino 
acids, rich in fi bre, rich in vitamins and minerals, low in 
sodium and potassium, cholesterol free and low in fat, 
probiotic.
 Typical soy products available in the RSA [Republic of 
South Africa]: soybeans, untoasted full fat soya fl our, toasted 
full fat soya fl our, micro-milled soya fl our (100 mesh), 
soya mince (coloured or uncoloured)–tvp, textured soya 
concentrate–tsc (red crumble frozen), uncoloured frozen 
(coloured and uncoloured frozen chunks), soya chunks 
(coloured and uncoloured), soya isolate (90% protein), soya 
concentrate (70% protein).
 Typical soya applications in the RSA (many are listed).
 Soyabeans (defatted fl ake products): Food uses, 
industrial uses of soya fl our and grits, soyabean meal (feed 
uses, industrial uses), soy isolate (edible uses, industrial 
uses).
 Soyabeans (natural full fat products): baked soyabeans, 
seed, soyabean sprouts, stock feeds. Full fat soya fl our (8 
uses), roasted soyabeans (8 uses), soyabean derivatives 
(soymilk, tofu, miso, tempeh, etc.).
 Oil products: crude soyabean oil (glycerol, fatty acids, 
sterols {stigmasterol, sitosterol, tocopherol, hormones}), 
refi ned soyabean oil (edible uses {9 uses listed}, medicinals, 
technical [industrial] uses {12 uses listed}), soyabean 
lecithin (edible uses {emulsifying agent, nutritional, 
stabilizing agent, surface active agents, anti-spattering 
agents, pan grease}, technical [industrial] uses {9 uses are 
listed}).
 Soy products (7 benefi ts listed). Typical soy 
products available in South Africa (18 are listed again). 
Soya applications (Baking industry {7 benefi ts listed}). 
Appropriate technology (8 examples). Research needs 
(12 needs). Soybean research in the Department of Food 
Science, University of Pretoria (12 areas of research). 
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Modifi ed INTSOY method of making soymilk (to 
reduce oligosaccharides and urease, lipoxygenase, and 
trypsin inhibitors). Small / micro and small to medium 
food enterprises (SMEs, problems and opportunities). 
Oligosaccharides are probiotic? (7 types of health promotion, 
3 unknowns). Soya protein isolate by ultrafi ltration 
(requires less water than usual isoelectric method). Future 
developments in the soya industry in RSA (turnkey soymilk 
plants, soy sprout mince, milk and fl our, canned soybean 
products, okara in standard white or brown bread and/or 
biscuits, tofu).
 Mopane or mopani from caterpillars / worms of 
Gonimbrasia belina. Address: Dep. of Food Science, Univ. 
of Pretoria, South Africa.

1958. Lang, Paul. 1995. Natural Products, Inc. in Grinnell, 
Iowa: History, products, and competition (Interview). 
SoyaScan Notes. Nov. 27 and 28. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Paul started making soy products in Grinnell, 
Iowa, in August 1995. His family, which owns a 3,000 acre 
farm there, also now owns this business. They hope to use it 
as a way of adding value to the soybeans they grow. They do 
not presently make the roasted soy fi ber or the enzyme active 
soy fi ber shown in their ad in Soya Bluebook Plus. These 
two products were basically unground soy hulls, and some 
bagel companies used them. Some American bakers buy soy 
hulls to add dietary fi ber to their baked goods. He cannot 
begin to compete with Fibrim made by Ralston Purina. The 
oil crushers is his area are dumping semi loads of soy fi ber 
on the market for about $0.05 to $0.08 per pound. Paul’s 
family bought a Cargill animal feed mill in Grinnell; it 
was worth $700,000 (for just the buildings) but Cargill had 
abandoned it, so they were able to buy it for $52,000. Paul 
is very interested in identity-preserved soybeans and he has 
34 different bins to keep each variety separate. He thinks the 
future of soyfoods lies in identity preservation. For example, 
he now uses a low-fl atulence soybean to make his soy fl our–
and his is the only company doing this.
 Clofi ne, located just outside of New York City, buys 
Paul’s products (both enzyme active and inactive roasted 
whole soy fl ours) and re-sells them. They are almost like a 
broker. Using a patented process, Clofi ne slurries the enzyme 
active (raw) fl our with water (probably hot water) then spray 
dries it, under high pressure through a small orifi ce. Ed 
Pedrick helped to develop this method. After that, Paul does 
not know how the product is processed, and how they get 
from soy fl our to “spray-dried tofu.” He does not know if any 
coagulant is added, and what is the justifi cation for calling 
it tofu. He views it as simply a water-soluble soybean fl our, 
with a low PDI. It will hold up in suspension when mixed 
with water to make soymilk. Paul also sells to Devansoy, 
where Mr. Pedrick now works full time and makes the same 
spray-dried product. Devansoy sells the product both under 

their own trademark and as a raw material for use by other 
food processors. Both Clofi ne and Devansoy sell these spray-
dried products for about $1.35 per pound; they buy the fl our 
from Paul for about $0.35/pound. If Paul developed a very 
fi nely ground soy fl our, he could probably take away that 
market. They sell the roasted fl our to bakers in New York 
City.
 In terms of particle size, the smallest is fl our, then meal, 
then grits, then granulers [he coined this phrase], then splits. 
The big crushers such as ADM and Cargill sell fairly coarse 
“grits.” Generically, the grits go to bagel companies–and 
he does not know why. The granulers and splits are not 
presently being sold. His main products are the enzyme 
active full fat fl our, and the lightly roasted inactivated full-fat 
fl our. Paul is working closely with the American Institute of 
Baking (AIB). Paul also sees a huge potential export market. 
Address: Natural Products, Inc., 798 Hwy 6, Grinnell, Iowa 
50112. Phone: 515-236-0852.

1959. Lang, Paul. 1995. Roasting and milling full-fat soy 
fl our (Interview). SoyaScan Notes. Nov. 28. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Natural Products Inc. dry roasts whole soy fl our 
to fi ve different degrees of darkness. He basically custom 
roasts for each customer, to get exactly the color and other 
characteristics they need. The most popular of these is the 
lightly roasted soy fl our, which has a light creamy, beige 
color; it is not dark-roasted like kinako. This is one of the 
few light-colored full-fat soy fl ours on the market that is 
processed with dry heat. Yet when the beans come out of the 
roaster, their outside looks dark. When applied to soy fl our, 
“roasted” implies that the product was processed with dry 
heat, whereas “toasted” implies steamed with moist heat. 
Paul runs PDI, trypsin, and urease tests to be sure that he 
is roasting suffi ciently. The main buyers of this product are 
American bakers, who want the fl our to be no darker than it 
has to be. Getting this exact degree of roasting is more of an 
art than a science.
 Paul also makes a “chocolate roast,” but he has signed 
an agreement not to advertise it. Only one company presently 
uses this product and they don’t want anyone else in the 
industry to know that they are using a $0.35/lb product 
rather than a $1.35/lb product–the so-called “spray-dried 
tofu powder” that has become the subject of controversy. 
Paul thinks that “spray-dried tofu powder is a big hoax that 
will be going by the wayside.” In most applications, Paul’s 
roasted soy fl our, roasted to the desired degree, will work just 
as well for only 26% the cost. He has saved one company 
over $100,000 in one week. Yet Paul does not really come 
out ahead, because he also sells the soy fl our to the people 
who make the “spray-dried tofu powder.”
 Koreans in America mix a dark-roasted soy fl our with 
honey and make it into a traditional drink, which they 
consume only in hot weather. Paul does not know what this 
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drink is called, but he will try to fi nd out.
 Paul’s roasting process is unique. First, he uses a 
continuous process. Second, he uses a roasting medium (such 
as salt or sand), which is confi dential. He bought his patent 
and equipment from HiPro Food Products Co, owned by Bob 
Olsen and Bob Cross, in Minnesota. The man who invented 
Cheerios sold out to General Mills; he had an idea for a 
roaster and spent about 12 years trying to perfect it. Three 
years ago the inventor of Cheerios died and the brains behind 
the idea, the engineer, got cancer. Olsen and Cross were both 
in their upper ‘70s and they had a great little roasting system 
but they didn’t develop the market. The patent is 17 years 
old and it expired one month after Paul bought the company. 
The process has changed so much over the years that reading 
the original patent would give almost no idea of the current 
process. Paul believes the secret to his success lies in making 
an inactivated fl our, with no beany fl avor, that keeps its 
creamy color. Paul built a separate building that houses his 
roaster; nobody sees it (though a photo appeared in Bluebook 
Update, Oct/Dec. 1995, p. 4). The original patent used gas 
with salt as the medium; now they use electricity and a 
different medium. His process is totally unique.
 One of Paul’s options is to go into the business of 
selling roasters. He has had a request to sell one company 
fi ve roasters for $2 million–and his company is presently 
only worth $500,000. But at this stage he wants to focus on 
making soy fl our. Address: Natural Products, Inc., 798 Hwy 
6, Grinnell, Iowa 50112. Phone: 515-236-0852.

1960. Melina, Vesanto; Davis, Brenda; Harrison, Victoria. 
1995. Becoming vegetarian: A complete guide to adopting a 
healthy vegetarian diet. Summertown, Tennessee: The Book 
Publishing Co. x + 262 p. Foreword by Suzanne Havala. 
Index. 26 cm. [20 ref]
• Summary: An excellent vegetarian and vegan sourcebook 
and cookbook by three registered dietitians. Contents: 
Acknowledgements. Foreword. Introduction. 1. What is a 
vegetarian? 2. The evidence is in. 3. Without meat–exploding 
the myths. 4. Without dairy products. 5. Veganism: More 
food for thought. 6. Fats and oils: A balancing act. 7. Fiber: 
The gift from plants. 8. The vegetarian food guide: Putting 
it all together. 9. Vegetarian nutrition in the growing years. 
10. Vegetarian diplomacy. 11. From market to meals. 12. 
Recipes: Simple treasures. Appendixes: 1. Glossary. 2. 
Nutrition recommendations.
 This book contains a wealth of accurate, positive 
information about many different types of soyfoods 
(especially tofu) and related subjects, including tofu, 
soymilk, tempeh, miso, soy yogurt, soy cheese, soy sauce, 
tamari, and soy oil (incl. omega-3 fatty acids). Plus wheat 
gluten, seitan, rice milk, sea vegetables, adzuki beans (p. 
66, 162), quinoa, amaranth, macrobiotics, phytochemicals, 
plant estrogens found in tofu and other soy products (p. 75; 
they may contribute to positive calcium balance and have a 

protective effect on the bone health of Chinese and Japanese 
women), dietary fi ber.
 Talk with Vesanto Melina. 1996. July 22. This book was 
originally published in Canada in May 1994 by Macmillan 
Canada in Toronto. A revised U.S. edition was published in 
Nov. 1995 by The Book Publishing Co. in Summertown, 
Tennessee. Address: Canada.

1961. Kobayashi, A.; Tsuda, Y.; Hirata, N.; Kubota, K.; 
Kitamura, K. 1995. Aroma constituents of soybean [Glycine 
max (L.) Merrill] milk lacking lipoxygenase isozymes. J. of 
Agricultural and Food Chemistry 43:2449-52. *

1962. Robinson, David S.; Wu, Zecai; Domoney, Claire; 
Casey, Rod. 1995. Lipoxygenases and the quality of foods. 
Food Chemistry 54(1):33-43. [120 ref]
• Summary: “The signifi cance of plant lipoxygenases for 
food quality is reviewed, with particular reference to the 
enzymes from pea and soybean.”
 Oxidative enzymes are of increasing interest. Address: 
1-2. Dep. of Food Science, Univ. of Leeds, Leeds LS2 9JT, 
UK; 3-4. John Innes Inst. and AFRC Inst. of Plant Science 
Research, Colney Lane, Norwich, NR4 7UH, United 
Kingdom.

1963. Yasuda, Masaaki. 1995? Characterization of tofuyo 
(Fermented tofu) (Web article). http://www.agriqua.doae.
go.th/worldfermentedfood/I _12_Yasuda.pdf. 12 p. Undated. 
Printed 3 Nov. 2011. [12 ref. Eng]
• Summary: Contents: Introduction. Process for making 
tofuyo (3 steps): 1. Process for making tofu and dehydrated 
tofu. 2. Process for making rice koji (inoculated with 
Monascus mold to make red rice koji). 3. Soaking and 
ripening. Chemical and physical characterization of tofuyo: 
1. Chemical changes during the ripening period. 2. Physical 
changes of tofuyo during the ripening period. Physiological 
function of tofuyo. Characterization of tofuyo making (“The 
major characteristics in tofuyo making are that we do not 
have a process of molding on tofu-cubes and brining as done 
for sufu. Red-koji and awamori are used in our process”).
 Tables: (1) “Effect of steaming methods and varieties of 
rice on the production of enzymes and pigment of red koji.” 
(2) “Changes in chemical composition of tofuyo prepared by 
Monascus fungus during the ripening period.” (3) “Changes 
in breaking charcteristics of tofuyo during the ripening 
period” (breaking strain, breaking stress, breaking energy). 
Flow chart of making tofuyo.
 Figures: (2) Graph of “Changes in protein solubility 
ratio of tofuyo during the ripening period.” The ratio steadily 
increases.
 “Tofuyo is very similar to the foods called sufu, tou-fu-
ju and furu in China or tau-hu-yee in Thailand and its root is 
considered as sufu in China. It was brought to Okinawa from 
Fujian, China and has been introduced since at the period of 
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the Ryukyu dynasty in the 18th century.”
 “Traditionally, tofuyo is consumed directly as relish 
with liquor such as awamori or as cakes served with tea 
Recently it has been used in sushi, cracker-spread, and many 
kinds of hors-d’oeuvre in the restaurants. Because tofuyo is 
a cream cheese-type product and has a mild fl avor it would 
be expected to be suitable for use in western countries due 
to cholesterol free and low salt vegetable food for health” (p. 
7). Address: Dep. of Bioscience and Biotechnology, Univ. of 
the Ryukyus, Senbaru, Nishihara-cho, Okinawa 903-0213, 
Japan.

1964. Garcia Uriarte, Alvaro; Ortega, Alberto. 1996. Recent 
history of soyfoods in Cuba. Part IV (Interview). SoyaScan 
Notes. Jan. 9. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Again and again during 1994 the Food Industry 
Research Institute (FIRI) team went to dairy processing 
plants in Cuba. It was a marathon effort. By the end of 
1994 a remarkable 14 new soy dairies making soy yogurt 
had been installed in the wings of existing dairy plants 
throughout Cuba. This mammoth effort was possible through 
the cooperation of the Ministry of Food Industry (MINAL) 
and local enterprises and governments. The NT equipment 
was built mostly by the Enterprise in Charge of Equipment 
Building and Installation. Most of the plants had a capacity 
of either 2,000 or 4,000 liters/hour; the smallest was 1,200 
liters/hour. During 1994 the 14 plants churned out a total of 
11 million liters of soy yogurt–4 million liters from the one 
plant in Havana using the two large Alfa-Laval centrifuges, 
and 7 million liters from the 13 other plants using the new 
technology. By late 1994 about 400,000 kids ages 7-13 living 
in the provincial capitals nationwide were receiving 1 liter of 
soy yogurt a week. Alvaro and his coworkers at FIRI were so 
convinced of the superiority of their technology that in Nov. 
1994 they eliminated the Alfa-Laval plant, replacing it the 
next month with two new NT production lines.
 During 1995 eight more plants were installed, bringing 
the total to 22. These plants produced 33 million liters of soy 
yogurt (containing 3.0 to 3.2% protein), which reached about 
500,000 kids. Though there are presently about 1,200,000 
kids in Cuba, most of those not living in the capitals have 
access to milk from the nearby cows. Alvaro showed us 
a chart listing the location of each plant, the date it began 
operation, and its capacity. As of mid-January 1996 four new 
plants are under construction, and 5 more are on the drawing 
boards, ready to go. One of the plants under construction in 
Havana will make only spreadable soy cream cheese (queso 
crema), a new product developed at FIRI.
 Three basic types of yogurt were made in Cuba’s many 
soy dairies: 50% of the total was set soy yogurt sold in bulk 
containers, which reduced packaging costs. Local people 
would bring their own containers in which to take home their 
portion of the yogurt. Another 25% was set soy yogurt in one 

liter glass jars–which were, of course, recycled after use. The 
last 25% was stirred soy yogurt, sold in one liter plastic bags 
as a drink having the consistency of a milk shake.
 The plan for 1996 is to produce 76 million liters of soy 
yogurt–more than double the total for 1995!
 In September 1994, soymilk started to be used (together 
with dairy milk) in Cuban ice cream, made at the dairy plant 
at Pinar del Rio. In 1995 some 12 million liters of soymilk 
were used in Cuba’s ice cream, accounting for 50% of the 
total milk used–the other half being cow’s milk. However 
no soymilk is used in the most famous Cuban brand of 
ice cream, Copelia. This is made with only fresh milk and 
cream, using a traditional dairy formula and technology.
 In January 1995 a cultured/fermented spreadable soy 
cream cheese was fi rst made commercially in Cuba at the 
dairy plant in the province of Villa Clara. Resembling Cuba’s 
traditional queso crema but containing no animal products, it 
is used as a spread on bread or crackers, in salad dressings, 
served as a dessert topped with marmalade or jam, or mixed 
with canned meat to make a pâté.
 Soybeans were fi rst cultivated in Cuba in 1904, and 
the climate and soil have always been good for growing 
them. Yet although Cuban scientists have done extensive 
research on soybean production over the last few decades 
and developed new soybean varieties that yield well under 
Cuban conditions, almost no soybeans are grown in Cuba 
today, in part because of the historical emphasis on sugar. 
Therefore Cuba has to import all of the 10,000 tonnes per 
year of soybeans used to make soymilk and soy yogurt, 
using precious foreign exchange. In the past, Cuba has also 
imported roughly 300,000 tonnes of soybeans (as whole 
beans or soybean meal) for animal feed. The food-grade 
soybeans come mostly from Canada and Brazil. Canada’s 
white-hilum soybeans are considered the best for soy yogurt. 
For 45 days during 1995 no soybeans were imported into 
Cuba due to the lack of hard currency (U.S. dollars). The 
Soy Cubano! program of Global Exchange in San Francisco 
is working to help Cuba become more self-suffi cient in 
soybeans. For Cuba to become self-suffi cient at 1989 levels 
of consumption for the 11 million inhabitants, the country 
would have to grow about 500,000 tonnes of soybeans.
 The development of new soyfoods products does not 
stop here. The FIRI team has two big projects on tap for 
1996. The fi rst is to expand commercial production of 
spreadable soy cream cheese, which will be made at existing 
dairy plants in 10 provinces throughout Cuba (Santiago de 
Cuba, Holguín, Bayamo, Las Tunas, Camagüey, Ciego de 
Avila, Sancti Spiritus, Villa Clara, Matanzas, and Pinar del 
Rio) and to fi nish the spreadable soy cream cheese factory 
in Havana with 10 tonnes/day capacity. At each plant they 
hope to make 500 to 1,000 kg/day, and a total of 5,000 
tonnes in 1996; this will require an additional 10 million 
liters of soymilk. The second project is to make two types 
of powdered soymilk. Type 1, which is spray dried, contains 
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85% soymilk and 15% dairy milk, plus cocoa, sugar, salt, 
and vitamin A. Type 2, which is roller dried, resembles a 
traditional Nestlé product called Harina Lacteada. The 
ingredients are similar to type 1 except that rice is substituted 
for cocoa. Cuban researchers are very interested in learning 
more about Japanese amazaké (a traditional non-alcoholic 
fermented rice beverage made from koji), about the various 
new enzyme-hydrolyzed rice beverages made in America, 
and about ways to mix soymilk with ricemilk. Cuba plans 
to make a total of 2,000 tonnes of powdered soymilk in 
1996. They are also working on development of spreadable 
soybean pâtés with different fl avors, among them ham, and 
chorizo (a paprika spiced Spanish-style pork sausage).
 To summarize: In 1995 Cuba used 7,000 tonnes of 
soybeans to make 47 million liters of soymilk; 1 kg of 
soybeans yields about 7 kg of soymilk. Of this soymilk, 33 
million liters were used for soy yogurt, 12 million liters for 
soy ice cream, and 2 million liters for spreadable soy cream 
cheese. In 1996 Cuba plans to use 76 million liters for soy 
yogurt, 14 million liters for soy ice cream, and 10 million 
liters for spreadable soy cream cheese. Total: 100 million 
liters, or roughly twice as much. Continued. Address: 1. Ing., 
Director; 2. Vicedirector. Both: Food Research Inst. (Instituto 
de Investigaciones para la Industria Alimenticia), Carretera 
Guatao Km 3½, La Lis 19200, Havana City, Cuba. Phone: 
21-6986 or 21-6742.

1965. Product Name:  [Rice-Based Drink].
Foreign Name:  Reis Drink.
Manufacturer’s Name:  Bruno Fischer GmbH (Importer-
Distributor). Made in Belgium.
Manufacturer’s Address:  Im Auel 88, D-53783 Aetorf, 
Germany.  Phone: 49-2243-4021.
Date of Introduction:  1996 February.
Ingredients:  Water, rice* (9%), sunfl ower oil*, sea salt, 
sunfl ower lecithin, natural vanilla extract. * = Organically 
grown and controlled.
Wt/Vol., Packaging, Price:  1 liter glass bottle.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Product with Label sent by 
Bruno Fischer. 1998. April 15. Ingredients and nutritional 
value are given in fi ve languages, each with the fl ag of that 
country by the product name: German, English, Italian, 
French, and Dutch. Talk with Bruno Fischer. 1998. May 
13. This product was launched in Feb. 1996. Note: Imagine 
Foods ships a rice beverage base to the UK and packages it 
there.

1966. Divi, Rao L.; Doerge, Daniel R. 1996. Inhibition of 
thyroid peroxidase by dietary fl avonoids. Chemical Research 
in Toxicology 9(1):16-23. Jan/Feb. [27 ref]
• Summary: Messina states (2016, Nutrients, p. 18, #395): 
“Concerns about anti-thyroid effects of soy are based 
primarily on in vitro research.” Address: National Center for 

Toxicological Research, Jefferson, Arkansas, and Univ. of 
Missouri, Columbia, Missouri.

1967. Golbitz, Peter. 1996. Nondairy beverage market pours 
it on. Natural Foods Merchandiser. Feb. p. 68.
• Summary: A graph shows retail sales of milk alternatives 
in million dollars from 1987 to 1995, and projected to 1999–
based on a recent report by Packaged Facts. They have risen 
dramatically, from 29.0 in 1987, 41.2 in 1988, 60.2 in 1990, 
84.2 in 1992, 108.4 in 1994, 130.1 in 1995, 179.5 in 1997 
(projected), and 231.2 in 1999 (projected). Interestingly, 
according to the USDA per capita consumption of fl uid 
cow’s milk has fallen nearly 20% since 1970. Soymilk 
comprises an estimated 80% of the market for fl uid milk 
alternatives, with most of the balance comprised of rice 
drinks.
 Much of the information in this article comes from 
a consumer study conducted in 1995 for the Soyfoods 
Association of America (SAA). According to this study, 
51% of soymilk consumers fi rst purchased soymilk because 
they were aware that the product was “generally healthy 
food” and an additional 32% purchased soymilk because 
of allergies to dairy products and lactose intolerance. A 
remarkable 75% said they were familiar with the reported 
link between soyfoods consumption and reduction in 
heart disease, and 66% were aware of possible cancer risk 
reduction.
 The SAA study also found that soymilk is by far the 
most frequently consumed soyfood, used on average almost 
twice a week. Most people drink it as a beverage, but 25% 
of them pour it on their cereal and 30% use the product 
most often in cooking and baking. Where do consumers buy 
soymilk? 51% buy it in a natural- or health food store or a 
co-op, 46% buy it in a supermarket (showing that soymilk 
joined that select group of natural food products that have 
made a successful leap into the mass market), and 3% buy it 
in Oriental markets.
 Soymilk is too expensive. 47% of current users said they 
would buy more if it cost less. In addition, 40% said they 
would buy more if it were more available. Address: President 
of Soyatech Inc.

1968. Messina, Mark; Messina, Virginia. 1996. SoyFacts 
No. 7: Soyfoods & isofl avones (Leafl et). Lebanon, Indiana: 
Indiana Soybean Development Council. 2 p. Front and back. 
28 cm. [19 ref]
• Summary: Contents: Introduction. Isofl avone concentration 
in soyfoods. Physiological effects of soybean isofl avones. 
Summary.
 “Plant foods are rich in a wide variety of compounds 
called phytochemicals. Many of these non-nutritive 
substances have potent biological activity and may help to 
lower risk for many chronic diseases. Soybeans contain a 
variety of phytochemicals, and in particular, they are the 
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only food source with nutritionally signifi cant amounts of 
one type of phytochemical called isofl avones. Whereas the 
concentration of phytochemicals in foods is generally quite 
small, soybeans contain large amounts of these isofl avones. 
In fact, some research has found that just one serving of 
soyfoods, such as one cup of soy milk or ½ cup of tofu, 
contains enough isofl avones to exert clinical effects (1). 
In various experimental models, isofl avones directly or 
indirectly have been found to lower cholesterol (2), inhibit 
bone resorption (3), relieve menopause symptoms (4) and 
possess anticancer activity” (5).
 A bar chart titled “Isofl avones” in soyfoods shows that 
soybeans (½ cup) contains about 35 mg, soy fl our (½ cup) 
contains about 50 mg, tofu, tempeh and or miso (½ cup) 
contains about 40 mg, and soy milk (1 cup) contains about 
40 mg.
 “Isofl avone concentration in soyfoods: Isofl avones are 
chemically similar in structure to estrogen and, in fact, are 
weak estrogens. Isofl avones are found in soyfoods both with 
and without a sugar molecule attached. The two primary 
isofl avones in soybeans are daidzein and genistein and 
their respective glucosides, genistin and daidzin. Soyfoods 
typically contain more genistein than daidzein, although this 
ratio varies among the different soy products (8, 7). On a dry 
weight basis, raw soybeans contain between two and four 
mg of total isofl avones/gram (8). Soyfoods differ somewhat 
in their concentration of isofl avones, but all of the traditional 
soyfoods, such as tofu, soy milk, tempeh and miso, are rich 
sources of isofl avones providing about 30 to 40 milligrams 
per serving. Only two soy products, soy sauce and soyoil, do 
not contain isofl avones.
 “Soy protein concentrates (<65% soy protein), a widely 
used ingredient (frequently used in soy burgers), may or may 
not contain nutritionally signifi cant amounts of isofl avones 
depending on how the product was processed.
 “However, isofl avone levels in the most commonly 
used soy protein concentrates are very low. Both soy fl our 
and textured soy protein are rich in isofl avones. Soy protein 
isolate (<90% soy protein) contains less [isofl avones] than 
these products but still has signifi cant amounts.
 “A group of soyfoods, often referred to as second 
generation products (such as soy hot dogs and soy-based ice 
cream) can have much lower amounts of isofl avones because 
they frequently contain considerable amounts of non-soy 
ingredients.
 “Blood levels of isofl avones can reach the low micro 
molar range in people consuming soyfoods. This is quite 
high considering that estradiol is present in blood at nano 
molar levels (9). It appears that daidzein is more bioavailable 
than genistein (10). This may be due to the fact genistein is 
more readily degraded by intestinal bacterial. However, it 
has recently been suggested that the metabolites of genistein 
may be absorbed and also exert anticancer effects (9). Most 
of the research interest in the anti-cancer effects of soybean 

isofl avones has centered on genistein.
 “Physiological effects of soybean isofl avones: 
Isofl avones are being studied for a wide range of 
physiological effects. Initial interest in the 1950s was due to 
their estrogenic activity.” However, they are actually very 
weak estrogens. The soybean isofl avones have between 
1/1,000 and 1/100,000 the activity of estradiol.’ This weak 
estrogenic activity of the isofl avones may produce the 
following effects:
 “Recent clinical work found that when women were 
fed 45 grams of soy fl our per day menopause symptoms 
were reduced by approximately 40 percent.’ The reported 
incidence of menopause symptoms (night sweats, hot 
fl ashes) is much lower among Japanese women than among 
Western women: a difference in soyfood consumption may 
be one reason for this (12).
 “Weak estrogens such as the isofl avones may also have 
a role in reducing cancer risk. High blood levels of estrogen 
are an established risk factor for breast cancer. By competing 
with the more potent estrogen for binding to the estrogen 
receptor, weak estrogens are thought to be able to function as 
antiestrogens (13, 14).
 “However, isofl avones also exhibit effects that are not 
related to estrogen activity.
 “In vitro work has shown that genistein inhibits the 
growth of a wide range of cancer cells including those 
that are not hormone-dependent (5, 15). The proposed 
explanation for these anticancer effects is the ability of 
genistein to markedly inhibit the activity of enzymes 
(e.g., tyrosine protein kinase, ribosomal S6 kinase, DNA 
topoisomerase) that control cell growth and regulation 
(5). Although only limited data are available, animal work 
indicates that genistein inhibits tumor development (19).
 “Isofl avones may help reduce cholesterol levels. Soy 
protein has been shown to be hypocholesterolemic in 
individuals with elevated cholesterol. Recent work suggests 
that the isofl avones may contribute substantially to this 
effect. A soy product from which the isofl avones had been 
removed had little effect on cholesterol levels in animals 
compared to the isofl avone-containing soy product, which 
produced dramatic decreases (2).
 “In vitro, genistein also inhibits platelet aggregation and 
smooth muscle cell proliferation. Smooth muscle cells are 
one of the primary cell types comprising plaques (16, 17).
 “Finally, isofl avones may help to prevent osteoporosis. 
The isofl avones are similar in chemical structure to a drug, 
iprifl avone, which has been shown to inhibit bone resorption 
in humans (18). In fact, iprifl avone is maximally effective 
only when it is metabolized, and one of its metabolites is the 
soy isofl avone daidzein. Also, a recent study has found that 
genistein inhibits bone resorption in animals (3).
 “Summary: Soybeans and soyfoods have attracted much 
attention because they are unique as the only nutritionally 
signifi cant dietary sources of isofl avones. Confi rmation 
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that the isofl avones possess the many benefi cial attributes 
currently being investigated will certainly serve to highlight 
the value of soyfoods. But it is important to remember that 
soyfoods have many desirable properties independent of 
isofl avones. They contain high-quality protein, are low in 
saturated fat, are free of cholesterol and contain omega-3 
fatty acids. While consumers will benefi t from learning about 
the potential contribution of soy isofl avones, it is always 
preferable to focus on the whole food rather than isolated 
food components.”
 A pie chart shows the nutritional composition of fi rm 
tofu and a moisture-free basis: Protein 57%. Fat 26%. 
Carbohydrate 13%. Fiber 4%.
 There follows a list of 19 references.
 Note: One version of this leafl et was developed for 
consumers and another for dietitians. The project was funded 
by the Indiana Soybean Development Council. Address: 1. 
PhD; 2. MPH, RD. Both: Nutrition Matters, 1543 Lincoln 
St., Port Townsend, Washington 98368.

1969. Messina, Mark; Messina, Virginia. 1996. SoyFacts No. 
11: Soyfoods & women’s health (Leafl et). Lebanon, Indiana: 
Indiana Soybean Development Council. 2 p. Front and back. 
28 cm. [21 ref]
• Summary:  Contents: Introduction. Breast cancer. 
Menopause. Osteoporosis. Heart disease. Soy and fertility. 
Soyfoods in the diets of women.
 “Western women have a number of specifi c health 
concerns including breast cancer, osteoporosis and symptoms 
of menopause. All these conditions are related in varying 
extents to diet. In some cases, that relationship is fairly well 
understood. In others, researchers arc only beginning to 
uncover the diet-causation link. Because soybeans contain 
phytoestrogens (also called isofl avones) which possess weak 
estrogen-like activity, there is increasing interest in the role 
that soyfoods can play in women’s health. The nutrient 
make-up of soybeans and soyfoods and the type of protein in 
these foods may also impact disease risk in women.

 “Breast cancer: Breast cancer is the second most 
common cause of death in American women and is the 
fi rst cause of death in those between the ages of 35 and 44. 
However, there are striking differences in breast cancer rates 
among countries. For example, American women are four 
times as likely to die from breast cancer as Japanese women 
(1). Although it is likely that a variety of factors contribute 
to this difference, soyfoods consumption may play a role. 
Soyfoods are rich in the isofl avone genistein, containing 
as much as one mg per gram soyfood (dry weight) (2). 
Genistein has been shown to inhibit estrogen-dependent 
breast cancer cells in vitro (3). Like other isofl avones, 
genistein exhibits very weak estrogen activity (4). Because it 
is thought that weak estrogens compete with endogenously 
produced estrogen for binding to estrogen receptors, they 
may act as antiestrogens and interfere with growth of 
estrogen-dependent tumors.
 “But, in vitro, genistein also inhibits breast cancer cells 
that are estrogen-independent. This may be because genistein 
inhibits enzymes that control cell growth. The results of case 
control studies are, however, equivocal. But, among those 
epidemiological studies that show soy to be protective, the 
consumption of just one serving of soyfoods (½ cup tofu, 
tempeh, soybeans or textured vegetable protein, or 1 cup soy 
milk) is associated with reduced cancer risk (4).
 “Menopause: The decrease in estrogen production that 
signals menopause can produce a variety of symptoms. 
These include diffi culty in regulating body temperature 
that manifests as night sweats and hot fl ashes. However 
the severity of menopause symptoms varies throughout the 
world. For example, Asian women are typically one-third as 
likely as American women to report symptoms. Although, to 
some extent, this may refl ect cultural differences regarding 
willingness to discuss these symptoms, there appears to be an 
actual difference in the severity and incidence of symptoms 
(5). Soy consumption has been proposed as one explanation 
for these differences. The estrogenic activity of soybean 
isofl avones may help to offset the effects of reduced estrogen 

production by the ovaries. Even though soy isofl avones 
exhibit very weak activity (1/1,000 to 1/100,000 the 
potency of endogenous estrogen), in women consuming 
soyfoods, blood levels of isofl avones can be 1,000 
times higher than endogenously produced estrogen 
levels (6). Most important, in a recent Australian study, 
researchers found that women who consumed 45 grams 
of soy fl our per day experienced a 40 percent decrease 
in menopause symptoms (7). Several studies examining 
the effects of soy on menopause symptoms are under 
way.
 “Osteoporosis: Osteoporosis is a world-wide 
health problem. It affects women more than men 
since women have smaller bone mass and experience 
dramatic increases in bone loss following menopause. 
Estimates are that women may lose as much as 15 to 
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50 percent of their bone mass in the fi rst 10 years following 
menopause (8). Many factors, including exercise, diet 
and genetics, affect bone health. Some dietary factors can 
compromise bone health, by increasing the rate at which 
calcium is released from the skeleton and excreted from the 
body. Although adequate calcium throughout life is essential 
for good bone health, the amount of calcium retained by the 
bones is more important than the actual amount consumed. 
Balance studies indicate that urinary calcium loss rather 
than calcium intake is the predominant factor explaining 
variations in calcium balance among women (9).
 Note” A bar graph shows that animal products cause 
50% more calcium loss than soy products.
 “One dietary factor that increases bone calcium loss 
is protein (10). Diets high in animal protein, in particular, 
increase urinary calcium losses (11).
 “Although soy protein is equivalent to animal protein 
in quality, soy protein, relative to animal protein, causes less 
calcium to be excreted in the urine (12).
 “Soyfoods may play other roles in protecting bone 
health. The isofl avones daidzein and genistein, found in 
signifi cant amounts only in soybeans and soyfoods, may 
directly inhibit bone resorption (13, 14). Finally, many 
soyfoods are rich in calcium. Whole soybeans, textured 
vegetable protein, fortifi ed soy milk and calcium-set tofu are 
all high-calcium foods. Furthermore, recent studies show the 
fractional absorption rate of calcium from some soyfoods to 
be quite high, comparable to that in milk (15).
 “Heart disease: Although women of childbearing age 
have lower heart disease rates than men, those rates increase 
after menopause. Soyfoods may play a role in helping to 
reduce risk of heart disease. Besides being low in saturated 
fat and cholesterol-free, the protein in soyfoods has been 
shown to reduce cholesterol levels. A dose response 
relationship exists; higher amounts of soy protein increase 
the effects (16). Soy protein is also primarily effective in 
patients with high cholesterol levels (>240mg/dl).” Although 
25 grams of soy protein has been found to produce decreases 
in cholesterol levels, as much as 40 grams of soy protein–or 
the amount in three to four servings of soyfoods–is needed to 
produce larger effects (17).
 “Soy may also offer protection because of its antioxidant 
activity. A recent human study found that soy inhibited 
LDL-cholesterol oxidation (18). Decreased cholesterol 
oxidation may be extremely important for decreasing heart 
disease risk. Finally, the isofl avone genistein inhibits platelet 
aggregation and smooth muscle cell proliferation in vitro 
(19, 20). Thus, soy intake may reduce clot formation and 
plaque development.
 “Soy and fertility: Some concern has been raised 
about the effects of soy consumption on fertility. A recent 
study found that soy consumption increased the length of 
the menstrual cycle by an average of 2.5 days (21). Soy 
consumption was also associated with a marked decrease 

in both follicle-stimulating hormone (FSH) and luteinizing 
hormone (LH) levels. The decrease in LH levels has lead 
to speculation that soy might interfere with ovulation. 
However, there was no evidence of anovulation in the study 
and there have been no reports of adverse effects on fertility 
among women who consume soy in either Asian or western 
populations.
 “Soyfoods in the diets of women: Soyfoods appear to 
offer benefi ts to women in a variety of ways. The strength 
of the evidence for these different roles for soy varies 
considerably; much of the information is speculative. 
However, soy offers an opportunity for women to make 
a relatively easy addition to their diet that offers no 
disadvantages and that has the potential to offer considerable 
benefi ts.”
 Note 1. One version of this leafl et was developed for 
consumers and another for dietitians. The project was funded 
by the Indiana Soybean Development Council.
 Note 2. The issue of goitrogens / goitrogenic substances 
in soybeans and soyfoods is not discussed in any of these 
11 leafl ets. Address: 1. PhD; 2. MPH, RD. Both: Nutrition 
Matters, 1543 Lincoln St., Port Townsend, Washington 
98368.

1970. Wieczorek, Anna. 1996. Re: Berrivale Orchards Ltd. 
Letter to William Shurtleff at Soyfoods Center, March 11–in 
reply to inquiry. 1 p.
• Summary: “Berrivale Orchards is the largest manufacturer 
of fruit juice products in Australia. We are a wholly owned 
Australian company controlled by Fruit Packing Co-
operatives, which are owned by small individual growers.”
 Note: A color brochure and various product description 
sheets notes that at the McKay plant the company also 
makes or packs two Soy Drink products, in 1 liter low fat 
and premium types. At the Sturt plant the company makes 
or packs three types of Soy Milk: “Milk extraction from 
Soya Beans–’Berri.’ Pure Harvest Soy and Rice Milk. Good 
Life Soy Drink (Isolate UHT Soy).” Berri and Good Life 
Soy Drink are made from soybeans groan and harvested in 
Australia. Good Life is made at Berri, heart of Australia’s 
Riverland. Good Life Soy Drinks are available in 4 varieties: 
UHT 1 liter combi in either premium or low fat. Chilled 1 
liter PurePak in either premium or low fat. Address: Food 
Technologist, Technical Dep., Berrivale Orchards Ltd., P.O. 
Box 396 (McKay Road), Berri, SA 5343, Australia. Phone: 
(085) 82 1661.

1971. Product Name:  Rice Magic (Non-Dairy Rice 
Beverage) [Vanilla].
Manufacturer’s Name:  First Light Foods, Inc. 
(Distributor).
Manufacturer’s Address:  60 East Elm St., Chicago, 
Illinois 60611.  Phone: 1-800-555-4332.
Date of Introduction:  1996 March.
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Ingredients:  Filtered water, brown rice, expeller pressed 
canola oil, natural vanilla with other natural fl avors, 
tricalcium phosphate, Lactobacillus acidophilus and L. 
bifi dus cultured product added, guar gum, xanthan gum, 
carrageenan, locust bean gum, sea salt, vitamin A palmitate, 
vitamin D-2.
Wt/Vol., Packaging, Price:  1 quart Tetra Brik Aseptic 
carton. Retails for $1.39.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Product with Label 
purchased at Open Sesame in Lafayette, California. 1995. 
April 13. Reclosable cap. The name of the product is in light 
blue and white, set against a dark blue sky with white stars 
and a crescent moon. On the bottom half of the front panel 
some of the white milk is splashing up from corn fl akes and 
blueberries, with a trail of stars connecting the milk and 
the moon. On the back panel, against the same dark sky, is 
written, “It just tastes better!!” A side panel states: “Lactose 
free. No cholesterol. Calcium added. Vitamins A & D. 
No saturated fat. Lactobacillus acidophilus and L. bifi dus 
cultured product added.
 Call to toll-free number on package. 1996. July 3. This 
product was apparently developed and is marketed by the 
same company (J&G Inc.) that developed Soy-Um soymilk.

1972. Astuti, Mary; Marseno, Djagal W.; Marsono, Y.; 
Gitawati, Iswani. 1996. Development of antioxidant enzyme 
superoxide dismutase in soybean tempe. In: Alex Buchanan, 
ed. 1996. Proceedings of the Second International Soybean 
Processing and Utilization Conference: 8-13 January 1996, 
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny 
Publishing Limited Partnership. Distributed by The Institute 
of Food Research and Product Development, Kasetsart 
University. xviii + 556 p. See p. 399-402. [12 ref]
• Summary: “The purpose of this study was to observe the 
development of antioxidant enzyme Superoxide Dismutase 
(SOD) during soybean tempe fermentation using inocula 
of Rhizopus oligosporus, Rhizopus oryzae and commercial. 
Soybean was fermented for 0-72 hours and the activity of 
SOD in crude extract was evaluated using the nitrite method. 
In the early stage of fermentation (0-12 hours), SOD activity 
was not detected, but after 12 hours of fermentation, SOD 
activity gradually increased up to 60 hours then decreased. 
The highest activity was in tempe fermented with Rhizopus 
oryzae followed by commercial culture and R. oligosporus. 
Tempe was a good source of natural antioxidant and all the 
incocula showed similar patterns of producing SOD during 
tempe fermentation.”
 Oxygen is vital for the life of many creatures, but it 
is also potentially toxic. Superoxide anions are known to 
be capable of stimulating lipid peroxidation. “One of the 
terminal products of lipid peroxidation is malondialdehyde 
which can reach into cells and tissues which cause not only 
damage to lipid molecules but also non-lipid biomolecules 

such as protein that cause cell mutation. Since lipid 
peroxides are suggested as one of the substances responsible 
for degeneration diseases, more attention should be paid 
to foods which have a benefi cial effect on lipid peroxide 
prevention.”
 Note: Organic peroxides tend to decompose easily 
to free radicals, which can damage living cells and cause 
unnatural aging. Address: 1-3: Faculty of Agricultural 
Technology, Gadjah Mada Univ., Yogyakarta, Indonesia; 4. 
Badan Tenaga Atom Nasional, Yogyakarta, Indonesia.

1973. Chaimanee, K.; Srinives, P.; Kaveeta, R.; Santisopasri, 
V.; Lersrutaiyotin, R. 1996. Development of Thai soybean 
cultivars to reduce green beany fl avour. In: Alex Buchanan, 
ed. 1996. Proceedings of the Second International Soybean 
Processing and Utilization Conference: 8-13 January 1996, 
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny 
Publishing Limited Partnership. Distributed by The Institute 
of Food Research and Product Development, Kasetsart 
University. xviii + 556 p. See p. 231-37. [15 ref]
• Summary: “Crosses were made between ‘NS1’ and 6 
soybean lines lacking in seed lipoxygenase isozymes, viz. 
PI 133226 (L-1 null), C1-89 GH (L-2 null), PI 205085 (L-3 
null), A1-89 GH (L-2, L-3 null), B1-89 GH (L-1, L-3 null) 
and F3 line lacking all L-1, L-2, and L-3 (all-null). A cross 
was also made between SJ4 and the all-null line. Individual 
F3 seeds of each cross were detected for the presence or 
absence of the isozymes by spectrophotometric monitoring 
of the formation of lipohydroperoxide products. The results 
showed that the distribution of F3 progeny seeds from F2 
plants heterozygous for the presence of L-1, L-2, and L-3 
fi tted the hypothesis of monogenic inheritance. The absence 
of each of L-1, L-2, and L-3 is governed by homozygous 
recessive genotypes, lx1lxi, lx2lx2 and lx3lx3. There was 
a tight linkage between the lx1 and lx2 loci, but both are 
independent of lx3 locus. In this study, 5 lines from the NS1 
crosses and 4 lines from the SJ4 crosses were identifi ed as 
lacking all the lipoxygenases. The plants from these lines 
exhibited normal growth visually in the fi eld.” Address: 
1. Researcher, Chiang Mai Field Crops Research Center, 
Sansai, Chiang Mai 50290, Thailand; 2-3&5. Prof. and Asst. 
Profs, Dep. of Agronomy, Faculty of Agriculture, Kasetsart 
Univ., Kamphaeng Saen, Nakhon Pathom 73140, Thailand; 
4. Asst. Prof. and Head, Dep. of Biochemistry, Faculty 
of Science, Kasetsart Univ., Chatuchak, Bangkok 10903, 
Thailand.

1974. Chansa-Ngavej, Kanjana; Niyomrit, Sutthirux; 
Vethchagarun, Siripen. 1996. Halophilic protease-
producing lactic acid bacteria as starter culture in soy sauce 
fermentation. In: Alex Buchanan, ed. 1996. Proceedings of 
the Second International Soybean Processing and Utilization 
Conference: 8-13 January 1996, Bangkok, Thailand. 
Bangkok, Thailand: Printed by Funny Publishing Limited 
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Partnership. Distributed by The Institute of Food Research 
and Product Development, Kasetsart University. xviii + 556 
p. See p. 288-90. [4 ref]
• Summary: “Abstract: From 1993-1995 our research has 
focused on a novel process of utilizing halophilic protease-
producing lactic acid bacteria as starter culture in the moromi 
stage of soy sauce fermentation.” The goal of the research 
is to increase the protein content of soy sauce for local 
consumption and for export.
 One traditional way to preserve soybeans is to transform 
them into soy sauce by fermentation, using the mold 
Aspergillus oryzae.
 Two photos show transmission electron micrographs of 
a lactic bacterial isolate (LAB 1.1) grown in two different 
media. Address: 1-2. Dep. of Microbiology, Faculty of 
Science, Chulalongkorn Univ., Thailand; 3. Scientifi c and 
Technological Research Equipment Centre, Chulalongkorn 
Univ., Phya Thai Road, Bangkok 10330, Thailand.

1975. Ediriweera, Nandanie D. 1996. Effect of calcium salts 
in minimising beany fl avour in soymilk. In: Alex Buchanan, 
ed. 1996. Proceedings of the Second International Soybean 
Processing and Utilization Conference: 8-13 January 1996, 
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny 
Publishing Limited Partnership. Distributed by The Institute 
of Food Research and Product Development, Kasetsart 
University. xviii + 556 p. See p. 166-70. [8 ref]
• Summary: “To be accepted by consumers, soya products 
should taste good and be convenient and inexpensive. The 
low acceptance of soybean in Sri Lanka is mainly due 
to the undesirable fl avour, described as beany, bitter and 
astringent. The principal causes of the objectionable fl avour 
are short chain volatile carbonyl compounds, that bind 
to the soy protein, particularly hexanal (Fujimaki et al., 
1965; Hsieh et al. 1982; Sasaki et al., 1982). Considerable 
evidence has accumulated, that soybean lipoxygenase 
catalyses the hydroperoxidation of polyunsaturated fatty 
acids and esters containing a cis, cis I, 4 pentadiene system, 
resulting in carbonyl compounds. Inactivation or removal of 
lipoxygenase, eliminates the formation of undesirable fl avour 
in soy preparations. Off-fl avours are hardly detected in raw 
whole beans but develop following breakdown of the cell 
structure and are still evident after cooking.
 “Soybean seeds contain three isozymes, lipoxygenase 
I (L1), lipoxygenase 2 (L2) and lipoxygenase 3 (L3) 
(Christopher et al., 1972; Diel and Stan, 1978). The role 
of these isozymes in the generation of volatile carbonyl 
compounds, associated with poor fl avour of soy preparations 
has been studied using a recessive mutant lacking L1 
activity, which is most stable to heat (Hildebrand and Kito 
1984). These studies indicate, that all lipoxygenase isozymes 
increase the level of carbonyl compounds and thiobarbituric 
acid reacting substances in aqueous extracts of whole 
soybean seeds, with the effect of L2 and L3 being greater 

than that of L1.”
 “Materials and Methods: Soybean of ‘Enrei’ variety 
collected from Toyama prefecture in Japan were used 
originally and the study was extended using the variety 
Pb-1 grown in Sri Lanka. Soybeans were soaked overnight 
in water at room temperature. A slurry was prepared with 
either calcium carbonate, calcium sulfate or with calcium 
chloride (0.02 percent w/w of soybean) and 1:10 parts of 
water, volume by weight of dry soybeans. Preparation of the 
slurry was carried out at room temperature, by homogenizing 
100 g soaked soybean with water and calcium salt for a time 
varying from 0.5 min. to 3 min. using a waring blender, 
(Hitachi VA 855 mixer) at high speed. The temperature of 
homogenate during blending was not increased. The slurry 
in a glass beaker was heated immediately on a direct fl ame 
while stirring at 98ºC to 100ºC for 1.5 mins (The time taken 
for the slurry to attain 98ºC-100ºC was about one minute). 
The milk was fi ltered and 30 ml was transferred immediately 
into 50 ml conical fl ask equipped with screw cap with 
silican septa and a sealing device. Samples were cooled to 
room temperature by immersing in a water bath and was 
characterized by determining the volatile fl avour compounds. 
The remaining milk was used for determining the presence 
of lipoxygenase and protein solubility.
 “Soy milk prepared using the method given above was 
mixed with cow’s milk in the ratio of 3 to 2 to prepare a 
combined milk.” Address: Ceylon Inst. of Scientifi c and 
Industrial Research, 363 Bauddhaloka Mawatha, Colombo 7, 
Sri Lanka.

1976. Elstner, Friedrich R. 1996. Benefi ts of using expanders 
for soybeans in the feed industry. In: Alex Buchanan, ed. 
1996. Proceedings of the Second International Soybean 
Processing and Utilization Conference: 8-13 January 1996, 
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny 
Publishing Limited Partnership. Distributed by The Institute 
of Food Research and Product Development, Kasetsart 
University. xviii + 556 p. See p. 434-37. [5 ref. Eng]
• Summary: An expander is similar to a low-cost extrusion 
cooker (extruder) or a screw press. Expanders have been 
introduced into the feed industry mainly by Amandus Kahl 
since the 1980s. “Today over 300 machines are running all 
over the world,” with capacities up to 70 metric tons/hour.
 Contents: Antinutritive factors (ANFs). Methods of 
heat treatment; Expansion. Conclusions. Contains 2 tables 
and 6 fi gures. Table 1 shows the antinutritive factors in raw 
soybeans:
 1. Trypsin inhibitor.
 2. Haemagglutinins/lectins
 3. Saponins
 4. Goitrogenic factors/glycosides
 5. Rachitogenic factors/genistin
 6. Metal chelating factors/phytic acid
 7. Urease
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 “Conclusions: Expansion is a good alternative method 
for treating fullfat soybeans. As when soybeans are extruded, 
the cells are ruptured by friction and pressure drop during 
expansion. This leads to an increase of the apparent 
metabolizable energy, because the oil of soybeans can be 
digested to a higher degree. Compared to an extruder the 
expander is less expensive and more fl exible. It is possible 
to process quite different products within the same plant. 
For feed millers to process their own feed components like 
soybeans the expander plant is a good choice.” Address: 
Amandus Kahl, Hamburg, Germany.

1977. Hansler, J. 1996. Technology and processing for 
micro milled soybean fl our. In: Alex Buchanan, ed. 1996. 
Proceedings of the Second International Soybean Processing 
and Utilization Conference: 8-13 January 1996, Bangkok, 
Thailand. Bangkok, Thailand: Printed by Funny Publishing 
Limited Partnership. Distributed by The Institute of Food 
Research and Product Development, Kasetsart University. 
xviii + 556 p. See p. 155-57.
• Summary: “The introduction of Soya in our future nutrition 
must not be limited to soymilk and tofu. Therefore, Soya 
should be available to food manufacturers in a form allowing 
it to be readily incorporated in the products demanded by the 
market. “Readily” means:
 “–without impairing the texture or the taste of such 
products
 “–without reducing their sanitary or bacteriological 
quality
 “–without entailing excessive additional investments
 “–without generating new waste or by-products 
requiring expensive disposal
 “The products demanded by the market are known. 
They comprise dairy, grain and meat products; beverages; 
fruits; desserts; and confectionery products. Since the 
product categories existing in today’s foodstuff market 
are fi xed and will hardly be expanded, the only way Soya 
can be successful incorporated in human consumption is 
in the form of an additive, thanks to the fact that its many 
different properties can improve the quality of existing foods 
or reduce their price. The aim, is to manufacture a Soya 
additive that can be used with all the existing food categories 
mentioned above.
 “Micromilling of Soya: Our fi rst goal consists in 
manufacturing a Soya product meeting the requirements 
defi ned above. In addition, we would like this manufacturing 
process to be based on the most simple technology possible, 
allowing it to be implemented in decentralised production 
units. They should be decentralised because it is desirable 
for the area of production to be located as closely as possible 
to the place of consumption, as is the case with other major 
food ingredients such as wheat fl our or cornmeal.
 “How do matters stand today with regard to Soya 
products that are used as additives? There are three main 

ones available on today’s market: Soya concentrates, isolates 
and full-fat Soya fl ours. But consumption of these products 
remains low, and none of them appears to be destined to gain 
world-wide importance.
 “The reason for this is that none of these products 
fully satisfi es the above-mentioned conditions. They either 
degrade the product quality to an unallowable extent, or they 
are expensive to produce, or they cause excessive waste. 
We believe full-fat Soya fl our to be the most promising 
of the three, for it is natural, it contains all of the valuable 
constituents of Soya, it is reasonable in price to produce, and 
it does not generate any waste that cannot be re-used.
 “The poor acceptance of Soya fl our stems from the 
fact that it is too coarse and that it does not satisfy the fi rst 
condition, which is not to impair the taste and the texture of 
the product.
 “The product which we will describe below is such a 
fi ne Soya powder that it can hardly be called fl our any more.
 “Soya powder manufactured according to the Buhler 
process has the following characteristics:” The characteristics 
are given, including the fact that the fl our “is entirely 
natural, i.e. has not undergone any chemical change, solvent 
extraction, steam or soda treatment, it exhibits maximum 
preservability and remains very resistant to fat oxidation due 
to its full content of natural tocopherols.
 “Pre-cleaned raw soybeans are the raw material for the 
micromilling process. The raw material undergoes a rigorous 
fi nal cleaning through a separator, magnet and dry destoner 
to eliminate all foreign matters as well as broken and split 
beans. For raw materials with big quantities of small beans 
(below 4,5 millimetres in diameter) and splits, an additional 
classifying section will be required.
 “Should the moisture of the soybeans be below 11%, 
water will be added in the subsequent conditioning section. 
This is in particular essential for enzyme inactivation in the 
heat treatment. In order to ensure that only whole sound 
soybeans are entering the heat treatment, a separator will 
eliminate any brokens and splits which might have occurred 
through mechanical and pneumatical transportation as well 
as through conditioning.
 “Heat treatment is done in a fl uid bed with an integrated 
transport system to ensure equal exposure to the hot air of 
each grain. The hot air is generated by means of a steam heat 
exchanger. For enzyme active Soya low temperature and 
short retention time is applied to preserve high NSI values 
but to achieve a high dehulling degree. For enzyme inactive 
product, temperature and retention time are increased 
accordingly. With this method urease activity is between 
0.01-0.3 pH shifting and trypsin inhibitor is more than 80% 
destroyed. Directly after the heat treatment the soybeans 
enter the fi rst dehulling stage.
 “Dehulling is done by impact to split the soybean into 
the two cotyledon halfs. It is of great importance to avoid 
any breakage to achieve high yields. During impact dehulling 
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the hulls as well as the germs fall away and are separated 
from the split beans by the subsequent air aspirator. Before 
entering the second dehulling stage the product is cooled to 
approximately 5-10ºC above ambient temperature. In the 
second stage of the dehulling process possible remaining hull 
particles still attached to the cotyledon halfs are removed 
by friction, whereby only product against product is doing 
the required work to, again, avoid the production of brokens 
and fi nes. The remaining removed hulls are then separated 
by an aspiration channel. The split and dehulled soybeans 
can now be further processed into various semi- or fi nish 
products: namely grits, semolina, fl ours, fl akes and soyanuts 
(aperitif snack) to name a few. We will in this paper however 
mainly concentrate on micromilled soya powder. The split 
soybeans pass the coarse grinding section, where the product 
is reduced to a particle size of preferably below 500 microns. 
This is achieved with a ‘Pulverizer’ Hammermill. Because of 
the physical characteristic of milled Soya, all parts in contact 
with product are executed in stainless steel from the coarse 
grinding section onwards.
 “Micromilling is done by the newly developed six 
rollermill. The machine consists of three pairs of smooth 
and polished rolls built on top of each other in a common 
rollerstand. Each pair of rolls is driven by a motor. Water-
cooling of the rolls is essential to avoid the roll surface 
temperature rising above 35-40ºC.
 Through high differential speed between the rolls of 
a pair, and pressure grinding, the cellular structure of the 
Soya is ruptured and the cell walls destroyed, resulting in 
maximum protein and fat solubility. As only the product 
in the rollnip prevents the rolls from touching each other, 
a highly reliable machine control is essential. Through a 
central aspiration system the plant is kept dust-free and has a 
high sanitation degree.
 “Utilization of the Powder in the Food Processing 
Industry: This discussion will illustrate with a few examples 
of how this powder can be used in different branches of 
the food processing industry, the totality of products that 
have been produced at our laboratories and been tested by 
a large number of persons from different continents, and 
whose characteristics and production processes are known. 
However it must be stated clearly that the development of 
fi nish products accepted by the market can and will not be 
the responsibility of Buhler Ltd, as Buhler Ltd is a plant 
manufacturer and engineering works and has therefore not 
the capacity to function as a processed food developer.”
 Numerous examples of products containing the 
micromilled soy powder are given. Address: Sales Manager, 
Buhler Ltd., Uzwil, Switzerland.

1978. Hermana, -; Karmini, Mien; Karyadi, Darwin. 1996. 
Health signifi cance of tempe for human nutrition. In: Alex 
Buchanan, ed. 1996. Proceedings of the Second International 
Soybean Processing and Utilization Conference: 8-13 

January 1996, Bangkok, Thailand. Bangkok, Thailand: 
Printed by Funny Publishing Limited Partnership. 
Distributed by The Institute of Food Research and Product 
Development, Kasetsart University. xviii + 556 p. See p. 
391-94. [15 ref]
• Summary: Contents: Introduction. Nutritive value 
of tempe: Overview, tempe and infective diarrhea, 
hypocholesterolemic effect, inhibition of fatty acid 
peroxidation.
 Throughout Indonesia tempe is consumed by people of 
low as well as high socio-economic level. Tens of thousands 
of tempe makers produce tempe at home using 10-150 kg 
of soybeans daily. The largest tempeh maker uses 2 metric 
tons of soybeans daily. Producers are united in the Koperasi 
Produsen Tempe Tahu Indonesia (KOPTI; Cooperatives of 
Producers of Tempeh and Tofu in Indonesia).
 “In the future more people are expected to consume 
tempe because there has been training in tempe technology 
by the Nutrition Research and Development Center in Bogor 
in 1986 and 1990.” The two training workshops “were 
sponsored by the United National University and attended by 
22 fellows from 10 countries in Asia and Africa.” Address: 
Nutrition Research and Development Centre, Bogor, 
Indonesia.

1979. Lei, Z.Y.; Li, R.H.; Liu, L.; Wan, S.F.; Gong, X.Y.; Li, 
D.; Qi, B. 1996. Nutritious evaluation of soybean powder 
with different degrees of urease activity. In: Alex Buchanan, 
ed. 1996. Proceedings of the Second International Soybean 
Processing and Utilization Conference: 8-13 January 1996, 
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny 
Publishing Limited Partnership. Distributed by The Institute 
of Food Research and Product Development, Kasetsart 
University. xviii + 556 p. See p. 248-53. [5 ref]
• Summary: These soybean powders were fed to animals. 
“Raw soybean powder fodder” contained 18.9% protein, 
trypsin inhibitor activity of 0.58 U/min, and urease activity 
of 0.54 Mg/gm * min. Address: Development & Research 
Centre of Science & Technology in Jilin Collegiates, 
Changchun 130022, P.R. China and Jilin Agricultural Univ., 
Changchun 130118, P.R. China.

1980. Lu, Jui-Mei.; Yu, R.-C.; Chou, C.C. 1996. Purifi cation 
and some properties of glutaminase from Actinomucor 
taiwanensis, starter of sufu. J. of the Science of Food and 
Agriculture 70(4):509-14. April. [23 ref]
• Summary: “Glutaminase of Actinomucor taiwanensis 
was purifi ed approximately 96-fold with a yield of l8%, by 
sequential fractionation with ammonium sulphate, anion 
exchange with DEAE-Sepharose CL-6B and gel fi ltration 
with Sephacryl S-200. The pH and temperature optima 
of purifi ed glutaminase were 8.0 and 45ºC, respectively. 
Glutaminase was stable at a temperature up to 35ºC and 
at pH values of 6.0-8.0. The molecular weight was 80,000 
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as determined from SDS-PAGE. The enzyme activity was 
markedly inhibited by HgCl2. In the presence of 100 g 
per litre of NaCl, the enzyme activity was inhibited 50%.” 
Address: Graduate Inst. of Food Science and Technology, 
National Taiwan Univ., 59 Lane 144, Keelung Road, Sec 4, 
Taipei, Taiwan.

1981. Okabe, Shiro. 1996. The global role of soybean. 
In: Alex Buchanan, ed. 1996. Proceedings of the Second 
International Soybean Processing and Utilization 
Conference: 8-13 January 1996, Bangkok, Thailand. 
Bangkok, Thailand: Printed by Funny Publishing Limited 
Partnership. Distributed by The Institute of Food Research 
and Product Development, Kasetsart University. xviii + 556 
p. See p. 14-19. [6 ref]
• Summary: Contents: Abstract. Introduction. Soybean 
production, marketing and consumption, producing 
countries. Lessons from the soybean development in 
Thailand: Government policy instruments, intensive and 
extensive participation of the private sector, agricultural 
diversifi cation with horizontal, vertical and multi-
dimensional forms. Breeding for improvement in nutritional 
and processing quality and other traits: KTI-free cultivars as 
a feedstuff (no Kunitz trypsin inhibitor), lipoxygenase-free 
cultivars as a food source, improvement of high-yielding and 
pest-resistant cultivars. Conclusions.
 In Thailand, during the 6-year period from 1983 to 1989 
total soybean production increased more than three-fold, to 
617,000 tonnes in 1989. Address: Principal Researcher, Food 
and Agriculture Policy Research Centre, Tokyo, Japan.

1982. Swick, Robert A. 1996. Feeding full-fat soybean meal 
to swine. In: Alex Buchanan, ed. 1996. Proceedings of the 
Second International Soybean Processing and Utilization 
Conference: 8-13 January 1996, Bangkok, Thailand. 
Bangkok, Thailand: Printed by Funny Publishing Limited 
Partnership. Distributed by The Institute of Food Research 
and Product Development, Kasetsart University. xviii + 556 
p. See p. 418-27. [19 ref]
• Summary: Contents: Abstract. Nutritional characteristics 
of soybeans. Anti-nutritional factors (most of which are 
destroyed by heat). Full-fat soybean meal processing: 
Water cooking, dry roasting expansion / extrusion. Quality 
control: proximate analysis, free fatty acids and amino acid 
determinations, urease test, cresol red test, protein solubility 
in 0.2% KOH [potassium hydroxide; caustic potash]. 
Feeding full-fat soybean meal to swine: prestarter / starter 
period, grower / fi nisher, carcass effects (“If a fi rm carcass 
is desired, full-fat soybean meal should be limited to about 
10% of the feed during the last 25 days of growout as today’s 
genetically lean pigs may be more prone to softer fat than 
pigs studied 20 years ago”), gestation / lactation, diets using 
full-aft soybean meal. Summary. Contains 9 tables. Address: 
American Soybean Assoc., Singapore.

1983. Ward, Nelson E. 1996. Soybean meal quality for 
animal feeding. In: Alex Buchanan, ed. 1996. Proceedings of 
the Second International Soybean Processing and Utilization 
Conference: 8-13 January 1996, Bangkok, Thailand. 
Bangkok, Thailand: Printed by Funny Publishing Limited 
Partnership. Distributed by The Institute of Food Research 
and Product Development, Kasetsart University. xviii + 556 
p. See p. 454-65. [32 ref]
• Summary: Contents: Introduction. Importance of 
ingredient consistency. Quality considerations. Evaluating 
over- and underprocessed soybean meal: urease activity 
(UA) index, trypsin inhibitor activity (TIA), dye binding, 
protein solubility (PS). Nutritive value of soybean meal with 
beta-mannase. Final comments. Address: 162 Hope Road, 
Blairstown, New Jersey, USA.

1984. Funaki, Junko; Yano, Midori; Hayabuchi, Hitomi; 
Arai, Soichi. 1996. Tôfu misozuke no jukusei katei ni okeru 
tanpakushitsu no bunkai [Studies on tofu-misozuke prepared 
in Fukuoka prefecture. I. Proteolysis of tofu-misozuke during 
ripening]. Nippon Shokuhin Kagaku Kogaku Kaishi (J. of 
the Japanese Society for Food Science and Technology) 
43(5):546-51. May. [20 ref. Jap; eng]
• Summary: Tofu-misozuke, a food indigenous to the 
Fukuoka district of Japan, develops a cheese-like taste and 
softness during ripening. These changes are caused by the 
proteolytic digestion of proteins in the tofu during ripening. 
Address: 1-3. Faculty of Human Environmental Science, 
Fukuoka Women’s Univ., 1-1-1 Kasumigaoka, Higashi-ku, 
Fukuoka 813, Japan.

1985. Lutzow, Susan. 1996. Better, healthier baking with 
soy: For consumers, soy protein may prevent the risk of 
heart disease. For bakers, soy protein does a whole lot more. 
Bakery Production and Marketing (Chicago). June 15. p. 
16-17.
• Summary: Soy is the “Ingredient of the month.” A table 
titled “Functional properties of soy proteins has three 
columns: Functional property, soy protein type, and food 
product.
 (1) Emulsifi cation. Soy fl our, isolates and concentrates. 
Breads, cakes, whipped toppings, frozen desserts.
 (2) Prevention of fat absorption. Flour, isolates. Donuts, 
pancakes,
 (3) Water absorption uptake and retention. Flour, 
concentrates. Breads, cakes.
 (4) Dough formation. Flour, isolates, concentrates. 
Baked goods.
 (5) Cohesion. Flour, isolates. Baked goods.
 (6) Elasticity. Isolates. Baked goods.
 (7) Color control: bleaching. Flour [enzyme active]. 
Baked goods.
 (8) Color control: browning. Flour. Breads, pancakes, 
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waffl es.
 (9) Aeration. Isolates. Confections, chiffon mixes, 
whipped toppings.
 (10) Texturization. Flour, isolates, concentrates. Sauces.
 Source: United Soybean Board, Bakery Production and 
Marketing.

1986. SoyaScan FactSheet. 1996. Non-dairy products 
(alternatives to dairy products), which are good tasting and 
widely available (Overview). June 22. Compiled by William 
Shurtleff of Soyfoods Center.
• Summary: About 30 million Americans are lactose 
intolerant. Between 4% and 6% of infants develop allergies 
to the proteins in one or more foods, with cow’s milk being 
the most allergenic. And many other people have moral or 
philosophical objections to drinking milk (e.g., widespread 
use of antibiotics, use of genetically engineered Bovine 
Growth Hormone [rBGH, made by Monsanto], the suffering 
of calves when forcefully removed from their mother, etc.). 
Until quite recently, these people had to live without dairy 
products, but now that has all changed–thanks to soyfoods, 
which are widely available and usually quite delicious.
 Foods marked with one asterisk (*) are sold at most 
natural food stores and some health food stores and 
supermarkets (look in your Yellow Pages at “Health & Diet 
Food Products–Retail”). Foods marked with two asterisks are 
also sold at most supermarkets.
 If you use dairy alternatives regularly, you can save 
money by making them yourself: See the index of The Book 
of Tofu by Shurtleff & Aoyagi (Ballantine Books edition) 
for carefully tested, home-scale recipes for soymilk, soy ice 
cream, soy yogurt (from soymilk or from tofu), tofu, cream 
cheese, sour cream, whipped cream (from tofu or soymilk), 
tangy tofu cottage cheese, tofu icing, frozen-banana tofu 
shake, soymilk kefi r, soy mayonnaise (from tofu or soymilk),
 Soymilk* is the most popular type of dairy alternative. It 
is sold in many fl avors, often fortifi ed with calcium, vitamin 
D, antioxidants, etc. in quarts and half gallons. It costs about 
1.7 times as much as milk (so if a quart cow’s milk costs 
$1.00, a quart of soymilk will cost about $1.70). Popular 
brands: Edensoy, Westbrae, Westsoy, Vitasoy, So-Yum, Silk, 
and Pacifi c Foods. For a tasty soymilk shake, try Westbrae 
Malteds. Rice Dream is a delicious non-dairy rice milk and 
also an ice cream; both products are made by Imagine Foods. 
Many other brands of rice beverage (some of whose quality 
we think is not as good) are also available.
 Soy ice cream* is sold in an outrageous variety of 
fl avors and forms. Hard-pack pints are the most popular, 
followed by soft-serve, ice cream sandwiches, etc. Popular 
brands: Tofutti, Living Rightly, Sweet Nothings (fat free), 
and Ice Bean. Rice Dream is a delicious rice-based non-dairy 
ice cream.
 Soy yogurt* is sold in typical small yogurt cups, in a 
wide variety of fl avors. The most popular brand is White 

Wave Dairyless. Try their Lemon-Kiwi fl avor! Most soy 
yogurts are fermented/cultured with live cultures, but some 
are like a parfait (not fermented) made by blending silken 
tofu, fruits, and a sweetener.
 Tofu**, the world’s most popular soyfood, is now 
sold at very reasonable prices in most supermarkets across 
America. It makes an excellent replacement for cheese in 
many dishes where the cheese is not required to melt: Salads, 
sandwiches, in Lasagna for the ricotta cheese, etc. You can 
also use tofu to make your own soy yogurts and ice creams at 
home.
 Soy cream cheese*. These products, based on tofu, are 
delicious and moderately priced. Our favorite brand is Tofutti 
Better than Cream Cheese, which comes in fl avors such 
as Garlic & Herb, French Onion, Herbs & Chives, Plain, 
Wildberry, or Smoked Salmon. Some bagel shops (such 
as Noah’s Bagels in Northern California) sell this product. 
VeganRella Cream Cheese (in plain & onion & dill fl avors) 
uses more natural ingredients (no hydrogenated oils, or 
mono- or diglycerides).
 Soy sour cream*. Again, this product is based on tofu. 
Our favorite brand is Tofutti Sour Supreme–Better than Sour 
Cream.
 Soy cheese* is our least favorite dairy alternative. Most 
brands contain casein (the protein from cow’s milk), which 
allows them to melt, but which also (technically) disqualifi es 
them from being a truly non-dairy product. A few brands are 
truly non-dairy but they melt in a sort of thick puddle. Top 
brands with casein: Soya Kaas, TofuRella, Zero-FatRella, 
HempRella (soy free), and AlmondRella (soy free). Top 
brands without casein: VeganRella (2 fl avors), Soymage.
 Soy-based infant formula. Available at most pharmacies 
and many supermarkets, this is a carefully formulated and 
regulated product designed to meet the critical needs of 
infants when served as the sole source of nutrition. It is 
widely fed to infants who are allergic to cow’s milk. But note 
that 15% to 50% of infants with cow’s milk allergy will also 
develop allergies to soy protein. Soy protein was recently 
ranked 11th among foods in terms of allergenicity; animal 
proteins such as milk and eggs remain the most allergenic 
foods.
 Whip Topping**. Sold as “non-dairy whip topping” 
at most supermarkets, as far as we know, these all contain 
casein or sodium caseinate from cow’s milk. Leading brands: 
CoolWhip.
 For more information on non-dairy products on the 
World Wide Web, go to http://www.rella.com. This website 
is produced by Sharon’s Finest in California.

1987. Product Name:  Harmony Farms Non-Dairy Rice 
Drink (Fat Free, Aseptic Pack) [Original, or Vanilla].
Manufacturer’s Name:  American Natural Snacks 
(Marketer-Distributor).
Manufacturer’s Address:  P.O. Box 1067, St. Augustine, FL 
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32085.  Phone: 904-824-8181.
Date of Introduction:  1996 June.
Wt/Vol., Packaging, Price:  1 quart (32 oz) Tetra Brik 
Aseptic carton.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Ad (full-page, color) in 
Natural Foods Merchandiser. 1996. June. p. 31. “The girls 
are not happy... Mooooove over, Milk.” Color photos show: 
The package and label for both fl avors of product. Three 
cows standing in a fi eld.

1988. Lambrecht, Hillary S.; Nielsen, S.S.; Liska, B.J.; 
Nielsen, N.C. 1996. Effect of soybean storage on tofu and 
soymilk production. J. of Food Quality 19(3):189-202. June. 
[22 ref]
• Summary: Century 84 and Century -L2L3 (lacking 
lipoxygenase isozymes 2 and 3), near isogenic soybean 
varieties, were stored at fi ve temperatures and relative 
humidities for up to 3 months. Soybean storage above 25ºC 
and 50% relative humidity adversely affected the quality 
of the resulting soymilk (reduced pH and solids content) 
and tofu (decreased yield and moisture content, gave a 
darker color). Century -L2L3 soybeans were more resistant 
to changes during adverse storage than were Century 84 
soybeans. Address: 1-3. Dep. of Food Science, 1160 Smith 
Hall, Purdue Univ., West Lafayette, Indiana 47907. Phone: 
(317) 494-8328.

1989. Product Name:  Westbrae Natural Rice Beverage 
(Half Gallon, Non Dairy) [Vanilla].
Manufacturer’s Name:  Westbrae Natural Foods (Product 
Developer-Distributor).
Manufacturer’s Address:  Gardena, CA 90746.
Date of Introduction:  1996 June.
Ingredients:  Plain: Rice base (fi ltered water, brown rice 
syrup, rice starch), expeller pressed canola oil, tricalcium 
phosphate, pea protein, natural fl avors, sea salt, carrageenan, 
vitamin A palmitate, vitamin D-2, ribofl avin.
Wt/Vol., Packaging, Price:  Half gallon Tetra Brik Aseptic 
carton.
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Ad (1/3 page, color) in 
Vegetarian Times. 1996. June. p. 64. “Only Westbrae–First 
in half gallons. The best just got bigger.” A photo shows the 
front of the package. The text reads: “New. Pour ‘n Seal. 
Enriched with vitamins A, B and D and calcium. Only 1% 
fat.”

1990. Elhard, Mark. 1996. Soybeans’ health benefi ts mean 
business: Health-conscious consumers help Natural Products 
Inc. soar. Chronicle (Brooklyn, Iowa). July 10.
• Summary: In the summer of 1995 Paul Lang founded 
Natural Products Inc. in rural Grinnell, Iowa. In the 14 
months since he purchased the plant, he says, the plant has 

quadrupled in production. His main products are roasted soy 
fl our (which is used as an ingredient in a variety of foods 
from bread to pancake mix) and enzyme-active soy fl our 
(which serves as a basis for soy milk and tofu). A photo 
shows Lang standing in the milling room of his soybean 
processing plant. Address: Montezuma [Iowa] Republican.

1991. Chambers, Norm. 1996. Growing and selling low-
lipoxygenase soybeans in Iowa for making improved 
tofu and soymilk (Interview). SoyaScan Notes. July 29. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Please begin by reading the July 1996 interview 
on this subject with Dr. Walt Fehr of Iowa State University. 
Norman and John Chambers, a father and son team, refer to 
the soybeans that they grow under license from Iowa State 
University in various ways: “low lipoxygenase soybeans,” 
“low lipo (pronounced LAI-po) beans,” “Laura beans,” and 
2001 beans. They grow these mostly under contract with end 
users, so each company or person who wants some places a 
fi rm order in the spring before planting time and receives the 
special soybeans in about September. Last year they grew 
about 50 acres of these special soybeans, with a yield of 
about 50 metric tons cleaned. Since 1 metric ton = 2,204.6 
lb and a bushel of soybeans weighs 60 lb, there are 36.74 
bushels in a metric ton, and 50 acres would yield about 1,837 
bushels. The price last year was $13.00 per bushel FOB 
Iowa. They are sold in 30 kg (66 lb) bags. Fairview Farms 
always grows somewhat more than the amount contracted 
for; they presently have 107 bags and about 425 bushels 
unbagged in the bins available for sale.
 All of their customers for these special soybeans are 
overseas. From last year’s crop they sent one container 
to Slovakia (to Alfa Bio), one to Singapore, and one to 
Japan (Taishi Shokuhin). They did not sell any in the USA. 
Address: Fairview Farms, 2304 150th St., Corwith, Iowa 
50430. Phone: 515-583-2198. Fax: 515-583-2192.

1992. Fehr, Walter R. 1996. Commercial sources of and 
information on soybeans specially bred to be low in 
lipoxygenase and to give tofu and soymilk with little or 
no “beany” fl avor (Interview). SoyaScan Notes. July 29. 
Conducted by William Shurtleff of Soyfoods Center. [1 ref]
• Summary: There are 3 lipoxygenase enzymes in soybeans 
that cause beany fl avors. Iowa State has developed several 
soybean varieties that lack lipoxygenase-2 (L-2), the most 
active lipoxygenase enzyme. These are now commercially 
available; Dr. Fehr thinks that the best and most widely 
tested of these is IA2011. Varieties that lack two, or all three 
lipoxygenase enzymes are also under development. Dr. 
Fehr has made tofu and soymilk using the soybean lacking 
L-2 and found that these products have no detectable beany 
fl avor. To order these varieties, contact any of the suppliers, 
such as Norman and John Chambers (father & son team), 
Fairview Farms, 2304 150th St., Corwith, Iowa 50430. 
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Phone: 515-583-2198 (offi ce) or 515-583-2330 (home). 
Fax: 515-583-2192. They grow these varieties themselves 
and subcontract the rest out to farmers in the area. Fairview 
Farms has many Japanese customers; Dr. Fehr does not 
know if they have any U.S. customers. For a complete list of 
licensees for the lipoxygenase-free soybean varieties, contact 
Julie Gustafson at Iowa State University, phone 515-294-
9442. This fall Iowa State will be releasing seed of a “triple 
null” variety with L-1, L-2, and L-3 all missing.
 Roughly 6-10 studies have been published (mainly by 
Nielsen at Purdue Univ. (Indiana), Hymowitz at Univ. of 
Illinois, and Dr. Kitamura at Tsukuba, Japan) where these 
soybeans have been used on a laboratory scale to make 
tofu and soymilk, and the fl avor of those products were 
compared with similar products made from typical soybeans. 
Japanese consumers do not particularly favor the absence of 
the lipoxygenase enzyme; they like tofu and soymilk with 
some (but not a lot of) so-called “beany” fl avor. As far as Dr. 
Fehr knows, no one has ever tested these soybeans lacking 
lipoxygenase on American consumers–but the information 
system is very closed and confi dential. Dr. Fehr’s group has 
not published anything on lipoxygenase, although they have 
research underway.
 A world leader in this area Dr. Kitamura at the National 
Agricultural Research Center, 3-1 Kannondai, Tsukuba, 
Ibaraki 305, Japan. His group developed the genotype 
(named something like Kyushu) which is absent of any of the 
3 known lipoxygenase enzymes, then he shared this variety 
with U.S. soybean breeders working on this problem. Dr. 
Kitamura has a series of excellent of papers on this subject, 
but he has “not found a home for his special soybean in 
terms of the consumer market.” Nor has anyone found any 
customers for the soybean from Iowa State missing L-2 
enzyme. Address: Dep. of Agronomy, Iowa State Univ., 
Ames, Iowa. Phone: 515-294-6865.

1993. American Natural Snacks. 1996. The girls are not 
happy (Ad). Natural Foods Merchandiser. July. p. 35.
• Summary: This is an ad for Harmony Farms Fat-Free 
Non-Dairy Rice Drink. A large color photo shows 3 cows 
standing in a fi eld. The product “is priced every day lower 
than other rice and soy beverages... You might say the whole 
package–taste, look, price, promotion–is udderly irresistible. 
And while the girls may try and try–till the cows come home, 
as it were, they’ll never be able to do vanilla!” Address: P.O. 
Box 1067, St. Augustine, Florida 32085-0410. Phone: 904-
825-2057.

1994. Kim, Wonkeuk; Choi, K.H.; Kim, Y.T.; Park, H.H.; 
Choi, J.Y.; Lee, Y.S.; Oh, H.I.; Kwon, I.B.; Lee, S.Y. 1996. 
Purifi cation and characterization of a fi brinolytic enzyme 
produced from Bacillus sp. strain CK 11-4 screened from 
chungkook-jang. Applied and Environmental Microbiology 
62(7):2482-88. July. [42 ref. Eng]

• Summary: The fi brinolytic enzyme (CK) was purifi ed from 
supernatant of Bacillus sp. strain CK 11-4 culture broth and 
showed thermophilic, hydrophilic, and strong fi brinolytic 
activity. The optimum temperature and pH were 70 degrees 
C and 10.5, respectively.
 The fi rst 14 amino acids of the N-terminal sequence 
are identical to those of subtilisin Carlsberg and different 
from that of nattokinase, but CK showed a level of 
fi brinolytic activity that was about eight times higher 
than that of subtilisin Carlsberg. Address: 1-6,8. Dep. of 
Biotechnology, Inst. of R&D, Lotte Group, Yangpyung-
Dong, Youngdeungpo-Gu, Seoul, South Korea.

1995. Galaxy Foods Company. 1996. Annual report 1996. 
Orlando, Florida. 26 p. 28 x 18 cm.
• Summary: Sales in 1996 were $3,950,455–down 16.8% 
from 1995. Net loss was $3,282,58–not as bad as the 
$5,013,578 loss in 1995.
 At the top of the cover is written: “In 1972, Angelo 
Morini, Galaxy founder and president, became the fi rst in 
the world to market healthy cheese (formägg).” An attached 
mission statement reads: “Galaxy invented healthy cheese 
products free from cholesterol, saturated fat and lactose and 
introduced them to the world in 1972.”
 Galaxy now has fi ve rice-based cheese alternatives: 
Rice Chunk in Cheddar and Mozzarella fl avors. Rice Slice 
in Mozzarella and American fl avors. And Rice Parmesan 
(grated, in a jar). All fi ve are “Soy free.”
 Page 5 states: “Galaxy’s numerous accomplishments 
in innovation include: 1. The fi rst dairy free individually 
wrapped cheese slices. 2. The fi rst rice based line of cheese 
products. 3. The largest line of pareve kosher cheese 
products. 4. The fi rst meat free line of meat fl avored deli 
cuts. 5. The fi rst individually wrapped cheese slices made 
with organic tofu. 6. The largest line of lactose free cheese 
and cheese related products. 7. The fi rst complete line of 
salad bar cheddar products. 8. The fi rst complete ‘Lite 
Bakery’ product line.” Photos (p. 3-5) shows all of the 
company’s products. Address: 2441 Viscount Row, Orlando, 
Florida 32809. Phone: 800-441-9419 or 407-855-5500.

1996. Obata, Akio; Matsuura, M.; Kitamura, K. 1996. 
Dehydration of sulfhydryl groups in soymilk by 
lipoxygenases during soybean grinding. Bioscience, 
Biotechnology, and Biochemistry 60(8):1229-32. Aug. [27 
ref]
• Summary: “The process of degradation of sulfhydryl (SH) 
groups in soymilk was investigated by using Glycine max 
var. Suzuyutaka (wild type) and the following seven mutant 
lines lacking lipoxygenase(s): L-1-, L-2-, L-3-, L-1,-2-, 
L-2,-3-, L-1,-3-, and L-1,-2,-3-null. The soymilk prepared 
from the L-1,-2,-3-null line of all the mutants had the highest 
SH content. The content of SH groups was the lowest with 
the L-1,-3-null line of the three double-null lines and the 
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highest with the L-2-null line of the three single-null lines. 
These results show that lipoxygenases strongly participated 
in the degradation of SH groups in soymilk and that the L-2 
isozyme had the greatest SH-degrading capability.” Address: 
Research & Development Div. of Kikkoman Corp., 399 
Noda, Noda City, Chiba prefecture 278, Japan.

1997. Ruiz-Terán, Francisco; Owens, J.D. 1996. Chemical 
and enzymic changes during the fermentation of bacteria-
free soya bean tempe (Open Access). J. of the Science of 
Food and Agriculture (London) 71(4):523-30. Aug. [21 ref]
• Summary: “Abstract: Amounts of dry matter, ash, protein, 
free ammonia, crude lipid, glyceride-glycerol, free fatty 
acids, free glycerol, glucosamine, protease activity and lipase 
activity were monitored during the fermentation of bacteria-
free tempe made with acidifi ed soya bean cotyledons and 
Rhizopus oligosporus NRRL 2710 at 30ºC. During the phase 
of mycelial growth (0-32 h) the total dry matter decreased by 
approximately 10% (w/w), accounted for by losses of crude 
lipid (3% of initial dry matter), protein/amino acids (0.5%), 
and unidentifi ed compounds (6.5%). During the phase of 
mycelial senescence (60-180 h), decrease in dry matter 
(12% of initial dry matter) was due almost entirely to loss of 
crude lipid. Lipase activity and the production of free fatty 
acids occurred from the earliest stages of the fermentation. 
The production of only small amounts of free glycerol 
indicates that triglycerides were primarily hydrolysed to 
partial glycerides and free fatty acids. Protease activity and 
production of free ammonia were also detected at the earliest 
stages of the fermentation. During the phase of mycelial 
senescence, amounts of crude lipid and glycerol decreased in 
the absence of fungal growth, possibly due to the activity of 
enzymes released from senescent mycelium.”
 Page 530: “It is clear that the mould produces a variety 
of hydrolytic enzymes from the earliest stages of the 
fermentation and that it utilises the products of hydrolysis 
as energy sources. Fatty acids serve as one major energy 
source and amino acids as a minor energy source, but these 
only account for a part of the overall loss of dry matter and 
it is evident that other compounds are also utilised as major 
sources of energy. If the selection of moulds for a given 
substrate or tempe process is to be put on a fully rational 
basis the identity of these compounds needs to be elucidated. 
Only then will it become possible to understand the details 
of the interactions between the mould and the substrate and 
to gain a greater degree of control over the fermentation.” 
Address: Dep. of Food Science and Technology, The Univ. of 
Reading, Reading, RG6 6AP, UK.

1998. Wang, Huei-Ju; Murphy, Patricia A. 1996. Mass 
balance study of isofl avones during soybean processing. J. of 
Agricultural and Food Chemistry 44(8):2377-83. Aug. [45 
ref]
• Summary: Isofl avone beta-glucosides and 

malonylglucosides are degraded to their corresponding 
aglycones during food processing. In the production of 
tempeh, malonylglucosides decreased after soaking and 
cooking, and aglycone concentrations increased after 
fermentation, as a result of fungal enzymatic hydrolysis.
 Discusses: Soybeans (Vinton 81, 1992), soybeans, 
(Vinton 81, 1993), soybean fl our, products made in the 
lab–Tempeh, soymilk, okara, tofu (momen or cotton, CaSo4 
coagulant), whey, soy protein isolate, defatted soy fl our, 
daidzein, genistein, glycitein. Address: Food Science and 
Human Nutrition, 2312 Food Sciences Building, Iowa State 
Univ., Ames, IA 50011.

1999. Rozing, George. 1996. Amazake and rice beverages in 
Europe (Interview). SoyaScan Notes. Sept. 11. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Orido is the only company in Europe that makes 
amazake in the traditional way from koji. His product is 
much more expensive than the many enzyme hydrolyzed 
beverages. The market leader of these modern products is 
Imagine Foods’ Rice Dream, followed by a Lima Foods’ rice 
beverage. Address: Owner, Orido Koji Products, P.O. Box 
109, NL-7200 AC Zutphen, The Netherlands. Phone: +31 
575-518546.

2000. Chen, Hua-Ming; Muramoto, Koji; Yamauchi, 
Fukmio; Nokihara, Kiyoshi. 1996. Antioxidant activity of 
designed peptides based on the antioxidative peptide isolated 
from digests of a soybean protein. J. of Agricultural and 
Food Chemistry 44(9):2619-23. Sept. [24 ref]
• Summary: Many hydrolyzed proteins have been shown 
to have antioxidative activities against the peroxidation of 
lipids or fatty acids. This paper is about an antioxidative 
peptide derived from the proteolytic digests of a soybean 
protein. Address: 1-3. Dep. of Applied Biological Chemistry, 
Faculty of Agriculture, Tohoku Univ., Sendai 981, Japan; 4. 
Central Research Lab. and Life Science Center, Shimadzu 
Corp., Kyoto 604, Japan.

2001. Spence, Paddy. 1996. SPINS (Spence Information 
Services) is a new company providing information about 
the natural products industry to manufacturers (Interview). 
SoyaScan Notes. Oct. 11. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: SPINS started providing information in Jan. 
1996. Their sources of this information are: (1) Natural 
product distributors, including United Naturals but not 
including Tree of Life (the biggest such distributor). These 
distributors account for about 20-30% of all U.S. natural 
product sales. (2) A.C. Neilson’s HomeScan Panel, with a 
population designed to mirror the U.S. census.
 They provide information only to manufacturers. It is 
provided on a bi-monthly basis–every two months, down 
to the UPC level = the individual product or item level. 
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This information, aggregated for the USA costs $1,500 
per category. One such category is non-dairy beverages 
(soymilk, rice milk, almond milk). Others include meat 
substitutes, and cheese alternatives. One of their clients is 
Vitasoy (USA) Inc.
 Talk with Richard Rose of Sharon’s Finest. 1997. 
March 16. The 6-7 distributors from which they now receive 
information represent well over half of the natural foods 
market. Richard uses the bar-chart information to say to 
retail buyers: “Sharon’s Finest is No. 1 in unit sales, but you 
carry only one of our 17 SKUs. Tofu-Rella is now the best-
selling cheese alternative in terms of unit sales (but Soya 
Kaas is No. 1 in dollar sales). This product is in the top ten 
and you don’t even carry it.” Address: President, SPINS, San 
Francisco, California. Phone: 415-284-0546.

2002. SunRich. 1996. Soya food ingredients. Soybeans for: 
(Leafl et). Hope, Minnesota. 3 p. 28 cm.
• Summary: These two closely related leafl ets are in black 
ink on a red letterhead. The fi rst leafl et states that SunRich 
offers “specialty soybeans... for specifi c soyafood uses: 
Consistency. Quality. Identity preserved.” “Our extensive 
grower base enables us to contract produce soybeans for your 
special needs. Specifi c varieties with reduced antinutritional 
factors (lipoxygenases, trypsin inhibitor enzymes and 
oligosaccharides, stachyose and raffi nose) available.”
 “Soyamilk powders: For ingredient or beverage use.” A 
table describes soya beverage powders, spray-dried soymilk, 
spray-dried tofu powder, soy/dairy milk replacers.
 “Sweet Beans–Frozen green soybeans–Podded [in the 
pods] (Edamame) or peeled (Mukimame). Certifi ed organic 
soybeans and products available.”
 The second leafl et states: “Tofu varieties–Vinton, 
Beeson. Soymilk–Yellow or white hila. Sized over 6.7 mm 
round. Natto–Sized through a 5.5 mm round. Miso–Yellow 
hila. High soluble sugars. Boiling soybeans–Edamame 
varieties, yellow or black seed coats, high soluble sugar. 
Sized over 7.5 mm round screen. Frozen green soybeans. 
Edamame, mukimame. New varieties and types–High 
soluble sugars, high protein content, specifi c fatty acids. 
Grower base of 500 growers in Minnesota, Iowa, Wisconsin, 
South Dakota. Produce specifi c varieties for customers–
Container lots, bagged, bulk. Bulk barge. Organic or 
conventional.” Address: P.O. Box 128, Hope, Minnesota 
56046-0128. Phone: (507) 451-3316.

2003. Imagine Foods, Inc. 1996. The Rice Dream cookbook. 
Palo Alto, California: Imagine Foods. 15 p. 22 cm.
• Summary: This is a booklet of natural, vegan recipes for 
using three types of Rice Dream brand rice milk. On the 
front cover is a pastel illustration of a spoon over a bowl 
of soup; on the back cover, a stack of pancakes. Contents: 
Breakfast ideas. Savory soups. Sauces & gravies. Salad 
dressings. Hearty vegetarian entrees. Dreamy desserts. 

Dream drinks. A list of 9 of the company’s products is shown 
on the inside back cover. Address: Palo Alto, California.

2004. Nielsen, N.C. 1996. Soybean seed composition. In: 
D.P.S. Verma and R.C. Shoemaker, eds. 1996. Soybean: 
Genetics, Molecular Biology, and Biotechnology. 
Wallingford, England: CAB International (Commonwealth 
Agricultural Bureaux). x + 270 p. See p. 127-63. Chap. 7. 
[235 ref]
• Summary: Contents: Introduction. General features of 
seed development. Seed carbohydrate. Protein composition: 
Storage proteins (structural features, synthesis and deposition 
of storage globulins, genomic organization of seed protein 
genes, protein engineering to improve nutritional quality), 
urease, seed protease inhibitors. Concluding remarks.
 Tables show: (7.1) Nomenclature identifying primary 
glycinin and Beta-conglycin subunits of soybean (1984-
1992, 15 references). Address: United States Dep. of 
Agriculture, Agricultural Research, Agricultural Research 
Service, Plant Production and Pathology Research Unit, Dep. 
of Agronomy, Purdue Univ., W. Lafayette, Indiana 47907.

2005. Tamang, J.P.; Nikkuni, Sayuki. 1996. Selection of 
starter cultures for the production of kinema, a fermented 
soybean food of the Himalaya. World J. of Microbiology and 
Biotechnology 12(6):629-35. [23 ref]
• Summary: Kinema, a fermented soyfood, serves as source 
of low-cost protein to the people of the eastern Himalayas. 
The traditional method of making kinema results in a product 
with inconsistent quality. Some 45 strains of spore-forming 
bacteria were isolated from nine samples of kinema collected 
from local markets in the Darjeeling Hills and Sikkim, India. 
From these, ten strains of Bacillus subtilis were selected as 
possible starter cultures on the basis of enzyme activities 
and production of stringiness. Two of these were eventually 
chosen as the best starter cultures for improved kinema 
production. Address: National Food Research Inst., Ministry 
of Agriculture, Forestry and Fisheries, 2-1-2, Kannondai, 
Tsukuba, Ibaraki 305 Japan 305. Present address of Tamang: 
Microbiology Research Lab., Dep. of Botany, Sikkim 
Government College, Gangtok, Sikkim 737 102, India.

2006. Winter, Ruth. 1996. Super soy: The miracle bean. New 
York, NY: Crown Publishers Inc. 192 p. Index. 21 cm. [106 
ref]
• Summary: On the cover is written: “This wonder bean 
can help fi ght cholesterol, high blood pressure, blood sugar, 
cancer, ease menstrual and menopause symptoms, and keep 
a colon healthy. Includes a cookbook of 50 soy recipes from 
New York’s Natural Gourmet Cookery School.”
 Contents: Introduction: The Cinderella bean. 1. How soy 
protects the heart and blood vessels: Full of fi ber, the Eskimo 
secret omega-3 fatty acids, lecithin and vitamin E, preventing 
strokes, magnifi cent magnesium, soy and the Mediterranean 
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diet, foam to wash out cholesterol?, cholesterol competitors–
phytosterols, is it thyroid hormone [when thyroxine levels 
rise, cholesterol falls]?, amino acid at work?, could it be 
the B’s?, is it the fl avonoids?, the bean and obesity, high 
blood pressure and the bean, could it be just avoiding meat 
and dairy products?, summing it up. 2. How soy protects 
against cancer: Protease inhibitors, trypsin inhibitors, plant 
estrogens, polyphenols, terpenes–antioxidants, fi ghting 
phytates, maybe it’s due to low-count amino acid, saponins, 
inositol–the cancer-fi ghting phytic acid, which soy products 
have the most anticancer potential?, potential adverse effects 
of soybeans. 3. How soy helps ease digestive problems: 
Promoting regularity, calcium and soybeans. 4. How soy is 
benefi cial in diabetic diets. 5. How soy is proving benefi cial 
to women: The soy and the cycle, other hormonal benefi ts, 
magnesium, PMS and pregnancy, contraceptive or fertility 
inducer?, so “B” it, the bones need it, magnesium and 
bones, boron and bones, it could be the phytates. 6. Soy and 
men: Soy and sex, protein power. 7. Soy products and their 
nutritional value: Soybeans, edamame, soybean sprouts, 
tofu (also known as bean curd and dou fu-tofu), tempeh, soy 
milk, yuba, soy cheese, okara, soy yogurt, soy sauce, soy 
oil, soybean lecithin, soy nuts, miso, natto, soy fl our, soy 
powder, soy protein isolates (a major component in “many 
dairylike products, including cheese, milk, nondairy frozen 
desserts, and coffee whiteners. They are in hot dogs, soy ice 
cream,...”), concentrates and grits, texturized soy protein, 
convenience of soy foods. 8. Easy ways to add soy to your 
diet: Some other easy ways to add soy to your diet, sensible 
soybean use. 9. Recipes: Appetizers, soups, salads, main 
dishes/entrées, side dishes/breakfast, sauces/dips, desserts. 
Glossary. Where to get more information. References. 
Address: M.S., Health and science writer, Short Hills, New 
Jersey.

2007. Roller, Ron. 1997. New developments with rice 
beverages (Interview). SoyaScan Notes. Jan. 16. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: Ron does not know how Pacifi c Foods of 
Oregon, which began making rice beverage in Jan. 1995, 
got around the Imagine Foods’ patent. He does not know if 
Pacifi c Foods private labels rice beverage for anyone, and he 
does not know where Westbrae, or where American Natural 
Snacks, gets their rice beverage products. A Minnesota 
company [Note: IFP = Innovative Food Processors, Inc. of 
Faribault, Minnesota (Phone 1-800-997-4437)] was making 
Rice Trend, which is rice syrup solids; it’s a line of different 
DEs of rice syrups. Ron talked with them and he thought 
they were supplying Westbrae. They spent a lot of money 
battling Imagine Foods on the patent issue.
 It was not Jim Morano of Innovative Sweeteners. 
Jim also works for Krompton Knowles (a big company), 
probably for their Sweetener Division. As far as Ron knows, 
Jim hasn’t made any rice beverage but he, too, was battling 

Imagine Foods on patent issues. Jim’s wife runs Suzanne’s 
Specialties, which makes koji-based rice syrup.
 Ron’s feeling is that rice beverage as a category has 
continued to grow, but its percentage share of the non-dairy 
beverage market has probably stabilized. It was zooming 
[growing very rapidly] several years ago, but is no longer 
growing at such a fast rate. Address: President, American 
Soy Products, 1474 N. Woodland Dr., Saline, Michigan 
48176. Phone: 313-429-2310.

2008. Kasaoka, Seiichi; Astuti, M.; Uehara, M.; Suzuki, 
K.; Goto, S. 1997. Effect of Indonesian fermented soybean 
tempeh on iron bioavailability and lipid peroxidation 
in anemic rats. J. of Agricultural and Food Chemistry 
45(1):195-98. Jan. [27 ref]
• Summary: The results of this study confi rmed that the 
fermented soybean tempeh increased liver iron, compared 
with unfermented soybean, without promoting lipid 
peroxidation in iron-defi cient anemic rats.
 “Introduction: Nutritional anemia caused mainly by iron 
defi ciency is one of the most important nutritional problems 
in developing countries as well as in affl uent societies. It is 
particularly prevalent among infants, young children, and 
pregnant and lactating women (Stephenson, 1995). Although 
some plant foods, especially soybeans, are potentially rich 
sources of iron in the diet, this iron is poorly absorbed 
due to the high fi ber content.” Address: Dep. of Nutrition, 
Faculty of Agriculture, Tokyo Univ. of Agriculture, 1-1-1 
Sakuragaoka, Setagaya-ku, Tokyo 156, Japan.

2009. Product Name:  Rice Silk (Rice Milk Sold in Quart 
Pure-Pak / Gable Top Cartons).
Manufacturer’s Name:  White Wave, Inc. (Product 
Developer-Distributor). Made in Canada and California.
Manufacturer’s Address:  6123 E. Arapahoe Rd., Boulder, 
CO 80303.  Phone: 303-443-3470.
Date of Introduction:  1997 February.
Ingredients:  From leafl et: Filtered well water, rice syrup 
solids (from partially milled brown rice), rice starch, canola 
oil, calcium carbonate, natural fl avors, sea salt, carrageenan, 
guar gum, xanthan gum, vitamin A palmitate, vitamin D2, 
ribofl avin (B2), vitamin B-12.
Wt/Vol., Packaging, Price:  Quart Pure-Pak Carton. 
Suggested retail price: $1.99 to $2.49.
How Stored:  Refrigerated.
New Product–Documentation:  News release from Holden 
McClure in Boulder, Colorado. 1997. Jan. 30. “Rice not 
against the grain for White Wave. Vegetarian Cuisine 
company adds rice beverage to Silk line... Beginning 
in February 1997, Rice Silk will be available in natural 
food stores across the country, with the introduction to 
supermarkets to follow. Rice Silk will be sold in the dairy 
case in a traditional milk carton at a suggested retail price 
of $1.99–$2.49 per quart size.” White Wave claims it is 
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the largest producer of tempeh in North America. White 
Wave, Inc. was founded in 1977. A line at the bottom of the 
letterhead reads: “White Wave. We’ve bean around the block 
for 20 years.”
 Leafl et (20.5 x 13.5 cm, glossy color) sent by White 
Wave. 1997. June. “A fresh face in your dairy case.”

2010. Hawaii Tribune-Herald (Hilo). 1997. Vacation in 
Hawaii leads to statewide product sales: focus on the 
economy. March 23. p. 22.
• Summary: “Lean Green Foods is a local company 
supplying the entire state with a soyfood called tempeh. 
Located in Hilo, the company is the brainchild of Benjamin 
Hills who has more than 20 years experience in the soyfoods 
industry.
 “’I came to Hawaii on vacation in 1993 and was offered 
a full time job,’ said the Volcano resident. ‘Pretty soon, I 
realized I’d best start a business and work for myself.’
 “Investors who helped Hills begin a tofu shop in 
Eugene, Oregon, in 1976 helped again and on May 8, 1993, 
he sold his fi rst block of tempeh.
 “’Like tofu, tempeh is made from soybeans,’ said Hills. 
‘Tempeh contains the whole bean, giving it a fi rmer and 
more meat-like texture plus it retains all the nutritional fi ber.’
 “Tempeh begins with soybeans soaked overnight 
then cooked in a large kettle. The water is spun out and a 
mushroom-like spore culture grown on rice is added.
 “’That’s what does the magic,’ Hills said. ‘It binds the 
beans into a solid soy tempeh cake that can be used instead 
of meat in most recipes.’
 “Lean Green Foods produces soy tempeh, sea veggie 
tempeh and ginger teriyaki tempeh burger. The newest 
product is tempeh chili.
 “’Hundreds of cases a month get shipped out of here. 
Its everywhere in restaurants from Ken’s Pancake House to 
the Hilton Waikoloa and Don’s Family Deli. In supermarkets 
check the frozen food section at KTA, Sure Save, Abundant 
Life, Keaau Natural Foods, Takata Store, and Kohala Health 
Foods.’
 “Hills also ships to Kauai, Maui and Oahu. The new 
product, tempeh chili, contains kidney beans, garbanzos, 
honey, carrots, onions and Hawaiian Chili by Max seasoning 
mix. It will be available at the Chili by Max stand in Kona, 
Canoes and Bears Coffee.
 “Bill Shurtleff, author of The Book of Tofu, also wrote 
The Book of Tempeh in 1979.
 “He described the popular Indonesian food as ‘the 
world’s richest known source of vitamin B12, one of the 
ingredients most often lacking in vegetarian diets. It is also 
highly digestible. One of the few fermented vegetarian foods 
made without salt, it is also an excellent diet food containing 
only 157 calories per 100-gram (3.5 ounce) serving. Finally, 
it is very low in saturated fats and contains absolutely no 
cholesterol–in short, an ideal food for every health-minded 

person.’
 “Soybeans are a source of phytochemicals such as 
inositol hexaphosphate, plant sterols, protease inhibitors and 
saponins, according to The Simple Soybean and Your Health 
by Mark and Virginia Messina. They are rich in protein, high 
in fi ber and contain other nutrients such as calcium, iron and 
zinc.
 “’The whole cholesterol-fat issue brings it [tempeh] 
to people’s attention,’ said Hills. ‘I get soybeans in bulk 
from North Dakota. I don’t think it’s feasible to grow them 
economically here. You need large plots of fl at land and 
the beans have to dry on the plant. Source is no problem, 
but I wouldn’t mind talking with growers. Perhaps if tofu 
manufacturers here were interested too, we could all contract 
with local growers.’
 “Hills’ other food company experience was with 
Fantastic Foods and Homestyle Foods in California.
 “He is interested in talking with investors regarding 
further expansion of Lean Green Foods.”
 “Hills may be contacted by writing P.O. Box 10562, 
Hilo, HI 96721 or phone 969-7692.”

2011. de Reu, J.C.; Linssen, V.A.J.M.; Rombouts, F.M.; 
Nout, M.J.R. 1997. Consistency, polysaccharidase activities 
and non-starch polysaccharides content of soya beans 
during tempe fermentation. J. of the Science of Food and 
Agriculture (London) 73(3):357-63. March. [20 ref]
• Summary: “Abstract: The relation between consistency 
of soya beans, polysaccharidase activities and the non-
starch polysaccharides (NSP) content of soya beans was 
investigated during tempe fermentation. The fermentations 
were carried out in a rotating drum reactor (RDR) as well 
as in the traditional stationary tempe process. The fi rmness 
of the soya beans decreased rapidly during the fi rst day 
of incubation. At increased incubation temperatures the 
hardness of the beans decreased more rapidly. In the RDR 
glycosidase activities became signifi cantly higher beyond 
48 h of incubation compared with the traditional process. 
This might have resulted from (a) the better control of 
temperature and gas composition in the RDR, and/or (b) the 
agitation in the RDR. The content of arabinose, galactose 
and uronic acids in the water-unextractable solids of NSP 
decreased more rapidly than that of glucose, mannose, 
xylose and fucose. These results indicate that during 
enzymatic maceration of soya beans in tempe fermentation, 
the arabinogalactan and pectin fractions are preferentially 
solubilised.” Address: Wageningen Agricultural Univ., Dep. 
of Food Science, Bomenweg 2, 6703 HD Wageningen, The 
Netherlands.

2012. DuPont Quality Grains. 1997. Optimum quality grains 
(Leafl ets). Des Moines, Iowa. 2 p. Each leafl et is single 
sided. 28 cm.
• Summary: One leafl et describes A231QT Optimum 
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yellow hilum soybean varieties “designed specifi cally 
for the soyfood market. It is large seeded, high protein, 
yellow hilum, and lipoxygenase 2, null” [i.e. lacking the 
undesirable L2 lipoxygenase enzyme which causes beany 
fl avor]. Soyfood evaluations conducted by the Illinois Crop 
Improvement Association show that soymilk yields, tofu 
yields, tofu strength, and protein content meet and exceed 
Soyfood standards. Quality specifi cations on a dry matter 
basis: Seeds/lb: 2100. Protein: 46.3%. Oil: 20.6%. Tofu 
yield 332.6. White index of tofu: 51.6%. Tofu strength: 22.7 
gm/sq. cm. Soymilk yield: 4.8 ml/gDS. Solids content of 
soymilk 11.7%. Protein content of soymilk: 50.3%. Sold in 
50 lb bags and bulk.
 The second leafl et describes A232QT Optimum high 
sucrose soybean varieties which “have been specifi cally 
selected and developed for their unique characteristics for 
use in the soyfoods industry and traditional food industries. 
High sucrose varieties have signifi cantly increased sucrose 
content, reduced stachyose content [Note: Stachyose is an 
oligosaccharide that causes fl atulence], and are lipoxygenase 
2, null. Flours and powders from high sucrose varieties have 
a unique fl avor profi le offering opportunities for making 
improved beverages, bakery, pasta products, and other 
processed foods. Quality specifi cations Seeds/lb: 2900. 
Protein: 42.4%. Oil: 19.7%. Carbohydrate profi le (dry weight 
basis): Sucrose: 8.4%. Raffi nose: 0.03%. Stachyose: 0.40%. 
A color photo shows the soybeans with sliced white bread.
 A cover letter from Kent Savage states that “These 
soybeans were developed through traditional plant breeding 
methods, and were produced in Iowa and Minnesota.”
 Note: 1997 July 11–There is no good source of 
bland soymilk base in the United States. Use of these 
lipoxygenase-null soybeans could be the answer to that 
problem. Address: 10700 Justin Dr., Des Moines, Iowa 
50322. Phone: (515) 251-3056.

2013. Product Name:  Rice Moo (Non Dairy Beverage Mix) 
[Original, Vanilla].
Manufacturer’s Name:  Sovex Foods, Inc. (Marketer-
Distributor).
Manufacturer’s Address:  Box 2178, Collegedale, TN 
37315.
Date of Introduction:  1997 March.
Ingredients:  Brown rice syrup solids (partially milled), 
tapioca, maltodextrin, natural fl avor, sea salt, carrageenan, 
titanium dioxide (a mineral for color), guar gum, xanthan 
gum.
Wt/Vol., Packaging, Price:  19 gm  foil packet.
How Stored:  Shelf stable.
New Product–Documentation:  Products with Label sent by 
Patricia Smith from Natural Products Expo West, Anaheim, 
California. 1997. March. Label: 4 by 5 inch foil packet. Blue 
and pink on white. “Cholesterol free. Tastes great. Just add 
water. Fat free. Makes one 8 oz glass.”

2014. Carey, Pat. 1997. Sales of rice beverages pass soymilk 
sales in America: Some history and current statistics 
(Interview). SoyaScan Notes. May 5. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Growth in the U.S. non-dairy beverage market 
in recent years has been in rice beverages. Pat has solid 
nationwide statistics for all of calendar year 1996 which 
show that soy beverages and rice beverages now each have 
about equal shares of the U.S. non-dairy beverage market. 
In terms of dollar value of wholesale prices, rice beverages 
have 49.3%, soy beverages have 48.8%, and other nondairy 
beverages (oat, almond, etc) have 1.8%. Since the wholesale 
price of rice beverages runs 10% to 30% less than that of soy 
beverages, that means that an even higher percentage of the 
liquid volume sold is rice beverages.
 Pacifi c Foods formulated and aseptically packaged the 
Rice Dream beverage made by Imagine Foods from the day 
it was introduced in June 1990 until about 18 months ago 
when Imagine Foods installed its own packaging line. Pacifi c 
Foods deserves credit for developing the formulation and 
packaging techniques. At the beginning, Robert Nissenbaum 
had a small amount of the product packaged at Real Fresh 
(Visalia, California) but not for very long. Pacifi c Foods 
had problems packaging the product initially because it was 
too thick, but soon Robert reformulated it until it could be 
packaged without diffi culty. The rice base has always been 
made by a joint venture between California Natural Products 
(CNP–Cheryl and Pat Mitchell; Manteca, California) and 
Imagine Foods. Most of the credit for making the base using 
commercial enzymes goes to the Mitchells; Cheryl has a PhD 
in that area. For years, tankers of rice base arrived at Pacifi c 
Foods in Oregon from Manteca, California, almost every 
working day. When Imagine Foods started packaging its own 
rice beverage, Pacifi c Foods lost the entire Imagine Foods 
account, so it introduced its own line of rice beverages. 
Pacifi c Foods made the rice base without infringing on 
the CNP/Imagine Foods patent. They have considerable 
expertise in that area. Pacifi c Foods sent samples of rice 
beverage to Imagine Foods long before Imagine Foods left, 
because Pacifi c Foods was making rice syrup sweetener. 
Pacifi c Foods sweetens its products with rice syrup which the 
company makes itself; it has been making rice syrup for 2-3 
years. Pacifi c Foods is a highly integrated company, and also 
has a full-line spice company in Seattle, Washington. All of 
the soybeans Pacifi c Foods buys are organic.
 The big decrease in the price of soymilk during the 
past few years has been due to the lower price of non-fat 
or fat-free products. The fi rst fat-free product was Health 
Valley’s Soy Moo, introduced about 5 years ago. The second 
such product was WestSoy Nonfat, launched in early 1996. 
Address: Marketing Manager, Pacifi c Foods of Oregon, 
19480 S.W. 97th Ave., Tualatin, Oregon 97062. Phone: 503-
692-9666.
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2015. Liu, KeShun. 1997. Chemistry and nutritional value 
of soybean components. In: KeShun Liu. 1997. Soybeans: 
Chemistry, Technology, and Utilization. Florence, Kentucky: 
Chapman & Hall. xxvi + 532 p. See p. 25-113. Chap. 2. 
Index. [321 ref]
• Summary: Contents: Introduction. Proximate composition. 
Lipids: Triglycerides (fatty acid composition, geometric 
confi guration, positional distribution), phospholipids, 
nutritional value of soybean oil (essential fatty acids, health 
implications of individual fatty acids, health implications 
of trans fatty acids). Proteins: Protein classifi cation and 
nomenclature, isolation of major storage proteins (protein 
bodies, isolation procedures), characterization of major 
storage proteins (Beta-conglycinin {7S globulin}, glycinin 
{11S fraction}, differences between 7S and 11S globulins), 
trypsin inhibitors (types of inhibitors in soybeans, health 
implications, elimination, assay methodology), lectin, 
lipoxygenases (occurrences, oxidative reaction and off-
fl avor formation, other features, elimination, assay methods), 
nutritional quality of soy protein (amino acid requirements 
for humans and animals, amino acid composition of soy 
protein, allergenicity of soy protein). Carbohydrates: 
Soluble carbohydrates, insoluble carbohydrates. Minor 
components: Minerals, vitamins, phytate (occurrence, 
nutritional implications, effects on cooking quality, 
elimination, assay methods), isofl avones (occurrences, 
effects of processing, physiological effects on humans and 
animals, assay methods). Soy hulls. Hypocotyl axis (germ). 
References. Address: PhD, Soyfood Lab., Hartz Seed, a Unit 
of Monsanto, P.O. Box 946, Stuttgart, Arkansas 72160-0946. 
Phone: 870-673-8565.

2016. Liu, KeShun. 1997. Fermented Oriental soyfoods. In: 
KeShun Liu. 1997. Soybeans: Chemistry, Technology, and 
Utilization. Florence, Kentucky: Chapman & Hall. xxvi + 
532 p. See p. 218-96. Chap. 5. Index. [127 ref]
• Summary: Contents: Introduction. Fermented soy paste 
(jiang and miso): Varieties of miso and jiang, koji and 
microorganisms involved, koji starter and its preparation, 
Chinese jiang preparation (traditional household method, 
pure culture method, enzymatic method), Japanese miso 
preparation (rice koji preparation, treatment of soybeans, 
mixing and mashing, fermentation, pasteurization and 
packaging), principles of jiang and miso preparation, 
major factors in jiang and miso making (raw materials, 
cooking temperature and time, conditions during koji 
preparation, proportions of ingredients, fermentation 
conditions, novel processing for special products). Soy 
sauce (jiangyou or shoyu): Varieties of soy sauce, soy 
sauce processing (traditional Chinese household method, 
modern Chinese method, processing of Japanese shoyu, 
comparison of soy sauce and jiang or miso preparations), 
principles of making soy sauce (action of koji enzymes, 

fermentation by lactic bacteria and yeasts, color and fl avor 
formation, glutaminase and glutamic acid), chemical soy 
sauce, progress in soy sauce preparation (use of defatted 
soy grits or fl akes, improvements in treating soybeans, 
development of an automatic koji-making system, 
application of microorganisms with specifi c activities, 
techniques to shorten production time, improvements in 
soy sauce clarifi cation), chemical composition, quality 
attributes and standardization, mycotoxins. Tempeh: 
Varieties of tempeh, preparation (traditional method, pilot 
plant method, petri dish method), microorganisms involved, 
factors affecting tempeh fermentation (starter, dehulling and 
aeration, moisture, temperatures, acidity, losses of solids), 
changes during fermentation (general changes, protein, 
lipid, carbohydrates and other constituents), production 
of vitamins, storage, nutritional value. Natto: Preparation, 
microorganisms involved, factors affecting natto quality 
(raw material, soybean cooking conditions, storage), changes 
during fermentation, trends in research on natto and B. natto 
(development of novel strains of B. subtilis, purifi cation and 
characterization of key enzymes, studies into genes encoding 
key enzymes of B. subtilis, studies of possible physiological 
roles of natto). Fermented black soybeans (douchi or 
hamanatto). Sufu: Preparation, types of sufu, microorganisms 
involved, effect of mold growth, effect of brine aging.
 Figures show: (1) Photo of Chinese chiang, and 
Japanese red and white miso, each on one of three spoons in 
a shallow white bowl. (2) Flow chart of a Chinese method 
for making koji starter from whole soybeans and wheat 
bran. Adapted from Shi and Ren (1993). (3) Flow chart of a 
pure-culture method for making Chinese jiang from whole 
soybeans (65%) and wheat fl our (35%). Adapted from Shi 
and Ren (1993). (4) Flow chart of an enzymatic method 
for making Chinese jiang from whole soybeans (65%) 
and wheat fl our (35%). Adapted from Shi and Ren (1993). 
(5) Flow chart of the manufacturing process for Japanese 
rice miso [red miso]. Adapted from Fukushima (1981). 
(6) Diagram of the interactions of basic miso components 
during miso fermentation. From Shurtleff and Aoyagi (1983) 
who adapted it from Shibasaki and Hesseltine (1962). (7) 
Graph of trichloracetic acid (TCA)-soluble nitrogen (N) 
contents of miso samples prepared with soybeans cooked at 
different temperatures for 10 minutes, followed by 0 days 
or 25 days of fermentation. Adapted from Nikkuni et al. 
(1988). (8) Graph of temperature and time control curves 
for different types of Japanese miso during fermentation. 
Adapted from Shurtleff and Aoyagi (1983). (9) Photo of soy 
sauce in three different containers: dispenser, small Yamasa 
bottle, and large Chinese can (Soy, Superior Sauce). (10) 
Flow chart of a typical manufacturing process for koikuchi 
shoyu, the most widely used type of Japanese soy sauce. 
Adapted from Fukushima (1981). (11) Graph (salt content 
% vs. temperature) Of safety zone for enzymatic digestion 
of shoyu koji. Protein digestibility and amino acid content 
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in Zone A are better than those in Zone B. From Yokotsuka 
(1986). (12) Graph of lactic acid fermentation of shoyu mash 
as a function of time. Adapted from Jose et al. (1976). (13) 
Flow chart of role of the proteolytic enzymes of koji mold 
in liberation of amino acids from proteins. Adapted from 
Fukushima (1985). (14) Chromatogram of organic acids 
in fermented and chemical [HVP] soy sauce manufactured 
in the United States. Optical densities vs. time. From 
Fukushima (1979a). (15) Flow chart of traditional Indonesian 
method for making tempeh from whole soybeans. Adapted 
from Winarno (1989). (16) Four superimposed graphs of 
change in pH and organic acids as a function of incubation 
time during accelerated acidifi cation of soybeans at 30ºC. 
Shows acetic acid, lactic acid, citric acid, and pH. Adapted 
from de Reu et al. (1995a). (17) Graph of water soluble 
nitrogen content in the fermentation of soybeans with 
Rhizopus oligosporus during the traditional tempeh process 
at 25, 30, and 37ºC, and with the rotating drum reactor at 
36ºC. (18) Photo of two chopsticks lifting some Japanese 
natto from a bowl full of natto; the thin strings connecting 
the natto above and below are clearly visible. (19) Flow chart 
of typical method for making Japanese natto from whole 
soybeans. (20) Photo of Chinese fermented black soybeans 
(douchi) on a white plate. (21) Flow chart of typical method 
for making Chinese fermented black soybeans from whole 
soybeans. (22) Photo of cubes of sufu (Chinese cheese) in 
a shallow white bowl. (23) Flow chart for making Chinese 
sufu from fi rm tofu.
 Tables: (1) Proximate composition of some traditional 
soyfoods (both fermented and nonfermented). (2) 
Classifi cation of major types of Japanese miso and their 
chemical composition. Adapted from Fukushima (1979a). (3) 
Types of soy sauce recognized by the Japanese government 
and their chemical composition. (4) Comparison between 
fermented soy sauce and protein chemical hydrolysate [HVP 
soy sauce]. Source: Yokotsuka (1986). (5) Relationship 
between cooking soybeans and nitrogen composition and 
yield of resultant soy sauce. Source: Fukushima (1979b). 
(6) Detailed composition of fermented Japanese soy sauce 
(Koikuchi shoyu). Source: Yokotsuka (1986). Includes 
inorganic components (minerals), organic components, 
amino acids, organic acids, sugars, solids, etc. (7) Selected 
enzymatic activities, soluble nitrogen content, and stringiness 
of natto samples prepared with soybeans cooked under 
a pressure of 1.5 kg per square cm for various periods. 
Adapted from Matsumoto et al. 1995. (8) Major responsible 
microorganisms isolated from sufu made in different parts 
of China. Column 1 is the genus and species. Column 2 is 
areas where the sufu is made, including Taiwan and Hong 
Kong. Adapted from Shi and Ren (1993). Address: PhD, 
Soyfood Lab., Hartz Seed, a Unit of Monsanto, P.O. Box 
946, Stuttgart, Arkansas 72160-0946. Phone: 870-673-8565.

2017. Buzzell, R.I.; Poysa, V. 1997. Two food quality 

soybean cultivars released by GPCRC. Canadian Soybean 
Technical Bulletin (OSGMB, Chatham, Ontario, Canada) 
3(2):1. July.
• Summary: GPCRC is the Greenhouse and Processing 
Crops Research Centre (formerly Harrow Research Station). 
“These two cultivars, AC Onrei and OX756, have been 
introduced to complement Harovinton expand the export of 
Ontario soybeans into the premium Asian soyfood market. 
Harovinton, a tofu-type soybean cultivar developed at 
Harrow, has established Canadian soyfood soybeans as a 
premium quality product in Asia, where it is called ‘Orient 
Pearl.’
 “AC Onrei is a selection from the cross Vinton X Enrei. 
Enrei is a premium quality Japanese tofu cultivar which lacks 
the a4 protein sub-unit of the 11S glycinin (gy4/gy4). Enrei’s 
superior tofu quality, especially the ability to make premium 
tofu using the ‘nigari’ (magnesium chloride) coagulant, is 
due to the lack of this a4 protein sub-unit. Vinton is Gy4/Gy4 
and has the a4 protein sub-unit.”
 “OX756 was developed from the backcross of L2 X 
Harovinton. L2 is a backcross derived lx2/lx2 line of Century 
which lacks the L2 lipoxygenase isoenzyme... Harovinton is 
Lx2/Lx2 and has the L2 lipoxygenase isoenzyme.”
 “OX756 is a low lipoxygenase (lx2/lx2), yellow hilum 
cultivar similar in yield but earlier maturing than Harovinton, 
the recurrent parent. The lack of the lx2 lipoxygenase 
enzyme should reduce the ‘beany’ fl avours in tofu, soymilk, 
and other soyfood products made with OX756, thus 
promoting wider acceptance of soybeans as food ingredients. 
It was released to W.G. Thompson and Sons, Ltd.”
 A table shows agronomic performance and seed quality 
for these two new food varieties compared with Harovinton 
during 8-9 years. For each variety are given: Yield, plant 
height, lodging score, days to maturity, weight of 100 seeds, 
protein %, and oil %. Address: AAFC, GPCRC, Harrow, 
Ontario, Canada.

2018. Skiff, James. 1997. Lipoxygenase (L1) null soybeans 
do not yet make better-tasting soymilk than regular soybeans 
(Interview). SoyaScan Notes. Aug. 7. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Last week Jim (together with Paul Lang and 
Paul’s production manager) visited with Dr. Lester Wilson 
at Iowa State University. Lester had just fi nished conducting 
a taste panel test to judge the quality of soymilk and other 
products made from L1-null soybeans. One batch of soymilk 
was made from the L1-null soybeans and the other batch was 
made from a mixture of any other types of soybeans–and 
not from the best varieties used to make soymilk, such as 
Vinton. Jim and his two coworkers took the same taste test 
of the two types of soymilk independently. They concluded 
that there was no signifi cant difference between the taste of 
the soymilk made from the L1-null soybeans and that made 
from regular soybeans. If the soymilk had been made from 
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Vinton soybeans, the L1-null soymilk would probably not 
have tasted as good.
 The results of the offi cial taste panel, which Jim received 
later, were about the same–showing no signifi cant difference.
 Lester Wilson was noticeably upset by these results. 
He has tried to get rid of the beany fl avor of soymilk solely 
by changing the soybeans–without changing the soymilk 
manufacturing process. So far apparently, Lester’s work 
has not been successful. His one defense is that perhaps the 
L2-null or the L3-null soybeans will give better results. Les 
Wilson has published the results of two studies on the use 
of lipoxygenase-null soybeans to make soymilk. Address: 
Cornbelt Foods, Inc., P.O. Box 218, Marshall, Minnesota 
56258. Phone: 507-537-1406.

2019. Funaki, Junko; Yano, Midori; Misaka, T.; Abe, K.; 
Arai, S. 1997. Purifi cation and characterization of a neutral 
protease that contributes to the unique fl avor and texture of 
tofu-misozuke. J. of Food Biochemistry 21(3):191-202. Aug. 
[14 ref. Eng]
• Summary: Tofu-misozuke, a food indigenous to the 
Fukuoka district of Japan, is a type of tofu fermented in 
miso; it has a unique cheese-like taste and soft texture. 
The changes in the tofu are caused by protease enzymes 
originating in the koji, which is one of the raw materials 
of miso. The key enzyme, a protease [that digests protein] 
was purifi ed and identifi ed. Address: 1-2. Faculty of Human 
Environmental Science, Fukuoka Women’s Univ., 1-1-1 
Kasumigaoka, Higashi-ku, Fukuoka 813, Japan.

2020. Galaxy Foods Company. 1997. Annual report 1997. 
Orlando, Florida. 29 p. 22 x 28 cm.
• Summary: Sales in 1997 were $17,171,496, up 334% from 
$3,950,455 in 1996. Net loss was $2,736,660–not as bad as 
the $3,282,58 loss in 1996. In the fi rst quarter of 1998, sales 
were $5.8 million–up 75% over the same quarter one year 
ago, and the company made a profi t.
 Accompanying the report is a “Notice of annual meeting 
of shareholders to be held Wednesday, October 15, 1997” (15 
p.). The principal shareholders (p. 3) are Angelo S. Morini 
(age 54, 38.8%) and Cede & Co. (New York, 48.9%). Mr. 
Morini’s salary is an astonishing $250,000 plus $16,262 in 
other annual compensation.
 “Between 1974 and 1980, Mr. Morini was the general 
manager of Galaxy Cheese Company, which operated as a 
sole proprietorship until its incorporation in May 1980. Prior 
to 1974, he was associated with the Food Service Division of 
Pillsbury Company and the Post Division of General Foods 
Company. In addition, he worked in Morini Markets, his 
family-owned and operated chain of retail grocery stores in 
the New Castle, Pennsylvania, area. Mr. Morini received a 
B.S. degree in Business Administration from Youngstown 
State University in 1968” (Notice, p. 7). Address: 2441 
Viscount Row, Orlando, Florida 32809. Phone: 800-441-

9419 or 407-855-5500.

2021. Yau, Joan C. 1997. A study of amazake production 
using different substrates. MSc thesis, Cornell University. 
viii + 28 leaves. Illust. 29 cm. Aug. [34 ref]
• Summary: Investigates the potential of making amazake 
on NASA space fl ights using wheat, white potato, and sweet 
potato, compared to the traditional rice amazake. “Whole 
wheat berries are not a good substrate for koji production 
and have low -amylase activity due to the presence of bran 
layer. White potato and sweet potato are also unsuitable for 
koji production due to their high water content. Rice, white 
and sweet potatoes all made acceptable amazake when 
incubated with rice koji, while wheat was less successful, 
again due to the bran layer. Glucose is the major product 
formed in the amazake fermentation."
 Note: Joan Chung-Wan Yau was born in 1973. Address: 
Cornell Univ., Ithaca, New York.

2022. SoyaScan Notes. 1997. How different types of bacteria 
reproduce and the amount of heat required to kill them 
(Overview). Sept. 28. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: What are bacteria? They are tiny, one-celled 
organisms that can usually be seen only with the aid of a 
microscope. Millions of them would fi t on the head of a 
pin. Bacteria (and blue-green algae) are distinguished from 
other living things because of their cell structure: they 
have no distinct nucleus–that is, their nuclear matter is not 
enclosed by a cell membrane or wall, and they lack most 
of the internal cell structures found in the cells of higher 
organisms. All bacteria have a cell wall surrounding a cell 
membrane, inside of which lies the unbound nuclear matter 
and other material. There are three types of bacterial cells, 
based on shape: spherical (coccus), rodlike (bacillus), and 
spiral (spirillum). In terms of evolution, bacteria are the most 
successful of all creatures.
 Are all bacteria bad? No! Some bacteria (popularly 
called germs) cause disease and sickness. Others are 
responsible for the spoilage of food. Yet many types of 
bacteria are essential in making foods–called fermented 
(or cultured) foods–such as yogurt, sour cream, buttermilk, 
many fermented cheeses, vinegar, sauerkraut, dill pickles, 
natto, etc. Other bacteria are decomposers of the biosphere; 
in nature they cause the decay of stumps, logs, leaves, and 
other vegetation, which eventually would literally choke our 
forests and fi elds. Indeed, without bacteria, there would be 
no plant or animal life on earth.
 How do bacteria multiply? Most bacteria reproduce by 
dividing in the middle to form two cells. After these cells 
reach maturity, they divide again to make four. In some 
species of bacteria, such divisions may occur as often as 
every 15 minutes. Thus billions of bacteria may be formed 
from a single bacterium in 24 hours. Others divide only once 
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every 16 hours.
 What are bacterial spores? Bacteria of the 
genera Bacillus, Clostridium, Desulfotomaculum, 
Sporolactobaciullus (rods), and Sporosarcina (rods) share 
the ability to form a type of spores, called endospores. 
Of primary interest to food microbiologists are the spore-
forming species of the genera Bacillus (aerobic) and 
Clostridium (anaerobic). Endospores, which are formed 
within the bacterial cells, are very resistant to heat. They are 
a survival mechanism for the bacteria, because when they 
germinate, new bacteria are formed–even if the bacteria 
(vegetative cells) have been killed by heat.
 How much heat is required to kill bacteria and their 
endospores? The heat resistance of microorganisms is 
usually expressed in terms of their thermal death time, which 
is defi ned as the time it takes a certain temperature to kill 
a stated number of organisms (or spores) under specifi ed 
conditions. The heat resistance of vegetative cells of bacteria 
varies widely with the species, but even the most diffi cult 
to kill (the thermophiles) are killed in several minutes at 
80 to 90ºC. Generally, the higher the optimal and maximal 
temperatures for growth, the greater the resistance to heat. 
Bacteria which clump considerably or form capsules are 
more diffi cult to kill than those which do not. Thermal 
death times of some common bacterial cells: Gonococcus: 
2-3 minutes at 50ºC. Staphylococcus aureus: 18.8 minutes 
at 60ºC. Escherichia coli: 20-30 minutes at 57.3ºC. 
Staphylococcus thermophilus: 15 minutes at 70-75ºC. 
Lactobacillus bulgaricus: 30 minutes at 71ºC.
 Thermal death times of some common bacterial spores: 
Time (in minutes) to kill all at 100ºC: Bacillus anthracis: 
1.7 minutes. Bacillus subtilis (the natto bacterium): 15-20 
minutes. Clostridium botulinum (causes botulism): 100-330 
minutes. Clostridium calidotolerans: 520 minutes. Flat sour 
bacteria: Over 1,030 minutes (17.1 hours). These hard-to-
kill bacterial spores are usually killed by heating in a retort 
(pressure cooker) which raises the temperature.
 Heat resistance of enzymes: Although most food and 
microbial enzymes are destroyed at 79.4ºC, some may 
withstand higher temperatures, especially if high-temperature 
short-time heating is employed.
 Bacterial growth in different foods: Very few bacteria 
grow in acid foods, dry foods, salted foods, or very sweet 
foods. Thus, it is relatively easy to can tomatoes because 
they are an acid food. Jams and jellies are protected by their 
high content of sugar, and often acid. But the amount of 
heat required to successfully can nonacid foods is very high 
because of the need to destroy thermophilic bacteria and the 
very heat-resistant bacterial spores.
 Letter from Dr. Keith H. Steinkraus, Prof. of 
Microbiology, Cornell University, Ithaca, New York. 1997. 
Nov. 15. “One of the most interesting areas of microbiology 
today is the ‘extremophiles’ isolated from volcanoes, and 
deep pockets in the oceans. Some extremophiles will grow at 

temperatures above boiling water, for example 220ºF. They 
are proving to be a good source of enzymes operating at high 
temperatures.
 “Regarding the thermal death times of spores: Using a 
spore concentration of 60 billion spores/ml of Clostridium 
botulinum (suspended in buffer at pH 7.0) the minutes 
required to kill them are as follows: 100ºC–360 minutes, 
110ºC–36 minutes, or 120ºC–5 minutes.”
 “D-value-decimal reduction time or the time required 
to destroy 90% of the organisms (their spores) at 120ºC 
(250ºF): Bacillus stearothermophilus–4.0-5.0 minutes, 
Clostridium thermosaccharolyticum–3.0-4.0 minutes, 
Clostridium nigrifi cans–2.0-3.0 minutes, and Clostridium 
botulinum–0.1-0.2 minute.
 “Source of the above fi gures–Modern Food 
Microbiology, James M. Jay (D. Van Nostrand, 1978). There 
are later editions but it is unlikely that the basic fi gures have 
changed much.
 “Bacteria suspended in water are more easily destroyed. 
Suspended in oil or fats or in dried smears are much more 
resistant to destruction.
 “Regarding your inquiry concerning heat treatment of 
brown rice at 15 psi for 35 minutes, it is very unlikely that 
any microorganisms in your environment or on the brown 
rice will survive that treatment. Will it taste ‘freshly made’ 
after two weeks in the pot at summer temperatures? Unlikely 
but only a taste test will answer your question.”
 One of Dr. Steinkraus’ MSc students did her research 
on “tea fungus–kombucha,” and another did his on tempeh 
bongkrek toxin. He found that bongkrek toxin is formed only 
in the presence of rather high levels of fat as you would fi nd 
in coconut residue (left after the extraction of fresh coconut 
milk with water).

2023. Matsuo, Masako. 1997. [Preparation and components 
of okara-ontjom, a traditional Indonesian fermented food]. 
Nippon Shokuhin Kagaku Kogaku Kaishi (J. of the Japanese 
Society for Food Science and Technology) 44(9):632-39. 
Sept. [15 ref. Jap; eng]
• Summary: “The antioxidants in Okara Koji (OK), an 
okara (OC) fermented by Aspergillus oryzae, gamma-
tocopherol, delta-tocopherol, genistin, daizein, genistein, 
and 3-hydroxyanthranilic acid were identifi ed by HPLC. 
OK’s extract with 80% methanol strongly inhibited linoleate 
peroxidation, much more than other OK’s extracts with 
hexane or hot water. The methanol extract accelerated 
12-hydroxyeicosatetraenoic acid formation in membrane 
lipids at 10-3 concentration, but inhibited the formation 
at higher concentrations than 10-3 ex vivo. To confi rm the 
total effect of all components of OK on lipid peroxidation 
in vivo, rats fed food defi cient in vitamin E were put on 
diets containing OK or OC with oxidized oil. In rats fed 
the OK diet, no effect of oxidized oil feeding on the body 
weight gain, of the TBA value in plasma, or of glutathione 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   675

© Copyright Soyinfo Center 2021

peroxidase activities of plasma and liver was observed. But 
in rats fed the OC diet, the effect of oxidized oil feeding was 
apparently observed on all of those values. These results 
suggested that OK would scavenge lipid peroxides in vivo.” 
Address: Gifu Women’s Univ., 80 Taromaru, Gifu 501-25, 
Japan.

2024. Rajkó, R.; Szabó, G.; Vidal-Valverde, C.; Kovács, E. 
1997. Designed experiments for reducing antinutritive agents 
in soybean by microwave energy. J. of Agricultural and 
Food Chemistry 45(9):3565-69. Sept. [42 ref]
• Summary: The most important thermolabile antinutritive 
constituents in soybeans are trypsin and chymotrypsin 
inhibitors, lectins, and urease.
 “To increase biological benefi t and ease of digestion 
and decrease antinutrient compounds in legumes, traditional 
procedures, heating or blanching, are generally used. 
The use of microwave energy is more effi cient than the 
traditional heating treatment. The characteristic feature of 
microwave heating is that it ensures homogeneous operation 
in the whole volume of substance, great penetrating depth, 
and selective absorption...” This method is more effective 
than other methods, fewer measurements are required, and 
these laboratory-scale results can easily be scaled up to a 
factory scale. Address: 1-2. Dep. of Unit Operations and 
Food Processing, Inst. of Food Industry College, Univ. of 
Horticulture and Food Industry, P.O. Box 433, 11-6701 
Szeged, Hungary.

2025. Nissenbaum, Robert. 1997. The U.S. market for rice 
milk and soymilk (Interview). SoyaScan Notes. Oct. 1. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Robert’s information is that the amount of rice 
beverage sold in America is about the same as the amount 
of soy beverage. Some statistics indicate that the soymilk 
market may be slightly bigger–say 5-7% bigger. Rice milk 
has experience much more rapid growth than soymilk over 
the last few years. Both have a great place in the American 
diet. Soymilk probably has have a few more applications in 
cooking.
 All Trader Joe’s stores have stopped carrying the Rice 
Dream puddings–at least for now. In some stores, the product 
fell short of their weekly minimum sales quotas. They are 
quite strict about dropping a product when it fails to meet 
their quotas in most stores. Trader Joe’s wants Imagine 
Foods to “re-present” the product next year, together with 
some other new products from Imagine Foods that they will 
be carrying. Address: President, Imagine Foods Inc., 350 
Cambridge Ave., Suite 350 Palo Alto, California 94306. 
Phone: 415-327-1444.

2026. Soya Bluebook Plus. 1997. Oilseed glossary: 
Defi nitions and terms commonly associated with oilseed 
products or processing. 1998. p. 354-60.

• Summary: Acidulated soapstock, activated, amino acids, 
antioxidant, biodiesel, biotechnology, bleaching, bleaching 
earth, bolls, Bowman-Birk trypsin inhibitor, bran, break 
material, cake, canola, canola meal, catalyst, coconut, 
coconut–desiccated, coconut milk, coconut meal, cold 
pressed soy oil, cold test, confection sunfl ower, cooking oil, 
copra, copra meal, corn bran, corn feed meal, corn fl our, 
corn germ meal (wet milled), corn gluten feed, corn gluten 
meal, corn grits, cotton linters, cotton plant by-product, 
cottonseed–glandless, cottonseed cake (or cottonseed 
fl akes)–mechanical extracted, cottonseed meal–solvent 
extracted, cottonseed screenings, cotyledon, cracked corn, 
cracking, crude cottonseed oil, crude soy oil, defatted soy 
fl our, degermed, dehulled–dehulling, degummed soy oil, 
degumming, deodorized, desolventizer-toaster, diglyceride, 
drying oil, edamame, edible crude soy oil, edible refi ned 
soy oil, emulsifi er, endosperm, esterifi cation, expanded–
expanding, expeller, extracted–mechanical, extracted–
solvent, extruded, extruder, extrusion, fat, fatty acid, feed 
(feedingstuff), feed grade, fermented–fermenting, fl aking, 
fl our, free fatty acid (F.F.A.), full-fat soy fl our (enzyme 
active or heated/toasted), fully refi ned soy oil, genetic 
engineering, germ, ghee, gossypol, grain, green vegetable 
soybeans, grits, groundnut, gumming, high-fat fl our, hilum, 
hulls, hydrogenated vegetable oil, hydrogenization [sic, 
hydrogenation], hydrolyzed corn protein, hydrolyzed soy 
protein, isolated soy protein, kibbled soybean meal, Kunitz 
trypsin inhibitor, lecithin, lecithinated soy fl our, linseed meal, 
linters, lipoxygenase, low gossypol cottonseed meal, low-fat 
soy fl our, malto dextrins [maltodextrins], margarine, maturity 
groups, meat analogs [meat alternatives], meat extenders, 
melting point, methyl esters, miso, monoglyceride, natto, 
nutraceuticals, oil, okara, once refi ned soy oil, oxidation, 
palm kernel oil, palm olein, palm stearin, peanut hulls, 
peanut meal, peanut skins, pellets, polymerization, 
processing or extraction of oilseeds (also called “crushers” or 
oil mill operations–solvent extraction, continuous pressing, 
batch pressing), protein, pulses, raffi nose, rancidity, rapeseed 
meal–mechanical extracted, refi ning, refractive index (R.I.), 
rolled or rolling, salad oil, shortening, soapstock, solvent 
extracted, solvent extracted soybean fl akes, soy fl our, soy 
grits, soy protein concentrate, soy protein isolate, soy 
sauce (incl. that hydrolyzed with hydrochloric acid), soy 
sprouts, soya, soya lecithin, soybean(s), soybean ground, 
soybean cake, soybean curd, soybean fatty acids, soybean 
feed–solvent extracted, soybean fl akes and 44% protein 
soybean meal, soybean fl akes and high protein or solvent 
extracted soybean meal, soybean hay sun-cured ground, 
soybean hulls (or seed coats), soybean meal, soybean 
meal–dehulled–solvent extracted, soybean meal–dehulled–
mechanical extracted, soybean mill feed, soybean mill run, 
soybean processor, soybean protein product–chemically 
modifi ed, soybean seeds–extruded ground, soybean seeds–
heat processed, soybean solubles–condensed, soybean 
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solubles–dried, soyfoods, soymilk, soynuts, spinning (to 
texturize soy protein isolate for food or industrial use), 
stachyose, steepwater, sterols, sunfl ower hulls, sunfl ower 
meal–dehulled–mechanical extraction, sunfl ower meal–
dehulled–solvent extracted, sunfl ower meal–mechanical 
extracted, sunfl ower meal–solvent extracted, sunfl ower seed–
oil varieties, technical grade refi ned soy oil, tempeh, textured 
soy concentrate, textured soy fl our, textured soy protein, 
toasting, tofu, transgenic, triglyceride, trypsin inhibitors, 
unsaponifi able matter, unsaturation, vanaspati–vegetable 
ghee, wet-milled, whole-pressed cottonseed–mechanical 
extracted, winterized oil, yuba. Address: 318 Main St., P.O. 
Box 84, Bar Harbor, Maine 04609. Phone: 207-288-4969.

2027. Agranoff, J.; Markham, P. 1997. Fatty acid 
components of tempe (and tapeh). In: Sudarmadji, Suparmo 
and Raharjo, eds. 1997. Reinventing the Hidden Miracle of 
Tempe: Proceedings, International Tempe Symposium, July 
13-15, 1997, Bali, Indonesia. Jakarta, Indonesia: Indonesian 
Tempe Foundation. xi + 280 p. See p. 205-10. [6 ref]
• Summary: During the fermentation of soybeans into tempe, 
the proliferating mycelium has high lipolytic and proteolytic 
activity. Fatty acids are liberated [transformed into free fatty 
acids] during fermentation; over 30% of the neural lipid is 
hydrolyzed, with a preferential utilisation of alpha-linolenic 
acid.
 “Changes in fatty acids were investigated during the 
fermentation of both whole soybean and oil extracted (cold-
pressed) soya meal into tempe, using pure Rhizopus sp. 
inoculum (ragi), commercial Indonesian ragi, a mixture of 
ragi with Mucor javanicus and pure Mucor javanicus, and 
the fermentation of cassava to tapeh.” All fermentations 
reduced linolenic acid and alpha-linolenic acid, and 
increased the levels of acid; this suggests conversion by a 
monosaturase enzyme. The levels of palmitic and stearic acid 
were largely unchanged.
 “Pressed soya meal fermented solely with Mucor 
javanicus indicated a signifi cant rise in gamma-linolenic 
acid (GLA).” Address: Dep. of Microbiology, Kings College, 
London Univ., United Kingdom (Present address: 27, Oman 
Avenue, London NW2 6AX, UK e-mail 100712.2274@
compuserve.com).

2028. Astuti, Mary. 1997. Superoxide dismutase in tempe, 
an antioxidant enzyme, and its implication on health and 
disease. In: Sudarmadji, Suparmo and Raharjo, eds. 1997. 
Reinventing the Hidden Miracle of Tempe: Proceedings, 
International Tempe Symposium, July 13-15, 1997, Bali, 
Indonesia. Jakarta, Indonesia: Indonesian Tempe Foundation. 
xi + 280 p. See p. 145-156. [22 ref]
• Summary: Contents: Abstract. Introduction. Free radicals 
and lipid peroxidation in the body. Tempe as a source of 
superoxide dismutase. The role of tempeh on the modulation 
of superoxide dismutase in the body. Conclusion. Address: 

Faculty of Agricultural Technology, Gadjah Mada Univ., 
Yogyakarta, Indonesia.

2029. Gandjar, Indrawati; Santoso, Iman. 1997. The role of 
Rhizopus spp. in biotechnology. In: Sudarmadji, Suparmo 
and Raharjo, eds. 1997. Reinventing the Hidden Miracle of 
Tempe: Proceedings, International Tempe Symposium, July 
13-15, 1997, Bali, Indonesia. Jakarta, Indonesia: Indonesian 
Tempe Foundation. xi + 280 p. See p. 55-63. [37 ref]
• Summary: Contents: Abstract. Introduction. Soybean 
tempe. Moulds. Tempe and bioconservation of the genus 
Rhizopus. The nutrition of tempe. Biotransformation by 
Rhizopus spp. Enzymes produced by Rhizopus strains. 
Rhizopus spp., agroindustrial wastes, and non-soybean 
tempe. Rhizopus and related genera in biotechnology.
 Early studies on tempe conducted before World War II 
and reports by Gandjar in 1960 showed that Rhizopus oryzae 
and Rhizopus arrhizus were the two dominant mold species 
isolated from the two types of tempe most highly preferred 
in Java for their delicious taste: Tempeh Malang and Tempe 
Purwokerto. “However, since Dr. Ko Swan Djien (1961) 
from the Bandung Institute of Technology went to Peoria 
[Illinois, USA] to study tempe fermentation at the laboratory 
of Dr. Hesseltine, and brought with him tempe samples 
from West Java, Rhizopus oligosporus (now: Rhizopus 
microsporus var oligosporus) was claimed to be the best 
tempe mould. This mould was then used by many Indonesian 
microbiologists for their studies on tempe... At present an 
inoculum for tempe, composed of Rhizopus oryzae and 
Rhizopus oligosporus has been developed by the National 
Chemistry Institute–Indonesian National Institute of Science 
(LKN-LIPI) and distributed to tempe makers top prevent 
failure of their products. This is, of course, a very great 
success for Indonesia...” Address: Dep. of Biology, Faculty 
of Science and Mathematics, Univ. of Indonesia, Depok 
16424, Indonesia.

2030. Jha, H.C.; Kiriakidis, Serafi m; Hoppe, M.; Egge, H. 
1997. Antioxidative constituents of tempe. In: Sudarmadji, 
Suparmo and Raharjo, eds. 1997. Reinventing the Hidden 
Miracle of Tempe: Proceedings, International Tempe 
Symposium, July 13-15, 1997, Bali, Indonesia. Jakarta, 
Indonesia: Indonesian Tempe Foundation. xi + 280 p. See p. 
73-84. [15 ref]
• Summary: Abstract: “The present paper deals with 
the overall antioxidative activity of tempe constituents 
and its implication for the human health. An exhaustive 
investigation of the antioxidative activity of tempe 
isofl avonoids and their derivatives revealed that they 
are potent inhibitors of the oxidation of oils and fats, the 
reduced derivatives of the isofl avonoids being the most 
active antioxidants. It could be also established that the 
other constituents of tempe exert synergistic effects on the 
antioxidative effects of the tocopherols present in tempe.
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 “We have been able to show that the lipid peroxidation 
of microsmes and mitochondria could be inhibited by the 
tempe constituents and their derivatives. The LDL-oxidation, 
which aggravates arteriosclerotic risks could be inhibited by 
tempe constituents.
 “Tempe constituents, especially the isofl avonoids 
function as lipoxygenase and cyclooxygenase inhibitors. The 
antioxidative role of the tempe constituents has far reaching 
effect in controlling the proliferation of tumor cells.”
 Introduction: “Tempe is well known for its antioxidative 
constituents. The research in this fi eld was initiated by 
Gyorgy and Murata (1964), after they had isolated a new 
isofl avone, viz., 6,7,4’-trihydroxyisofl avone from tempe. In 
the mean time some other antioxidants have been isolated 
in our laboratory (M. Kolvenbach 1994, M. Hoppe 1993, 
Hoppe, Jha & Egge 1997) and elsewhere (Esaki et al. 1996) 
and now it can be defi nitely said that the antioxidative 
activity of tempe is the result of the synergistic effect 
of the individual substances on each other. The hitherto 
known antioxidants of tempe taking part in the synergistic 
reaction are: vitamin E, vitamin E-dimer, mixture of a 
nino acids (Seher & Loschner 1986), isofl avonoids, and 
3-hydroxyanthranilic acid.”
 Contains 6 tables and 7 fi gures. Address: Inst. of 
Physiological Chemistry, Univ. of Bonn, Nussallee 11, 53115 
Bonn, FRG [Germany].

2031. Product Name:  [Rice Milk].
Foreign Name:  Risolight–Alimento Derivato dal Riso.
Manufacturer’s Name:  Biolab.
Manufacturer’s Address:  Via dei Grabizio 11, 34170 
Gorizia, Italy.  Phone: +39 481 533522.
Date of Introduction:  1997.
Ingredients:  Water, rice, sunfl owerseed oil (cold pressed), 
whole sea salt, natural vanilla fl avor.
Wt/Vol., Packaging, Price:  700 ml e bottle.
How Stored:  Refrigerated.
New Product–Documentation:  Talk with Maura Ghiraldini 
of Biolab. 1998. Nov. 9. Biolab, which started in June 1992, 
is now the third largest tofu maker in Italy. The founder and 
owner is Massimo Santinelli, now age 34; they also make 
soymilk and various types of tofu.
 Label and letter sent by Maura Ghiraldini and Massimo 
Santinelli. 1998. Dec. 5. This new (Dec. 1998) label (3½ by 
6 inches) has many pink spirals on a light pink background. 
The border is many little boxes, each with a symbol inside. 
At the upper left and right corners are cartoons of bears. At 
the bottom center is a cartoon bear holding a spoon and bowl 
of rice milk and saying: “The rice beverage (La Bevanda di 
Riso). Free of added sugar (saccharose)! (Senza Zucchero 
(saccarosio) Aggiunto!)” “Organically grown (prodotti dalla 
agricoltura biologica).” Refrigerate at 4ºC. A small symbol 
shows a person recycling the container.
 Letter from Massimo and Maura. 1999. Jan. 5. They 

produce the rice milk themselves, using enzymes rather than 
koji.

2032. Dechema e.v. 1997. Kurzfassungen: 15. Dechema-
Jahrestagung der Biotechnologen [Abstracts: 15th Dechema 
anniversary of biotechnology]. Germany. Held 4-6 March 
1997 at the Westfälische Wilhelms-Universität Münster. 
[Ger]
• Summary: The following abstracts are related to tempeh 
(p. 555-67): The tempeh project in branches of the 
“Biotechnology Indonesia-Germany” cooperation, by Prof. 
Dr. H.J. Rehm (Ger). Strategic role of tempeh in Indonesia, 
by Suyanto Pawiroharsono (Eng). Aspects of the production 
of vitamins during tempeh fermentation, by B. Bisping, et al. 
(Ger; 6 ref). Occurrence and metabolism of soy isofl avones 
in tempeh fermentation, by F. Hein and W. Barz (Ger). 
Physiological-chemical effect of tempeh constituents and 
their derivatives, by H.C. Jha, et al. (Ger). Microbial ecology 
and process control in tempe manufacturing, by M.J.R. Nout 
(Eng; 6 ref). Accumulation of amino acids during the tempeh 
fermentation, by U. Baumann, et al. (Ger; 1 ref). Proteases, 
glycohydrolysates and phytases from making tempeh using 
various Rhizopus molds, by W. Barz, et al. (Ger). Address: 
Germany.

2033. Lee, Jeong-Soo; Cheigh, H.S. 1997. [Antioxidative 
characteristics of isolated crude phenolics from soybean 
fermented foods (doenjang)]. J. of the Korean Society of 
Food Science and Nutrition 26(3):376-82. [27 ref. Kor; eng]
• Summary: “Antioxidative characteristics of doenjang 
(fermented soybean paste) phenolics on the lipid oxidation 
systems were studied by the determination of the oxidative 
related activity including lipoxygenase (LOX) inhibition, 
metal chelating and free radical scavenging of doenjang 
phenolics. Manlikong variety containing the highest amounts 
of phenolic compounds among the soybean variety, was 
used for doenjang processing. Doenjang was prepared by the 
series of processes including soaking for overnight, cooking 
for 1 hr at 12 lb, fi rst fermentation (3 days at 30±2ºC) for 
the preparation of meju (soybean koji) after inoculation 
of Aspergillus oryzae, and further fermentation (60 days 
at 30±2ºC) for the ripening after addition of salt 13% to 
meju. In order to investigate the antioxidative activity 
of phenolics in doenjang, the doenjang phenolics was 
extracted with methanol from freeze dried defatted doenjang. 
Antioxidative effects of methanol extract on linoleic acid 
oxidation systems were observed by the signifi cantly 
decreased levels of peroxide and conjugated diene formation. 
In addition, methanol extract resulted in the inhibition of 
LOX activity. And also, metal (FeCl3) chelation and free 
radical scavenging activities were increased with increasing 
concentration of methanol extract.” Address: Dep. of Food 
Science and Nutrition, Pusan National Univ., Pusan 609-735, 
Korea.
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2034. Kitamura, Keisuke. 1997. Genetic improvement 
of nutritional and food processing quality in soybean. In: 
Banpot Napompeth, ed. 1997. World Soybean Research 
Conference V: Proceedings. Soybean Feeds the World. 
Bangkok, Thailand: Kasetsart University Press. xxiv + 581 
p. See p. 441-46. Held at Chiang Mai, Thailand, 21-27 Feb. 
1994. [17 ref]
• Summary: Discusses manipulation of the 7S globulin 
(Beta-conglycinin) and 11S globulin (glycinin), the two 
major soy protein components, accounting for about 70% of 
the total seed protein. Newly developed Japanese varieties 
lacking lipoxygenase are: Suzuyutaka, Yumeyutaka (1992, 
lacks L-2 and L-3), and Kyushu 111 (lacks all 3 lipoxygenase 
isozymes). Address: National Agriculture Research Center, 
Tsukuba, Japan.

2035. Manurukchinakorn, Suprance; Fujio, Y. 1997. 
Development of method for measuring the degree of 
maceration of soybean fermented by Rhizopus strains. J. of 
the Faculty of Agriculture, Kyushu University 41(3-4):231-
37. [13 ref. Eng]
• Summary: “Relationship between the degree of maceration 
(given in n-value) of fermented soybean and macerating 
enzyme formation was observed on raw and sterilized 
soybeans fermented for 12, 24, 36 and 48 h at 30ºC with 7 
Rhizopus strains. Among 7 Rhizopus strains tested, Rhizopus 
oligosporus (TISTR3001, known as a dominant tempeh 
processing strain) gave the most powerful maceration degree 
(n-value in the equation, F=C(Ag) of n = 1.4; initial value of 
1.8) and n = 1.1 (initial value of 1.7) for raw and sterilized 
soybeans respectively, for 48 h of fermentation.”
 “Introduction: Several Rhizopus species are of 
considerable interest in the food and enzyme industry. 
They have been used in solid-state fermentation for several 
centuries, particularly in Asia for preparing many fermented 
foods such as tempeh from soybean (Cook, 1982; Hesseltine, 
1965; Nout and Rombouts, 1990; Steinkraus, 1986). During 
fermentation, the initially hard tissue of the soybean converts 
to soft tissue by the maceration effect of fungal growth. The 
mycelium of Rhizopus can invade the intercellular lamella 
material and can solubilize it by extracellular enzymes (Nout 
and Rombouts, 1990). In spite of importance of the degree of 
maceration (softness or hardness) as an important factor for 
the quality of fermented soybean such as digestivity, texture 
and fl avor, a few investigations (Jurus and Sundberg, 1976; 
Tsen et al., 1985) have reported regarding the degree of 
maceration of soybean during the fermentation in the past.” 
Address: Lab. of Food Technology, Faculty of Agriculture, 
Kyushu Univ., Fukuoka 812, Japan.

2036. Matsuo, Masako. 1997. In vivo antioxidant activity 
of okara koji, a fermented okara, by Aspergillus oryzae. 
Bioscience, Biotechnology, and Biochemistry 61(12):1968-

72. [14 ref]
• Summary: “The antioxidants in Okara Koji (OK), an 
okara (OC) fermented by Aspergillus oryzae, gamma-
tocopherol, delta-tocopherol, genistin, daizein, genistein, 
and 3-hydroxyanthranilic acid were identifi ed by HPLC. 
OK’s extract with 80% methanol strongly inhibited linoleate 
peroxidation, much more than other OK’s extracts with 
hexane or hot water. The methanol extract accelerated 
12-hydroxyeicosatetraenoic acid formation in membrane 
lipids at 10-3 concentration, but inhibited the formation 
at higher concentrations than 10-3 ex vivo. To confi rm the 
total effect of all components of OK on lipid peroxidation 
in vivo, rats fed food defi cient in vitamin E were put on 
diets containing OK or OC with oxidized oil. In rats fed 
the OK diet, no effect of oxidized oil feeding on the body 
weight gain, of the TBA value in plasma, or of glutathione 
peroxidase activities of plasma and liver was observed. But 
in rats fed the OC diet, the effect of oxidized oil feeding was 
apparently observed on all of those values. These results 
suggested that OK would scavenge lipid peroxides in vivo.” 
Address: Gifu Woman’s Univ., 80 Taromaru, Gifu 501-25, 
Japan.

2037. Tanteeratarm, K.; Nelson, A.I.; Wei, L.S. 1997. 
Processing of soymilk free from beany and other off-fl avors. 
In: Banpot Napompeth, ed. 1997. World Soybean Research 
Conference V: Proceedings. Soybean Feeds the World. 
Bangkok, Thailand: Kasetsart University Press. xxiv + 581 
p. See p. 412-14. Held at Chiang Mai, Thailand, 21-27 Feb. 
1994. [8 ref]
• Summary: “An innovative processing technology for 
preparation of soymilk free from beany and other off-
fl avors has been developed and evaluated at the University 
of Illinois. Soybeans were blanched in sodium bicarbonate 
water to inactive lipoxygenase enzyme and other compounds 
responsible for the development of off-fl avors. The blanched 
soybeans were then ground into slurry, fi ltered, pasteurized, 
homogenized, cooled, and packaged. The major chemical 
compositions of this soymilk were evaluated. Solids and 
protein recoveries were essentially high and could be 
controlled to contain 9.2% and 4.5% respectively. According 
to the sensory evaluation, this soymilk was very bland, and 
was considered as much superior to traditional soymilks.”
 Note: One serious disadvantage to this Illinois method is 
the creation of “throat drying effect.” Address: International 
Soybean Program (INTSOY) and Dep. of Food Science, 
Univ. of Illinois, Champaign-Urbana, IL 61801.

2038. Tanteeratarm, K.; Wijeratne, W.B.; Nelson, A.I.; Wei, 
L.S. 1997. Problems, remedies, and prospects of soymilk 
processing. In: Banpot Napompeth, ed. 1997. World Soybean 
Research Conference V: Proceedings. Soybean Feeds the 
World. Bangkok, Thailand: Kasetsart University Press. xxiv 
+ 581 p. See p. 461-67. Held at Chiang Mai, Thailand, 21-27 
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Feb. 1994. [36 ref]
• Summary: “Soybean quality is affected by seed quality and 
characteristics, soybean constituents, and processing. Good 
intact soybeans with high protein content have the most 
desirable seed characteristics. Controlling lipoxygenases and 
inactivating trypsin inhibitors are important for improving 
fl avor and protein digestibility. Flatulence factors, raffi nose 
and stachyose, and astringency must be reduced during 
processing. Soymilk quality varies from one processing 
method to another. Quality soymilk may be prepared from 
whole soybean, soy fl our, or soy protein isolate. The soymilk 
from soy fl our is generally yellow in color and contains 
essentially all of the oligosaccharides present in the fl our. 
Research directed towards reducing fl atulence factors and 
astringency is important for improving soymilk quality and 
eventually increasing consumption. Processing method 
and raw material used should be economically selected to 
produce the kind of soymilk for specifi c markets and type 
of consumers.” Address: International Soybean Program 
(INTSOY) and Dep. of Food Science, 169 Environmental 
and Agricultural Science Building, Univ. of Illinois at 
Champaign-Urbana, IL 61801.

2039. Chen, Hua-Ming; Muramoto, K.; Yamauchi, F.; 
Fujimoto, K.; Nokihara, K. 1998. Antioxidative properties 
of histidine-containing peptides designed from peptide 
fragments found in the digests of a soybean protein. J. of 
Agricultural and Food Chemistry 46(1):49-53. Jan. [16 ref]
• Summary: Many hydrolyzed proteins have been shown 
to have antioxidative activities against the peroxidation of 
lipids or fatty acids. This paper is about the properties of 2 
synthetic peptides containing histidine, which were designed 
on the basis of an antioxidative peptide derived from the 
proteolytic digests of a soybean protein. Address: 1-4. Dep. 
of Applied Biological Chemistry, Faculty of Agriculture, 
Tohoku Univ., Sendai 981, Japan; 5. Shimadzu Scientifi c 
Research Inc., Tokyo 101, Japan.

2040. Imagine Foods, Inc. 1998. Got dreams? (Ad). 
Supermarket News. Feb. 23. p. 45.
• Summary: The ad title is a take-off on the famous line from 
cow’s milk ads, “Got milk?” In the center of this full-page 
color trade ad is a large package of Rice Dream–Organic, 
Original Enriched. Lines point to the package from various 
brief messages that surround the package: “#1 SKU in the #1 
Natural Category. Shelf stable & resealable. #4 shelf-stable 
non-fruit drink in supermarkets. Contains the same amounts 
of calcium, vitamins A and D as milk. Maximize profi t 
per square foot of shelf space. Made with certifi ed organic 
ingredients. Lactose free.”
 “With supermarket sales fl at in ‘97 and natural food 
sales accelerating at over 20% annually for the past three 
years, shouldn’t you stock the best-selling product in the 
natural foods marketplace?

 “Call 1-800-333-6339 Ext. #55 and start dreaming up 
more sales and profi ts.” Address: Palo Alto, California.

2041. Heskamp, Marie-Luise; Barz, W. 1998. Expression 
of proteases by Rhizopus during tempeh fermentation of 
soybeans. Nahrung Food 42(1):23-28. Feb. [32 ref. Eng]
• Summary: “Expression of proteolytic activities by nine 
Rhizopus strains during soybean fermentation to produce 
Tempeh has been determined. All strains showed activity 
at acidic, neutral, and alkaline pH values. In protein 
solubilizates prepared from Tempeh pronounced differences 
in the time course and intensity of maximum protease 
activities were observed between the isolates when measured 
at pH 7, the approximate pH of Tempeh during ripening. 
Proteases expressed by fungi during growth on Tempeh 
were solubilized and the enzymes were enriched by acetone 
precipitation and chromatographies with Phenylsuperose, 
Mono S, and Mono P, respectively.” Address: Westfaelische 
Wilhelms-Universitaet Muenster, Institut fuer Biochemie und 
Biotechnologie der Pfl anzen, Hindenburgplatz 55, D-48143 
Muenster, Germany.

2042. National Soybean Research Laboratory Bulletin 
(NSRL, Urbana, Illinois). 1998. Education and new products 
aim to change attitudes about soy foods. after the focus 
groups learned more about the health effects of soy, their 
perceptions of soy foods became much more positive. 5(1):1-
2. Feb.
• Summary: “Negative impressions of tofu and other 
soy foods are widespread in the United States. Yet bad 
perceptions can be turned around with nutrition education, 
according to a recent study by Jim Painter, manager of the 
Quality Foods Laboratory at the University of Illinois.
 “Painter formed three focus groups of varying ages to 
fi nd out if education can actually change taste perceptions. 
One group of people over age 55 had a defi nite negative 
perception of soy foods.
 “’Their impression was that soy foods taste bad, that soy 
products are mainly cattle food, and that even the words for 
common soy foods, like tofu and tempeh, were unpleasant,’ 
Painter says. ‘This group had a vague idea that soy products 
are good for you, but they didn’t know why.’
 “The second focus group included 20 teachers, ages 28 
to 55. This group knew very little about the health effects of 
soy. Instead, they were mostly concerned about taste.
 A group of young children had much more favorable 
opinions about soy products because they had not heard the 
negative messages about soybeans.
 “Each group was then exposed to information that 
has linked soy with a lower risk of cancer, heart disease, 
osteoporosis, and other diseases. After the focus groups 
learned more about the health effects of soy, their perceptions 
of soy foods became much more positive, according to 
Painter.
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 “’The older adults were much more willing to try soy 
products once they heard about the health advantages of 
eating soy,’ he says. ‘Their perception changed completely.’
 “Follow-up taste tests showed that the focus groups now 
found the soy products acceptable.
 “’Once they try baked goods made with soy, they 
usually like them,’ Painter says. ‘But, before you can get 
them to try the products, you have to get past the negative 
perceptions.’
 “Painter emphasizes that education should be the focus 
of future efforts to convince consumers to try soy products. 
He plans to develop a web site that will provide health 
information related to soy.
 “In other research underway in the Department of Food 
Science and Human Nutrition, professor Barbara Klein and 
graduate assistant Azza Hassanein are working to change 
consumer attitudes by developing a good-tasting yogurt 
made from soy milk. Unlike the few brands of soybean 
yogurt now available in health food stores, this yogurt 
does not have the typical beany fl avor associated with soy 
products. Most importantly, this product is free of both 
cholesterol and lactose.
 “’We inactivate the enzymes that provide fl avor by 
blanching the soybeans twice when making our soy milk,’ 
Hassanein says. ‘The milk is bland, without an objectionable 
fl avor or aftertaste.’
 “It takes about 12 hours to turn soybeans into soy milk 
and then into yogurt. The researchers already have developed 
strawberry, vanilla, and plain yogurt fl avors. They are 
working with food ingredient companies to experiment with 
other fl avorings. They may eventually fortify the yogurt with 
calcium as well. According to Klein, the soybean yogurt is 
a good choice for people who are lactose intolerant. Most 
important, however, is growing recognition of the overall 
health benefi ts that consumers get from eating soy. As a 
result, Klein is convinced that now is the right time for 
soybean yogurt to hit the market.
 “’Fifteen years ago, a few food companies tried to 
introduce soybean yogurt, but they felt there was no market 
for it,’ she says. ‘But, at the same time, 15 years ago, 
mainstream Americans wouldn’t touch any kind of yogurt. 
Today, yogurt is very popular. Consumers should now accept 
soybean yogurt if it tastes good.’
 “The soybean yogurt made at the U of I already has 
passed a consumer taste test and has won approval from a 
team of sensory professionals. The strawberry-sweetened 
yogurt was the top choice of both groups.
 “Because major food companies have expressed an 
interest in the product, Klein expects that a commercial 
version will be developed soon. Meanwhile, the two 
researchers are manipulating the formula for optimum 
quality and dreaming up other new products made with 
soybeans.
 A photo shows: “Barbara Klein (left), professor of foods 

and nutrition, and graduate student Azza Hassanein load 
samples of soy yogurt for analysis by high-pressure liquid 
chromatography. This research is part of a major effort in 
the U of I’s Department of Foods and Human Nutrition 
to develop new products that can help change consumer 
perceptions of soy foods.”

2043. Yasuda, Masaaki; Sakaguchi, Maki. 1998. Degradation 
of soybean protein by an acid protease from Monascus anka: 
Note. Food Science and Technology International (Tokyo) 
4(1):6-8. Feb. [12 ref. Eng]
• Summary: The role of the enzyme in the process of 
ripening tofuyo was investigated. “It was found that the 
digestion of soybean protein progressed as follows: initially, 
'-, -, and beta-subunits in beta-conglycin, and then, the 
acidic subunit in glycinin were degraded. However, the 
basic subunit of glycinin still remained, and some polypeptic 
bands (around 10 kDa [kilodaltons, a unit of molecular 
weight]) were formed during the enzyme reaction." The 
concentration of ethyl alcohol in the reaction mixtures 
affected the degradation rate of soybean protein by this 
enzyme. Address: Dep. of Bioscience and Biotechnology, 
Univ. of the Ryukyus, 1, Senbaru, Nishihara-cho, Okinawa 
903-0213, Japan.

2044. Ikasari, Lilik; Mitchell, David A. 1998. Mimicking 
gas and temperature changes during enzyme production 
by Rhizopus oligosporus in solid-state fermentation. 
Biotechnology Letters (Kew, England) 20(4):349-53. April. 
[13 ref]
• Summary: “Step changes in the gas environment 
and temperature during membrane culture of Rhizopus 
oligosporus were made to mimic those changes which arise 
during solid-state fermentation due to mass and heat transfer 
limitations. A decrease of O2 concentration from 21% to 
0.5% did not alter protease production by R. oligosporus 
but retarded amyloglucosidase production. An upshift from 
37ºC to 50ºC decreased the activities of both enzymes, with 
the effect on protease being due to enzyme deactivation 
rather than a decrease in production.” Address: Dep. of 
Chemical Engineering, The Univ. of Queensland, Brisbane, 
Queensland 4072, Australia.

2045. Pearce, Steve. 1998. The early history of Nordisk, 
Novo, and Novo Nordisk (Interview). SoyaScan Notes. June 
8. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Nordisk Insulinlaboratorium was started in 1923 
in Copenhagen, Denmark as a manufacturer of insulin. Novo 
Terapeutisk was started in 1925 in Copenhagen, Denmark by 
the Pedersen brothers as another manufacturer of insulin. The 
Pedersen brothers had been working for Nordisk, but in April 
1924 they got fi red and formed Novo. Both companies began 
producing a new, revolutionary medical preparation, insulin, 
that had just been discovered by two Canadian scientists, 
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Charles Best and Frederik Banting, who extracted it from 
the pancreas and used it to treat diabetes. Novo and Nordisk, 
which were independent competing companies in Denmark, 
merged in 1989 Today, Novo Nordisk is the world’s largest 
maker of insulin. But in the USA, Novo Nordisk has a 
smaller share of the insulin market than Eli Lilly & Co.
 Novo fi rst started offering commercial enzymes in 
1941; their fi rst enzyme was trypsin. This was a logical 
progression, since insulin comes from the pancreas, which 
is also the body’s storehouse of digestive enzymes. Address: 
Novo Nordisk, 77 Perry Chapel Church Rd., Franklinton, 
North Carolina 27525-0576. Phone: 919-494-3070.

2046. Tamang, J.P. 1998. Role of microorganisms in 
traditional fermented foods. Indian Food Industry (Mysore, 
India) 17(3):162-67. May/June. [32 ref]
• Summary: This article is mainly about the benefi ts of 
fermentation and fermented foods. Contents: Introduction 
(main microorganisms are fi lamentous fungi, yeasts 
and bacteria, especially LAB = lactic acid bacteria). 
Biopreservation. Bioenrichment. Microorganisms that 
produce enzymes. Microorganisms that destroy undesirable 
components. Enrichment of the diet. Mixed starter culture. 
Traditional fermented foods of medicinal value (koumiss, 
kvass). Conclusion.
 The following fermented soyfoods are mentioned: 
Kinema, hawaijar, miso, natto, shoyu, tauco, and tempe 
[tempeh]. Koji is also mentioned.
 “Fermented foods are defi ned as foods that have been 
subjected to the action of selected microorganisms by which 
a biochemically and organoleptically modifi ed substrate 
is produced, resulting in an acceptable product for human 
consumption.” Address: Microbiology Research Lab., 
Dep. of Botany, Sikkim Government College, Gangtok, 
Sikkim–737 102, India.

2047. Muramatsu, Kanako; Yamawake, Norio; Kiuchi, Kan. 
1998. Bacillus subtilis (natto) KFP 419 ni yoru erasutaaze 
no seisan [Production of elastase by Bacillus subtilis (natto) 
KFP 419]. Nippon Shokuhin Kagaku Kogaku Kaishi (J. of 
the Japanese Society for Food Science and Technology) 
45(8):494-98. Aug. [24 ref. Jap; eng]
• Summary: “Production of elastase by Bacillus subtilis 
(natto) KFP 419 was investigated to obtain enough enzyme 
for studying on physiological functionality of itohiki-natto... 
The maximum elastase activity was obtained at pH 7.0 after 
24 hour fermentation” (from journal@rchive). Address: 
Kyoritsu Women’s Univ., 2-2-1 Hitotsubashi, Chiyoda-ku, 
Tokyo 101, Japan.

2048. Ndungi Khoto, Aubry. 1998. Contribution a l’avant-
projet d’une usine de production de lait de soja en poudre a 
Lubumbashi [Contribution to the rough draft for a factory 
for the production of soymilk at Lubumbashi, Congo]. Civil 

Engineer thesis, University of Lubumbashi, Polytechnic 
Faculty, Dep. of Industrial Chemistry. v + 154 + 16 p. Illust. 
30 cm. [73 ref. Fre]
• Summary: Preface and dedication. Introduction. Part 
I: Review of the literature. 1. General information about 
soya and proteins: 1.1. The soybean (Botanical, origin and 
history, soybean production and commerce worldwide, soya 
in the Democratic Republic Republic of the Congo {Congo, 
formerly Zaire}, structure and composition of soybean 
seeds, utilization of soybeans {with diagram}, food uses of 
soybeans {oil and meal, soy fl our (4 types), soy concentrates 
and isolates, textured soy proteins {TVP, thermoplastic 
extrusion, spun fi bers}, soymilk, tofu, other uses (shoyu, 
miso, tempeh, yuba)}, industrial uses of soybeans {linoleum, 
plastics, paints, varnishes, etc.}). 1.2. Proteins (in the 
human body, in foods), the structure of proteins (amino 
acids, ionization and acid-base properties of amino acids), 
protein bonds, denaturation. 1.3. Soya proteins (glycinin 
or globulin 11S, globulin 7S, hemagglutinins or lectins, 
protein inhibitors and other antinutritional factors, amino 
acid composition of soy protein). 1.4 Factors affecting the 
food value of soya: Acceptability problem (food value of raw 
soybeans), intolerance to soy proteins, off-fl avors in soya and 
their source, inactivation of lipoxygenase, other treatments 
affecting the food value of soya: Alkalis.
 2. Preparation and properties of soymilk. 2.1. Properties. 
2.2. Advantages and disadvantages of soymilk compared 
with cow’s milk. 2.3. Preparation. 2.4. Commercial / 
industrial production using the Alfa-Laval process.
 3. Reminder of certain operations required for the 
preparation of soymilk powder: 3.1. Homogenization. 
3.2. pasteurization and sterilization. 3.3. Concentration by 
evaporation. 3.4. Drying by atomization. 3.5. economies of 
energy in dewatering operations.
 4. Some ideas on the methods of sensory evaluation: 4.1. 
The different methods. 4.2. Results and interpretations.
 5. Important ideas in the study of the market, in 
determining the capacity of production, and in the economic 
evaluation of a project: 5.1. Study of the market. 5.2. 
Determining the capacity of production. 5.3. Economic 
evaluation of a project, incl. estimating fi xed capital by 
adding capital costs.
 Part II: Experimental, industrial calculations, economic 
calculations. Introduction. 6. Origin and characterization of 
the raw materials, trials for inactivation of lipoxygenase. 7. 
Determination of the optimal conditions for the preparation 
of soymilk. 8. Results of pilot plant trials. 9. Market 
study and determination of the capacity of production. 
10. Description and calculations for the installation. 11. 
Economic evaluation of the project. General conclusion.
 Tables show: (1) Number of people that can be 
supported for 1 year by the production from one acre 
devoted to certain crops and animals. Fewest: Beef 190. Pork 
319. Poultry 457. Most: Potatoes 5,329. Split peas 6,901. 
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Soybeans 9,075. Algae 43,200–154,000. Yeast 3,275,000. 
(1.1) Leading soya producing countries in 1985 (worldwide, 
with area, production, and yield; USA, Brazil, China, 
Argentina, India). (1.2) Leading soya producing continents 
in 1985 (North and Central America, South America, Asia, 
USSR, Europe, Africa, Oceania). (1.3) Leading soya trading 
countries in 1985. Importers: Japan, Netherlands, R.F.A. 
(Republique Federal Allemagne = Germany), Spain, Italy. 
Exporters: USA, Brazil, Argentina, China, Paraguay. (1.4) 
Production of soya in the Congo, by province 1970-1978 
(the leading producer by far in 1978 was Western Kasai). 
(1.5) Production of soya in Katanga [formerly Shaba, before 
that Elisabethville] (1990-1994; by far the leading producer 
is Tanganyka). 1.6 Total production of soya in the Congo 
(1,000 metric tons) from 1970-1995 (increased from 1.7 
in 1970-74 to 18 in 1995). (1.7) Average composition of 
different parts of the soybean seed. (1.8) Physico-chemical 
composition of soybean seed (ranges and average). (1.9). 
Mineral content of soybeans. (1.10). Vitamin content of 
mature soybean seeds and soybean meal. (1.11) Fatty 
acid composition of soybean oil. (1.11A) Enzymes in the 
soybean: Lipoxidase, urease, lipases, beta-amylase. (1.12) 
Properties and characteristics of the water-soluble fractions 
of soybean seeds. (1.12A) Variations in the solubility of 
proteins from defatted soy fl our at various pH levels. (1.12B) 
Amino acid composition of soybean protein. Address: 
Lubumbashi, Katanga Province, Congo.

2049. Soya & Oilseed Bluebook. 1998--. Serial/periodical. 
Bar Harbor, Maine: Soyatech, Inc. Peter Golbitz, publisher 
and editor. Frequency: Annual.
• Summary: Preceded by Soya Bluebook Plus. A directory 
and information book for the soybean processing and 
production industries. The fi rst issue (shipped Sept. 1998) 
is subtitled “The annual directory of the world oilseed 
industry.” On the cover, below a map of the world is printed 
the date “1999” in large letters, followed by “A Soyatech 
Publication.” Crops featured on the front cover and inside 
are “soya, corn, cottonseed, canola, rapeseed, sunfl owerseed, 
palm kernel, palm, coconut, and peanut.”
 Contents (the four main sections are marked with a 
fold-out tab): Translations of oilseed terminology (English, 
German, French, Spanish, and Portuguese). Organizations 
and government agencies: Complete listings by country. 
Oilseeds and oilseed products: White pages (Index, 
individual crops), catalog pages, yellow pages (complete 
company listing by country). Equipment supplies and 
services. Oilseed statistics. Oilseed reference: Oilseed 
glossary, standards and specifi cations, oilseed technical 
charts and tables. Indexes: Comprehensive index, internet 
address index, brand name index, advertiser index.
 Soy-related terms appearing in the translation section (p. 
9-15) are: (1) Oilseeds and products: dairy analogs, lecithin–
edible, lecithin industrial, meat analogs, miso, organic soy 

products, soy distillate, soy fi ber, soy fl akes–defatted–edible, 
soy fl akes–full fat, soy fl our–defatted, soy fl our–enzyme 
active, soy fl our–full fat, soy fl our–low fat, soy fl our–roasted, 
soy fl our–textured, soy grits, soy isofl avones, soy livestock 
feed, soy oil margarine, soy oil shortening, soy oil–crude, 
soy oil–edible, soy oil–hydrogenated, soy oil–industrial, 
soy oil–refi ned, soy oil-based fuel, soy protein concentrate, 
soy protein isolate, soy protein–hydrolyzed, soy protein–
industrial, soy sauce, soy sterols & tocopherols, soy-based 
foods–other, soybean fatty acids, soybean hulls, soybean 
meal, soybean meal–full fat, soybean seed breeder, soybean 
seed (for planting), soybean soapstock, soybeans–food grade, 
soybeans genetically modifi ed, soybeans–green vegetable, 
soybeans–identity preserved, soybeans–non-gmo, soybeans–
organic, soybeans, whole dry, soymilk beverages, soymilk 
powder, soynuts, tempeh, tempeh starter cultures, textured 
vegetable protein, tofu & tofu products, tofu powder. (2) 
Equipment & services: Coagulants for tofu, soymilk & tofu 
processing equipment, sprouting equipment. Address: 318 
Main St., P.O. Box 84, Bar Harbor, Maine 04609. Phone: 
207-288-4969.

2050. Varzakas, T. 1998. Rhizopus oligosporus mycelial 
penetration and enzyme diffusion in soya bean tempe. 
Process Biochemistry 33(7):741-47. Sept. [15 ref]
• Summary: “During tempe fermentation, different enzymes 
were produced, which included proteases, and their activities 
are shown. A schematic model that related endoglucanase 
and endoxylanase diffusion with the movement of hyphae 
is proposed.” Address: Biotechnology and Biochemical 
Engineering Group, Dep. of Food Science and Technology. 
Univ. of Reading, Whiteknights, PO Box 226, Reading RG6 
6AP, UK.

2051. Fisher, Kate. 1998. Commodity clips: Diagnosis–
excellent enzymes. Soybean Digest. Oct. p. 26.
• Summary: “Purdue University geneticist Rick Veining 
uncovered an added value of soybeans that even he wasn’t 
expecting–an enzyme that helps diagnose diseases.
 “A process for extracting soybean peroxidase from 
soybean hulls without reducing values of the soy oil or meal 
was recently developed by Purdue researchers. This enzyme, 
a replacement for horseradish peroxidase, is used in medical 
kits for diagnosis of viral, bacterial and parasitic diseases, 
including AIDS.
 “While standard kits lose effectiveness in four months, 
soybean peroxidase kits last at least a year unrefrigerated. 
The technology has been licensed to Enzymol International 
Inc., Columbus, OH, and American Qualex, San Clemente, 
CA, by the research sponsor, the Indiana Crop Improvement 
Association.”

2052. Nutrition Business Journal (San Diego, California). 
1998. Imagine Foods cooks up recipe for success: New 
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products, international expansion, and momentum in the 
mass market are keys to maintaining growth of 22-22% for 
$60 million Imagine Foods. 3(9):15-16. Annual industry 
overview 1998.
• Summary: Rob Nissenbaum is president of Imagine 
Foods (Palo Alto, California), a manufacturer of non-dairy 
vegetarian natural foods. The company has developed a 
fi ve- to 10-year growth plan, focusing on expansion of its 
manufacturing facilities and upgrading technologies. The 
company is now selling in nearly every European nation.
 The privately held company does not disclose fi nancial 
data, but Nissenbaum confi rmed that previously published 
reports estimating annual revenues at $60 million are in the 
right ballpark. The company now has about 30 employees. 
Growth lies in mainstream markets. Imagine Foods has 
no desire to merge with or be acquired by another larger 
company.

2053. Cowley, Geoffrey; Underwood, Anne; Springen, 
Karen; Davis, Alisha. 1998. Cancer & diet: Can you eat to 
beat malignancy? A controversial diet book is just one sign 
of the revolutionary new thinking about food and health. 
Newsweek. Nov. 30. p. 60-66. [3 ref]
• Summary: This cover story discusses the many 
phytochemicals in foods which may reduce risk of various 
cancers. On the cover is a huge fork piercing a piece of 
broccoli. The cover text reads: “Eating to beat the odds: 
What you need to know.” On the top half of page 60 is a 
large color photo of a “low-risk dinner,” ready to serve on a 
table. One of the three portions on the plate is a mixture of 
beans and tofu cubes. An arrow points to this portion; the 
caption reads: “The fi ber in beans fi ghts colon cancer. And 
the genistein in tofu appears to pack a disease-preventing 
wallop.” On the facing page (61) is a “high-risk dinner” with 
advice to omit the grilled steak, french fries, cheesecake, 
soda, butter on white bread, and salad dressing. The article 
overstates the health benefi ts of soy and gives no scientifi c 
references for its many glowing assertions.
 By 1986 laboratory researchers were already discovering 
many new chemicals in foods; in test tubes these obscure 
compounds were showing remarkable ability to disrupt the 
formation of tumors. Some expert oncologists believe that 
the future of cancer prevention is food. Yet the cancer death 
rate in America is roughly the same today as it was in 1970. 
Americans die of breast, colon, and prostate cancer at fi ve to 
30 times the rate of people in many parts of the world. Take 
breast cancer: The death rate in Thailand and Sri Lanka is 
2-5 per 100,000 women; in the USA it is 30-40 per 100,000.
 A comprehensive analysis published last year by 
leading cancer researchers concluded that “poor eating 
habits account for a third of all cancer–roughly the same 
proportion attributed to smoking.” A spate of brash new 
books, some by physicians, argue that anyone can eat to 
reduce cancer risk. They offer specifi c advice, “from eating 

the right fats to upping your intake of soy.” The best selling 
of these how-to books is The Breast Cancer Prevention Diet, 
by Dr. Bob Arnot, a nonpracticing physician who covers 
health and medicine for NBC. It now tops the New York 
Times best-seller list. But Fran Visco of the National Breast 
Cancer Coalition calls it “incredibly irresponsible.” All these 
new books offer medical advice that is not backed by solid 
scientifi c evidence.–And so does this Newsweek article! But 
interesting questions arise: “Should we live on cheeseburgers 
until the case for soy burgers is seamless?” Most experts 
answer “no.” If people who eat in accordance with what we 
know today, cancer rates would defi nitely drop.
 A sidebar titled “Eating to beat the Big Four” gives three 
statistics on each of America’s four leading malignancies: 
Estimated number of U.S. cases this year, percentage of 
Americans diagnosed during their lifetime, and potential 
reduction through diet and lifestyle. Prostate cancer: 184,500 
/ 17% / 10-20%. Breast cancer: 180,300 / 14% / 33-50%. 
Lung cancer: 171,500 / 7% / 90-95%. Colon/rectal cancer: 
95,600 / 6% / 66-75%. “Breast cancer risk may be lowered 
by eating soy foods.” “Weapons against colon cancer include 
calcium and fi ber.”
 Tumors arise through a three-step process: initiation, 
promotion, and progression. Preliminary evidence suggests 
that compounds found in particular foods can interfere with 
each of these steps. A two-page sidebar shows each step 
graphically. (1) Initiation occurs when something alters 
a cell’s genetic makeup, causing it to divide more than it 
should. The most common cause of such DNA damage is 
oxygen, from highly reactive oxygen molecules called free 
radicals. They steal electrons from other molecules, setting 
off a chain reaction that can damage DNA. Food tips: 
Antioxidants help neutralize free radicals. Garlic contains 
allyl sulfi des which help limit the production of cancer-
causing phase I enzymes, which are produced in the liver and 
break down procarcinogens. Cruciferous vegetables (such 
as broccoli) boost production of protective phase II enzymes 
that cart away chemical debris. (2) Promotion occurs when 
the damaged cell (a precancerous lesion) multiplies out of 
control to create a tumor. It soon sends out a network of 
blood vessels to deliver nutrients and oxygen necessary for 
further growth. Food tips: Tumor cells seem to grow less 
aggressively on low-fat diets than on high-fat. But Many 
experts now agree that, for cancer, the type of fat is as 
important as the amount. Some types of polyunsaturated fats 
are protective, others probably harmful. Omega-3 (alpha-
linolenic) fatty acids may thwart tumor growth, whereas 
omega-6 (linoleic) fatty acids may promote it. “Trans fats: 
Artifi cially processed polyunsaturates, they are the worst 
for heart disease, and one study linked them to increased 
breast-cancer risk. Found in packaged snacks” [and many 
margarines]. “Soy products contain... isofl avones, which 
act as weak estrogens, and leave less room for strong ones. 
One color photo shows cubes of tofu, with the caption “Soy 
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may protect reproductive tissues.” Another shows estrogen 
receptors on the surface of a cell. (3) Progression occurs 
when the tumor (a mass of rapidly dividing cells) builds 
itself a blood supply and starts to invade surrounding tissues. 
The body’s own estrogen promotes fast growth of breast 
cells in women. “Tumor cells release growth factors that 
promote the development of new blood vessels a process 
known as angiogenesis.”
 A sidebar shows four cancer survivors and their diets: 
Any Grove of Intel, a prostate cancer survivor, has a daily 
glass of orange juice with green-tea extract and soy protein. 
Mike Milken is also a prostate cancer survivor. “A soy 
fanatic, he eats tofu dogs, ‘not-meat’ loaf, and soy cheese,” 
plus smoothies spiked with vitamins. Christine Pirello, 
hostess of PBS’s ‘Christina Cooks,’ was diagnosed with 
leukemia in 1983. She went macrobiotic, loading up on 
brown rice, cabbage, tofu, and beans, with no dairy or animal 
products, except for fi sh.
 On page 66 is a long section of text on soy: “Soy foods 
are another good bet, especially if you’re worried about 
breast or prostate cancer. One of the strongest promoters of 
reproductive tumors is estrogen. Women exposed to high 
levels of the hormone–through early menstruation, late 
childbearing, late menopause, or obesity–suffer far more than 
their share of breast cancer. Soy contains weak estrogens, or 
isofl avones, which compete with the full-strength hormone 
for access to cells. Isofl avones bind with cell receptors that 
would normally attract the body’s own estrogen, but the 
growth signal they deliver is only one thousandth as strong. 
That means less cell division and, presumably, less risk that 
a small lesion will become cancerous. No one has tested 
that assumption in a controlled clinical trial, but population 
studies suggest that tofu, tempeh, and soy milk could have 
some of the same benefi ts as the prescription drug tamoxifen, 
without the side effects. Chinese women on high-soy diets 
had only half the breast cancer incidence of women on low-
soy diets.” Soy also contains “compounds known as Cox-2 
inhibitors, which can impede the growth of new blood 
vessels.” At least in a test tube, tumor cells doused with Cox-
2 inhibitors stop producing growth factors that trigger growth 
of blood vessels.
 This is another article about “magic bullets.” But 
the big, new message from Newsweek seems to be their 
realization that low-fat plant-based diets can reduce one’s 
risk of cancer–as well as heart disease, stroke, and obesity. 
The article ends: “The real gamble is to stick with fast food 
[or a standard American diet] and assume you’ll be all right.”
 Note: This is the earliest (and only) English-language 
document seen (April 2003) that uses the term “soy fanatic.”

2054. Henn, Lynn. 1998. Re: Specialty soybean varieties 
developed at Iowa State University that are available from 
CAD (Committee for Agricultural Development) for 1999 
spring planting. Letter to specialty soybean producers, Dec. 

14. 4 p. Typed, without signature.
• Summary: Page 1 is a cover letter announcing that these 
food-grade soybeans are now for sale. Seed prices have 
not yet been set, but will be by late January 1999. Pages 
2-3 contain descriptions of 17 varieties, including Vinton 
81, HP204 High Protein Specialty Protein Variety, IA2012 
Large Seeded Specialty Soybean Variety, IA2025 Triple-
Null Lipoxygenase Specialty Soybean Varieties, and 
IA2035 Small Seeded Specialty Soybean (Note: IA stands 
for “Iowa”). Page 4 is an order form, which can be faxed to 
either the business offi ce or the seed plant. Asterisks show 
that only 4 varieties are covered by the quality assurance 
program. Note: “All royalty reports and royalties due 
and payable to ISURF as of September 1, 1998 must be 
submitted and paid in full before any new seed requests will 
be shipped by CAD.” Address: 133 Curtiss Hall, Iowa State 
Univ., Ames, IA 50011-1050. Phone: (515) 292-3497.

2055. Astuti, Mary. 1998. Soy and heart disease–Effects 
independent of cholesterol reduction: The role of tempe on 
liquid profi le and lipid peroxidation (Abstract). American J. 
of Clinical Nutrition 68(6 Suppl.):1522S-23S. Dec.
• Summary: As well as being a good source of protein and 
vitamin B-12, tempe is also a source of iron, antioxidant 
isofl avonoids, and the enzyme superoxide dismutase (SOD). 
In vitro studies show that tempe is able to inhibit lipid 
peroxidation.
 The effect of tempe on lipid profi le and peroxide of 
21 male anemic rats was also studied in vivo, by feeding 
1/3 of them with tempe, unfermented soybeans, or casein 
diets for 11 days. Then the lipid profi le, SOD enzyme, and 
malondialdehyde (MDA) were analyzed. In the blood serum 
rats fed with tempe and unfermented soybeans, the total 
cholesterol and triglyceride concentrations were lower than 
in the rats fed a casein diet. Thus tempe and unfermented 
soybeans both had a hypolipidemic effect. The lowest 
concentration of MDA was found in the rats fed tempe, 
and low concentration of MDA was correlated with greater 
activity of SOD enzyme.
 The relation of tempe diets and iron to lipid profi le and 
peroxidation was investigated using 36 rats of the Wistar 
strain. Diets were formulated to have high, normal, and low 
levels of iron. In these diets, the protein sources were tempe, 
casein, and a mixture of tempe and casein. After 1 month, 
lipid profi le, iron, and MDA levels in the rats were analyzed. 
“The results showed that total cholesterol, triglyceride, 
and MDA levels decreased with the increasing amount of 
tempe in the diets. These studies indicate that tempe may 
contain substances that inhibit lipid peroxidation.” Address: 
Faculty of Agricultural Technology, Gadjah Mada Univ., 
Bulaksumur, Yogyakarta, Indonesia.

2056. Bau, H.M.; Villaume, C.; Nicolas, J.P.; Méjean, 
L. 1998. Growth and hormonal effects of soy–Effects of 
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soybean (Glycine max) germination on biologically active 
components and nutritional value of seeds and biological 
characteristics in rats (Abstract). American J. of Clinical 
Nutrition 68(6 Suppl.):1539S. Dec.
• Summary: Sprouting soybeans caused a signifi cant 
increase in the content of saponins, estrogenic compounds, 
and almost all phytosterols, especially Beta-sitosterol. 
Lecithin content increased slightly and gradually. Lipase and 
alpha-galactosidase activities increased, while lipoxygenase 
activity decreased after sprouting for less than 72 hours. 
The latter caused the fl avor and odor score of germinated 
soybean fl our to improve. Address: INSERM U 308, 
Unité de Recherches sur les Mécanismes de Régulation du 
Comportement Alimentaire-38 rue Lionnois, 54000 Nancy, 
France.

2057. Kim, Jong-Sang; Kwon, Tai-Wan. 1998. Soy 
and cancer–Soybean anticarcinogens and anticancer 
mechanisms: Soybean extract induces quinone reductase 
activity in hepa1c1c7 cells and murine lung but suppresses 
arylhydrocarbon hydroxylase activity in murine organs 
(Abstract). American J. of Clinical Nutrition 68(6 
Suppl.):1527S. Dec.
• Summary: Note: Merriam-Webster’s Collegiate Dictionary 
(1998) defi nes murine, a word fi rst used in 1607, as “of or 
relating to the murid genus (Mus) or its subfamily (Murinae) 
which includes the common household rats and mice... 
especially the house mouse.”
 “Soybean intake has been reported to be associated with 
lowered incidence of some tumors, including human breast 
and prostate carcinomas.”
 “These fi ndings support the notion that soy components 
including genistein have a potential to function favorably in 
preventing chemical carcinogenesis.” Address: Food Science 
Inst., Inje Univ., Obang-dong, Kimhae, Kyongnam 621-749, 
Republic of Korea.

2058. Yoo, C.K.; Seo, W.S.; Lee, C.S.; Kang, S.M. 
1998. Purifi cation and characterization of fi brinolytic 
enzyme excreted by Bacillus subtilis K-54 isolated from 
Chunggukjang [Chongkukjang]. Korean J. of Applied 
Microbiology and Biotechnology 26:507-15. *

2059. Lotong, Napha. 1998. Koji. In: Brian J.B. Wood, ed. 
1998. Microbiology of Fermented Foods. 2nd ed. Vol. 2. 
London: Blackie Academic & Professional / Thompson 
Science. An imprint of Chapman & Hall. xx + p. 441-852 + 
I1-I17. See p. 658-95. Illust. Index. 24 cm. [165 ref]
• Summary: Contents: Defi nition and scope. Soybean 
koji: Raw materials (soybean wheat), koji preparation 
(Japanese soy sauce koji, miso-dama, koji produced by 
natural inoculation, preparation procedures, microorganisms 
involved, koji enzymes), application of soybean koji (soy 
sauce fermentation, soybean paste fermentation, sufu 

fermentation, fi sh sauce fermentation). Rice koji and similar 
products: Mould enzymes used in the fermentation of 
alcoholic foods and beverages (saké rice koji, preparation 
of rice koji, roles of rice koji in saké brewing, saccharolytic 
enzymes obtained by using starter cakes as inocula, and 
their applications, saccharolytic enzymes used in distilling 
industries in Thailand), ang-kak, miso rice koji. Seed 
inocula: Tane koji, production of seed inocula for soybean 
koji in Southeast Asia, preparation of fl ask-like plastic 
culture bags, types of seed koji, factory stock cultures, 
production of seed culture in other South East Asian 
countries, dry starter cakes (raw materials and method of 
preparation), spore mass produced on rice adhering to inside 
surface of fl asks. Conclusion.
 “Defi nition and scope: The term koji derives from 
the Chinese character meaning mouldy grains, which is 
pronounced differently in the various languages deriving 
from Chinese, for instance `shui’ in Chinese, koji’ in 
Japanese and `ku’ in Korean (Mheen, 1972). Koji preparation 
is considered as an essential step in fermentation of a variety 
of fermented foods of the Orient. Basically, the process is the 
solid-substrate cultivation of moulds to produce hydrolytic 
enzymes on seeds, such as soybean, or on other cereals. Koji 
therefore serves as a source of a variety of enzymes which 
catalyse the degradation of solid raw materials to soluble 
products providing fermentable substrates for yeast and 
bacteria in the subsequent fermentation stage. The use of 
koji is considered analogous to that of malt in the Western 
World (Yong & Wood, 1974). Apart from key enzymes, 
various chemicals essential for the second fermentation stage 
or those imparting fl avour to the products are also produced 
during koji preparation.
 “Koji can be called after the cereals used, for instance 
kome (rice) koji and muji (barley) koji. They also are named 
according to the colours of spores or pigments produced 
by the cultivated moulds such as ki-koji (yellow) for koji 
cultured with Aspergillus oryzae, kuro-koji (black) for A. 
awamori culture and beni-koji (red) for koji produced by 
Monascus purpureus. There are also names indicating the 
end use such as miso koji, shoyu (soy sauce) koji or sake 
koji.
 According to the written records, the art of koji making 
originated in China, where soy sauce and chiang, the 
forerunner of Japanese miso, were produced before 1000 
BC (Yong & Wood, 1974; Abiose et al., 1982). The method 
was introduced to Japan during the 6th century by Buddhist 
priests (Hesseltine, 1965). Although it originated in China, 
researches and development directed toward improvement of 
the process have been extensively carried out in Japan. As a 
result, at present, the practice of koji preparation in the latter 
country is remarkably different from that fi rst introduced and 
the process has become known world-wide by the Japanese 
term `koji’.
 “As far as cultivation of moulds on cereals for sources 
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of enzymes is concerned, rice wine and sweetened rice are 
other groups of fermented products produced for centuries. 
Although it is believed to have originated in China as well, 
other countries have their own traditional processes, which 
have been handed down through generations. Among 
the fermentations of these products, the Japanese ‘sake’ 
brewing is very well documented, in both historical and 
technological aspects, as was intensively reviewed by 
Kodama & Yoshizawa (1977). Rice wine and sweetened rice 
fermentations in China and other Asian countries are similar 
in methods of rice koji preparation, by which a common type 
of dry inoculum, called differently in local names, is used as 
starter.
 “Within the meaning of the term koji, ang-kak (red rice) 
should also be included as a kind of koji (Nakano, 1972), 
which provides a source of pigments and fl avour substances 
for a number of fermented products (Hesseltine, 1965).
 “Apart from being a step of the two-stage fermentation, 
the term `koji process’ has also been used for some of the 
single-stage solid-substrate fermentation of fermented foods. 
Examples of these are tempeh, a traditional Indonesian food 
prepared by inoculating Rhizopus oligosporus (Rhizopus 
microsporus var. oligosporus) on soybean (tempeh kadele) 
or coconut meal (tempeh bonkrek); ontjom, prepared by 
fermentation of Neurospora sitophila on peanut press cake; 
sufu, the soybean cheese fermented by Mucor spp. (Cannel 
& Moo-Young, 1980; Aidoo et al., 1982).
 “The ease and other advantages of the koji process 
have generated numerous researches leading to prospective 
application and technological improvement. The process 
has now been developed to modern and advanced solid-
substrate fermentation technology and has been used to 
produce a variety of non-food products such as commercial 
enzymes, toxins and antibiotics (Hesseltine, 1972, 1977) 
and bioinsecticide (Degranges et al., 1991). The technology 
concerning solid-substrate fermentation has been reviewed 
by Aidoo et al. (1982), Cannel & Moo-Young (1980), Pandy 
(1992) and Dorta et al. (1994).
 “Although the term `koji’ process has been applied to 
almost all solid-substrate fermentations as earlier mentioned, 
this review aims to confi ne itself only to the koji process, 
from which it serves as a step to provide enzymes and other 
essential chemicals for the subsequent fermentation stages, 
as it originally meant.” Address: Dep. of Microbiology, 
Faculty of Science, Kasetsart Univ., 50 Paholyothin Rd., 
Jatujak, Bangkok 10900, Thailand.

2060. Wood, Brian J.B. 1998. Protein-rich foods based 
on fermented vegetables. In: Brian J.B. Wood, ed. 1998. 
Microbiology of Fermented Foods. 2nd ed. Vol. 2. London: 
Blackie Academic & Professional / Thompson Science. An 
imprint of Chapman & Hall. xx + p. 441-852 + I1-I17. See p. 
484-504. Chap. 15. Illust. Index. 24 cm. [104 ref]
• Summary: Contents: Introduction. The soybean (Glycine 

max). Tempeh production: An outline. Other ingredients. 
Application of tempeh in the Western diet. Microbiology 
of the process. Effects of fermentation on substrate 
composition. Anti-oxidants. Enzymology. Tempeh bongkrek 
and other problems. An overview of tempeh. Oncom / 
ontjom (fermented peanut press cake). Sufu [fermented tofu]. 
Red rice / ang-kak. Conclusion. Address: Reader, Dep. of 
Bioscience and Biotechnology, Univ. of Strathclyde, 204 
George St., Glasgow G1 1XW, UK.

2061. Bernard, Richard L. 1999. Specialty soybean cultivars 
from 1990 to present: Public institutions, U.S. and Canada. 
Urbana, Illinois. 2 p. Feb. Unpublished typescript.
• Summary: This list excludes introductions and privately 
developed cultivars. For each variety is given: Originating 
organization name and soybean breeder, cultivar name, year 
released, typical seed size, and parentage. The organizations 
and named varieties listed in this table are: (1) Agriculture 
Canada, Ottawa–Cober: AC Pinson, AC Colibri, Micron, AC 
Colombe (1995-96–small seeded). (2) Virginia Polytechnic 
and State Univ. (Blacksburg)–Buss: MFS-551 to 591 (1993-
97). (3) North Carolina State Univ & USDA–Carter: Pearl 
(1994g). (4) University of Minnesota–Orf: Black Kato, 
Toyopro, UM3 (1995-98). (5) North Dakota State Univ.–
Helms: Danatto, Norpro (1996-97). (6) Univ. of Nebraska–
Graef: Saturn, Mercury, NE2696LS, NE3496SS (1994-96). 
(7) Ohio State Univ.–S.K. St. Martin & R.J. Fioritto: Ohio 
FG1, Ohio FG2 (1994). (8) Univ. of Illinois–R. Bernard: 
KS-2 (1998). (9) Iowa State Univ. and Puerto Rico–Fehr: 45 
varieties, all with names such as HP201, IA 1002, or LS201 
(1990-98). Fehr is breeding all types of specialty soybeans 
(see symbols, below).
 Symbols: g = general public release; others are 
exclusive or by license or contract. p = high protein. lx2 = 
no lipoxygenase-2. lx0 = no lipoxygenase. Address: Prof. 
of Plant Genetics (Retired), Dep. of Agronomy, Univ. of 
Illinois, Urbana, IL 61801.

2062. Imagine Foods, Inc.; Barbara’s Bakery. 1999. Meet 
Barbara’s dreamy new soy friend (Ad). Vegetarian Times. 
March. p. 20.
• Summary: This one-third page vertical color ad is for Soy 
Dream (original enriched soymilk from Imagine Foods) and 
Barbara’s Puffi ns (cinnamon breakfast cereal). Packages of 
each are shown together at the bottom of the ad, with many 
red hearts above them. The text begins: “They only just met 
and they’re already spooning. Of course, some would say 
that’s only natural.” Address: 1. Palo Alto, California. Phone: 
415-327-1444.

2063. Liu, KeShun. 1999. Oriental soyfoods. In: C.Y.W. Ang, 
K. Liu, and Y-W. Huang, eds. 1999. Asian Foods: Science & 
Technology. Lancaster, Pennsylvania: Technomic Publishing 
Co., Inc. 546 p. See p. 139-99. Chap. 6. March. [60 ref]
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• Summary: Contents: Introduction: Soybeans as a crop, 
composition and nutritional quality of soybeans, soyfoods–
from the east to the west, soyfood classifi cation.
 Soymilk: Introduction, traditional soymilk, modern 
soymilk (techniques for reducing beany fl avors, commercial 
methods, formulation and fortifi cation, homogenization, 
thermal processing, and packaging), concentrated and 
powdered soymilk, fermented soymilk (with lactic acid 
bacteria), soymilk composition and standardization.
 Tofu: Introduction, methods of tofu preparation, factors 
involved in tofu making (soybean varieties, concentration 
of soymilk, heat process of soymilk, types of coagulants, 
concentration of coagulants, coagulation temperature, 
coagulation time, process automation, packaging), varieties 
of tofu (silken tofu, regular and fi rm tofu, Chinese semidry 
tofu {doufu gan}, Chinese tofu sheets and tofu noodles, 
lactone tofu), varieties of tofu products (deep-fried tofu, 
Japanese grilled tofu, frozen tofu {“Made almost exclusively 
in rural farmhouses and temples by putting tofu outdoors in 
the cold weather, frozen tofu was never sold as a commodity 
in the past”}, Japanese dried-frozen tofu, Chinese savory 
tofu {“In China there are many specially made tofu varieties 
known as savory tofu”}, fermented tofu {Sufu or Chinese 
cheese, varieties of sufu, preparation methods, preparation 
principle}).
 Soymilk fi lm (yuba). Soybean sprouts. Green vegetable 
soybeans. Other non-fermented soyfoods: Okara, roasted soy 
powder. Concerning okara: In some parts of China, okara is 
salted and spiced and used as a pickle. Or it can be simply 
added to a dish with meat and vegetables. In other parts of 
China it is made into okara tempeh [called mei-dou-zha or 
meitauza].
 Fermented soy paste (Jiang and miso): Koji, koji 
starter, and inoculum (koji, koji starter, inoculum), Chinese 
jiang (traditional household method, pure culture method, 
enzymatic method), Japanese miso (preparing rice koji, 
treating soybeans, mixing and mashing, fermenting, 
pasteurizing and packaging), principles of making jiang or 
miso.
 Soy sauce (Jiangyou or shoyu): Chinese jiangyou 
(traditional household method, modern methods), Japanese 
shoyu (treatment of raw materials, koji making, brine 
fermentation, pressing, refi ning), principles of making soy 
sauce, chemical soy sauce (made by acid hydrolysis; heat 
with 18% hydrochloric acid for 8-12 hours, then neutralize 
with sodium carbonate and fi lter to remove insoluble 
materials), proximate composition of soy sauce, quality 
attributes and grades.
 Japanese natto: Methods of preparation, principles of 
preparation.
 Indonesian tempeh: Traditional method, pilot plant 
method, principles of tempeh preparation. Fermented black 
soybeans (Douchi or Hamanatto): Chinese douchi, Japanese 
Hamanatto.

 Tables: (1) Names (English, Chinese, Japanese, Korean, 
Indonesian, Malay, Filipino) general description, and 
utilization of nonfermented Oriental soyfoods.
 Soy sprouts: Chinese: Huang dou ya, Da dou ya. 
Japanese: Daizu no moyashi. Korean: Kong no mool.
 Yuba: Chinese: Dou fu pi, Fu zhu. Japanese: Yuba. 
Korean: Kong kook. Filipino: Fu chok.
 Yuba (Soy pulp): Chinese: Dou zha / doufu zha. 
Japanese: Okara. Korean: Bejee. General: “Insoluble residue 
after fi ltration of soy slurry into soymilk.”
 Roasted soybeans (Soynuts): Chinese: Chao da dou. 
Japanese: Iri-mame. Korean: no name. Indonesian: no name
 Roasted soy powder: Chinese: Chao dou fen, dou fen. 
Japanese: Kinako. Korean: Kong ka au. Indonesian: Bubuk 
kedelai. (2) Names (English, Chinese, Japanese, Korean, 
Indonesian, Malay, Filipino) general description, and 
utilization of fermented Oriental soyfoods. (3) Proximate 
composition (gm per 100 gm fresh weight) of some 
fermented soyfoods.
 Figures show: (1) Flowchart: Traditional Chinese 
method for making soymilk and tofu (from whole soybeans). 
(2) A commercial processing method (Alfa-Laval) for 
making soybase and a subsequent product–soymilk. (3) 
Photo of homemade fi rm tofu. (4) Photo of a dish of tofu and 
mushrooms. (5) Photo of cubes of sufu (Chinese cheese) on 
a white plate. (6) Flowchart for making sufu from fi rm tofu. 
(7) Photo of two packages of dried yuba sticks (Chinese). (8) 
Photo of a bowl of soy sprouts. (9) Photo of Chinese chiang, 
and Japanese red and white miso, each on one of three 
spoons in a shallow white bowl. (10) Flowchart of a common 
method for making Japanese rice miso [red miso]. (11) Photo 
of soy sauce in three different containers: dispenser, small 
bottle, and large Chinese can. (12) Flowchart of a common 
method for making Japanese koikuchi shoyu (soy sauce). 
(13) Photo of two chopsticks lifting some Japanese natto 
from a bowl full of natto; the thin strings connecting the 
natto above and below are clearly visible. (14) Flowchart 
of a common method for making Japanese natto from 
whole soybeans. (15) Photo of tempeh made in the USA in 
perforated plastic bags (Courtesy of Mr. Seth Tibbott, Turtle 
Island Foods, Inc., Hood River, Oregon). (16) Flowchart 
of traditional Indonesian method for making tempeh from 
whole soybeans. (17) Photo of Chinese douchi (fermented 
black soybeans) on a white plate.
 Note: For a biography of KeShun Liu PhD see p. 
544. Address: PhD, Soyfoods Lab., Hartz Seed, A Unit of 
Monsanto, Stuttgart, Arkansas.

2064. Yasuda, Masaaki; Aoyama, M.; Sakaguchi, M.; 
Nakachi, K.; Kobamoto, N. 1999. Purifi cation and 
characterization of a soybean milk coagulating enzyme 
from Bacillus pumilus TYO-67. Applied Microbiology and 
Biotechnology 51(4):474-79. April. [25 ref. Eng]
• Summary: Bacillus pumilus TYO-67 has been isolated 
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from tofuyo, a traditional fermented food made from soybean 
milk in Okinawa, Japan. This bacterium secretes a soybean-
milk-coagulating enzyme (SMCE), which is essential for 
making tofuyo, however reports on this microbial enzyme 
are very limited, and its properties have not been suffi ciently 
characterized.
 This bacterium was found to be the best producer of 
SMCE, induced by the addition of soy protein to the growth 
medium. The enzyme was found to be a monomer with 
a molecular mass of about 30 kDa [kilodaltons] and an 
isoelectric point at 9.75. The optimum pH for the enzyme 
was 6.0 to 6.1 and the optimum temperature was 65ºC. The 
enzyme was signifi cantly activated by the addition of various 
ions and its thermal stability was signifi cantly increased by 
the addition of a Ca (2+) ion.
 This enzyme can be applied for the production of 
various processed foods from soy milk, and may also be 
widely applicable to other food processing. Address: Dep. 
of Bioscience and Biotechnology, Univ. of the Ryukyus, 1 
Senbaru, Nishihara-cho, Okinawa 903-213 Japan.

2065. Conquergood, George. 1999. How Rajedra (“Raj”) 
Gupta got into the soymilk business (Interview). SoyaScan 
Notes. May 10. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Raj is a research scientist and a physicist. He 
wanted to come up with something to feed hungry and 
starving people in Third World Countries. His native country 
is India and hunger has long been a major problem in India; 
he wanted to do something for his people. He focused on 
developing a low-cost protein source that was palatable. 
“He knew that soy was superior food, but people in Indian 
didn’t like the taste.” He wanted to develop good-tasting 
alternatives to cow’s milk and paneer (fresh dairy cheese), 
which were quite expensive in India and came from the Holy 
Cow. Once he had a good soymilk, he wanted to use it as the 
base of puddings, yogurts, and other such foods which would 
be popular in India.
 Raj went about this research scientifi cally, trying to 
understand what was causing the problem. He found that 
the oxidation of lipoxygenase enzyme led to off-fl avors. To 
control that, he developed the concept and process of airless 
cold grinding. An associate of his, Grant Wood, who worked 
for the research council under him in the same department, is 
the person who actually designed the original SoyaCow.
 Theoretically Raj was working in his home kitchen. But 
he was a government employee, working for the National 
Research of Canada, a huge organization in Ottawa. As 
a professor of physics, he had access to good scientifi c 
laboratories–but physics labs rather than food labs. He 
and Grant Wood did most of this work on their own time. 
He actually got a Canada Council award for designing the 
grinder.
 Raj fi led for two patents on his cold grind airless 

process. These patents are owned by a U.S. company, 
Micronics, in partnership with his brother, who is a 
university professor in the United States.
 Note: According to Soyfoods Center records, in March 
1985 Raj and his wife, Rashmi, applied for a Canadian 
patent titled “Process for making soymilk with no beany 
fl avor” (No. 477,902). In 1986, Raj, his wife, and one 
other Gupta fi led an international patent application titled 
“Food processing in oxygen-free environment” [Soymilk]. 
In April 1987 they fi led for a U.S. equipment patent titled 
“Equipment for making no-beany fl avor soymilk.” They 
assigned the rights to ProSoya Corp. (Maryland Heights, 
Missouri).
 In 1992, when George fi rst met Raj in Ottawa, Raj was 
using his SoyaCow SC20 to make both soymilk and tofu. 
He even had a little tofu forming box that he shipped with 
each SoyaCow. The box would form one batch of soymilk 
from the SC20 into tofu. A fi lter press pressed the okara. 
You would coagulate the soymilk to make tofu. Today the 
SoyaCow SC20 is being made in both Russia and India.
 Frank Daller, who was originally in media in Canada, 
was an important early fi gure in ProSoya. Before he met Raj, 
he was working with a charitable organization in Canada 
(probably Plenty Canada, or perhaps Child Haven). Frank 
met Raj shortly before George did, when Raj was busy 
making his fi rst SC20s. Plenty had an SC20 at The Farm 
in Canada, and today Plenty has several SC20s in projects 
operating worldwide. The two main organizations that Raj 
started working with through a CIDA grant he obtained were 
Child Haven and Plenty. Frank Daller approached Raj and 
convinced Raj that he should become the president of the 
company–the man in charge of daily affairs at the offi ce. He 
invested a little bit of money; with Raj, if you invest a little 
bit of money, you can do anything.
 In early 1996, Frank Daller left ProSoya and set up 
his own charitable organization. One advantage of such a 
corporation is that it is not required to pay any taxes. He 
got a lot of cash by selling the shares he owned back to 
ProSoya and IPC. More importantly, he had rights to stock 
options–which he also sold. Somehow Frank and Loren 
Broten wound up in some diffi culty. Today Frank is the 
president of Daller & Co. Ltd. in Ottawa, Ontario, Canada. 
He sells soymilk and tofu processing equipment. Address: 
Vice-president Operations, International ProSoya Corp., 312-
19292 60th Ave., Surrey (Vancouver), BC, V3S 8E5 Canada. 
Phone: 604-541-8633.

2066. Conquergood, George. 1999. How IPC made soymilk 
using the ProSoya process (Interview). SoyaScan Notes. May 
28. Conducted by William Shurtleff of Soyfoods Center.
• Summary: The washed and soaked soybeans are ground 
with cold water in a sealed chamber using an “airless 
cold grind” process. This slurry is piped, still in a sealed 
airless environment, into a cooker, where it is cooked with 
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steam injection. The internal temperature being raised 
to 120ºC, it is held there for 3 minutes, then “fl ashed” 
into a vacuum chamber. Prior to this “fl ashing” step no 
air has come in contact with the slurry. The critical point 
for the lipoxygenase enzyme is when the bean is being 
broken or ruptured; after that is less critical. The soymilk 
is then separated from the okara, in a closed, fairly well 
sealed environment. Address: Vice-president Operations, 
International ProSoya Corp., 312-19292 60th Ave., Surrey 
(Vancouver), BC, V3S 8E5 Canada. Phone: 604-541-8633.

2067. Matsumoto, Isao; Akimoto, Takashi; Imai, Seiichi. 
1999. [Effect of soybean cooking condition on the quality 
of natto]. Nippon Shokuhin Kagaku Kogaku Kaishi (J. of 
the Japanese Society for Food Science and Technology) 
46(5):338-43. May. [19 ref. Jap; eng]
• Summary: Natto was prepared from soybeans cooked 
under a steam pressure of 1.5 kg per square cm. for various 
time periods ranging from 1 to 60 minutes, and sensory 
evaluation, hardness, enzyme activities, components and 
stringiness of viscous substances of natto samples were 
investigated. From the results of sensory evaluation of natto 
samples, it was concluded that the optimum cooking time 
under this condition was 30-40 minutes. Address: Niigata 
Food Research Institute, 2-25 Shinei-cho, Kamo-shi, Niigata 
959-13, Japan.

2068. McCarty, Meredith. 1999. Tony Plotkin of 
Grainaissance no longer makes koji. He buys it from a 
miso manufacturer (Interview). SoyaScan Notes. July 15. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: While updating her macrobiotic cookbook, 
Sweet & Natural, Meredith interviewed Tony Plotkin, 
founder and owner of Grainaissance, by phone. He told her 
that he no longer makes koji, but he still uses it (at about 
the 20% level) in his various Amazake products; he buys it 
from a miso maker–such as Miyako Oriental Foods in Los 
Angeles. In these products he also uses rice hydrolyzed with 
commercial enzymes. Address: Tiburon, California: P.O. Box 
2605, Mill Valley, CA 94942. Phone: 415-435-4102.

2069. Patterson, Anne. 1999. Soy oligosaccharides. Soy 
Connection (The) (Jefferson City, Missouri) 7(3):2. Summer. 
[29 ref]
• Summary: “Anyone counseling people about the use of 
soyfoods will encounter on occasion the argument that 
soybeans and soyfoods cause abdominal bloating and gas, 
better known in medical terms as fl atulence. The soluble 
carbohydrates which include the oligosaccharides, stachyose, 
and raffi nose, cause such rumblings in the lower g.i. tract.”
 Oligosaccharides, in their chemical structure, are 
bigger than sugars but smaller than starch. The two main 
oligosaccharides found in soybeans are stachyose and 
raffi nose. Mature soybeans contain stachyose in the range 

of 1.4 to 4.1%, and raffi nose in the range of 0.1 to 0.9%. 
Defatted soybean meal contains about 60 mg/gm.
 “Humans don’t have the enzyme alpha-galactosidase 
needed to hydrolyze the alpha-galactosidic linkage of the 
soybean oligosaccharides.
 “These undigested intact carbohydrates go into the lower 
intestine where they are metabolized by microorganisms 
that contain enzymes. In turn, having these types of 
oligosaccharides in the colon helps build a better supply of 
bifi da bacteria. Individual diet and gut microfl ora determine 
how much, if any, fl atulence occurs.
 “For years, Japanese food companies have been making 
functional foods such as soft drinks, cookies, cereals, 
and candies, which contain soy oligosaccharides. Does 
this mean the Japanese have a propensity for increased 
fl atus by consuming these functional foods which contain 
soy oligosaccharides? Apparently this is not the case. 
When consuming pure forms of soy oligosaccharides 
in a carbonated soft drink resulting in 3.0 grams of soy 
oligosaccharides per day for two weeks, no problems 
developed. Presently, American food companies have not 
developed functional foods using soy oligosaccharides.
 “People who have a diffi cult time digesting soyfoods 
may be directed to try:
 “Soy products which have most of the whey removed, 
since the whey contains most of the oligosaccharides. Tofu is 
a good example.
 “Fermented soy products such as tempeh and miso 
because they have gone through fermentation which reduces 
fl atus-causing effects.
 “Soy isolate powders, because the carbohydrates have 
been removed.
 “Soy products whose primary ingredient is soy 
concentrate in which some of the carbohydrates have been 
removed.
 “Commercial products to reduce fl atulence. You can also 
soak the beans, drain the water, and then cook the beans.
 “Add a piece of kombu (dried seaweed, found in Asian 
markets and natural food stores) in cooking water when 
cooking soybeans.
 “Finally there are soyfoods made from new value-added 
soybeans developed with high sucrose and less raffi nose and 
stachyose than commodity soybeans. Look for them in your 
healthfood stores, natural food stores, and supermarkets.” 
Address: R.D.

2070. Product Name:  Soy Flour and Soy Meal [Organic & 
Non-GMO, Organic only, Non-GMO only, regular; Full-Fat, 
Low Fat, Enzyme Active].
Manufacturer’s Name:  US Soy, LLC.
Manufacturer’s Address:  2808 Thomason Dr., Mattoon, IL 
61938.  Phone: 217-235-1020.
Date of Introduction:  1999 July.
Ingredients:  Whole soybeans.
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How Stored:  Shelf stable.
New Product–Documentation:  Talk with Jim Skiff, 
founder and president. 2003. Nov. 21. This product was 
introduced in Jan. 2000. The company’s special variety 
of whole soybeans, carefully developed for soy fl our, are 
ground to any mesh size the customer desires. Finer soy fl our 
is usually 200 mesh while meal is usually 40-60 mesh. Every 
soy fl our order is basically custom made, and each customer 
can choose whatever characteristics he or she wishes. Soy 
fl our now accounts for about 75% of the company’s soyfoods 
business, the other 25% being soynuts. Jim is now looking 
for a brand for his various soy products.
 Leafl et (front and back, 8½ by 11 inch, color) sent by 
Patricia Smith from Natural Products Expo West (Anaheim, 
California). 2005. March. “Answer Select Soy Flour” from 
US Soy. www.ussoy.com.

2071. Fehr, Walter. 1999. Opportunities and challenges in 
breeding for specialty traits of soybean. In: Midwest Soybean 
Conference 4 Proceedings. Illinois. 95 p. See p. 31-36. Held 
4-7 Aug. 1999 at Chicago, Illinois. [16 ref]
• Summary: Contents: Introduction. Opportunities for 
specialty cultivars (these 10 types will be produced by 
identity preservation during 1999): Large seed and high 
protein, large seed, small seed, lipoxygenase free, yellow 
hilum, law saturated fat, reduced linolenic acid, altered 
carbohydrates, organic soybeans, non-GMO. Genes have 
been identifi ed that will further alter seed composition of 
the following traits: Elevated saturated fat, reduced linolenic 
acid, elevated lysine, elevated methionine, reduced protease 
inhibitors, reduced phytate. Five challenges for the soybean 
breeder. Future considerations. Address: Iowa State Univ.

2072. Shanmugasundaram, S.; Yan, M-R. 1999. AVRDC 
vegetable soybean for nutritional security, income generation 
and soil sustainability (Abstract). In: H.E. Kauffman, comp. 
1999. World Soybean Research Conference VI: Proceedings–
Invited and contributed papers. Champaign, Illinois: Superior 
Printing. xxxix + 746 p. See p. 450-451. [Eng]
• Summary: “Cereals are the staple food crops in most 
developing countries, but continuous cropping of cereals 
leads to soil degradation and exposes farmers to considerable 
risk. What is more, cereals do not provide balanced human 
nutrition. Since its founding in 1971, the Asian Vegetable 
Research and Development Center has had soybean as 
a principal research crop. In 1980, the Center turned its 
attention to vegetable soybean. This paper reports research 
results that demonstrate vegetable soybean’s nutritional value 
and its usefulness in crop diversifi cation, income generation, 
and soil sustainability. The progress made by AVRDC in 
promoting vegetable soybean and the status of vegetable 
soybean production worldwide are also presented.
 “Vegetable soybean is rich in protein, cholesterol-
free fat (useful in absorption of vitamin A), phosphorous, 

calcium, iron, thiamine, ribofl avin, and vitamin E. The total 
biological yield (BY) of vegetable soybean varies from 10 
to 40 t/ha, depending on location and season. Pods account 
for about 23% of the BY. The pods can earn between 
US$1250 and US$5000 per hectare, depending on whether 
they are sold on the domestic or export market. The stems 
and leaves can be returned to the soil as green manure, 
contributing as much as 150, 15, and 150 kg/ha of N, P, and 
K, respectively. The crop duration is similar to other green 
manure crops–about 65 to 75 days. Researchers in about 27 
countries around the world are evaluating AVRDC vegetable 
soybean, and total pod yield potential has been as high as 24 
t/ha. Domestic promotion, especially to vulnerable groups, 
is essential to popularize production of the crop. With this in 
mind, AVRDC has developed lines lacking the lipoxygenase 
alleles that produce vegetable soybean’s beany fl avor, a 
deterrent to acceptance of the crop in South Asia and Africa. 
Innovative product such as green milk, green tofu, and 
green noodles, present other avenues by which vegetable 
soybean production and consumption can be promoted.” 
Address: Asian Vegetable Research and Development Center 
(AVRDC), Shanhua, Tainan, Taiwan, China.

2073. Fallon, Sally; Enig, Mary G. 1999. Nourishing 
traditions: The cookbook that challenges politically correct 
nutrition and the diet dictocrats. 2nd ed. Washington, DC: 
New Trends Publishing Inc. xvi + 668 p. Illust. by Marion 
Dearth. Subject index. Recipe index. Menu index. 26 cm. 
[200* ref]
• Summary: Contains over 700 recipes. Contents: Preface. 
Introduction: Politically correct nutrition, fats, carbohydrates, 
proteins, milk & milk products, vitamins, minerals, enzymes, 
salt, spices & additives, beverages, about food allergies 
and special diets, parting words, guide to food selection 
(nourishing traditional foods, compromise foods {such 
as tofu}, newfangled foods {such as soy protein isolates 
and commercial soy milk}), a word on equipment, kitchen 
tips & hints, references (188). Mastering the basics. Great 
beginnings. The main course. A catalog of vegetables. 
Luncheon and supper foods. Grains & legumes. Snacks and 
fi nger foods. Desserts. Beverages. Feeding babies. Tonics 
and superfoods. Appendixes (A-F). About the authors.
 Some of the basic recommendations in this book fl y in 
the face of modern nutritional science: Eat more meat. Eat 
dairy products made from raw milk; pasteurization harms 
the milk. The worst fats are trans fatty acids, produced 
by hydrogenation; cholesterol and saturated fats do not 
cause heart disease. Consume plenty of enzymes. Meat 
should be eaten raw, rare, or braised in stock. Moreover, the 
authors propose a conspiracy in which doctors, researchers, 
nutritionists, and spokesmen of various government agencies 
are giving bad nutritional advice to the American public 
(p. 2). The authors wish, sentimentally, for the return of the 
small American farm. Moreover, they do not examine some 
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the non-dietary issues related to a diet based on meat and 
dairy products: What is its impact on the environment? How 
would it affect the ability of the Earth to feed more than 6 
billion people? What right do humans have to kill animals? 
Cows now give milk when they are pregnant, leading to high 
levels of estrogen and progesterone in the milk.
 However the authors also make a number of 
recommendations that many people would agree with: 
Eat more natural, traditional, fresh, and unrefi ned foods 
instead of refi ned and processed foods. Avoid sugar and 
hydrogenated fats. This book is strongly infl uenced by the 
observations of Dr. Weston Price, a dentist, whose important 
book Nutrition and physical degeneration: A comparison of 
primitive and modern diets and their effects, was published 
in 1939.
 Concerning soyfoods, the authors favor the use of 
small amounts of fermented soyfoods (such as traditionally 
fermented soy sauce and miso) but are strongly opposed to 
the use of non-fermented soyfoods such as tofu and soymilk.
 Soy-related recipes and information: Commercial soy 
formulas are low in saturated fats and devoid of cholesterol 
(p. 6). Today most of the fats in the American diet are 
polyunsaturated and derived from vegetable oils such as 
soy (p. 10). The cheapest oils, such as soy oil, are often 
hydrogenated; this creates trans fatty acids (p. 14-15). Cows 
lose valuable Activator X when fed high-protein soy-based 
feeds. Lecithin is found in butter (soy, the main source of 
lecithin worldwide, is not mentioned). Mother’s milk is 
high in cholesterol because it is essential for growth and 
development (p. 16-17).
 Omega-6 (bad) and omega-3 (good) fatty acids in 
soybean oil (p. 19). Fermented soy foods contain compounds 
that resemble vitamin B-12 but they are not absorbed by 
humans (p. 28). Isolated protein powders made from soy 
are usually obtained by a high-temperature process that 
over-denatures the proteins to such an extent that they 
become essentially useless, while increasing nitrates and 
other carcinogens. These isolated soy proteins can cause 
osteoporosis (p. 29).
 Beef should not be fed soy meal for protein, but rather 
animal parts (p. 31). Avoid farm raised fi sh [aquaculture] that 
have been fed soy meal (p. 32). Cultured soybean products 
from Asia, such as natto and miso, are a good source of 
food enzymes if they are eaten unheated (p. 47). The natural 
glutamic acid in soy sauce and miso gives these foods 
their rich, meat-like taste (p. 49). Many processed foods 
contain MSG or hydrolyzed protein, “especially soy-based 
concoctions” (p. 50).
 Heavily yeasted foods, such as soy sauce and 
Worcestershire sauce, often exacerbate the symptoms of 
chronic yeast [candida] infection (p. 56). Beans cause 
digestive problems because they contain two complex 
sugars, farrinose [sic, raffi nose] and stachyose (p. 60). 
The macrobiotic diet and soybeans: Use only as fermented 

products like miso, natto, and tempeh. Problems with tofu, 
soy milk, and phytoestrogens in soy (p. 62). The sickening 
effect of soy on ruminants (p. 87). In Japan, a typical 
meal contains miso, soy sauce, and pickles, all fermented 
products. In Indonesia, they eat tempeh (p. 94).
 Ode to naturally brewed tamari soy sauce and teriyaki 
sauce (p. 147). Soy products increase the body’s need for 
vitamin B-12 (p. 164). Soy in Chinese history. Miso soup. 
Tofu in fi sh stock and soy sauce broth (p. 201). Macrobiotic 
diets (p. 343). Soy foods block zinc absorption (p. 348). Eat 
natural salmon; farm-raised salmon are fed inappropriate 
soy meal (p. 418). Problems with soy fl our and modern 
soy products: phytates, antinutrients, omega-3 fatty acids, 
disagreeable taste, phytoestrogens, phytic acid, enzyme 
inhibitors (p. 477, 495).
 Soybeans are low in two essential amino acids (p. 496). 
Textured soy protein contains three antinutrients: Phytic 
acid, trypsin inhibitors, and isofl avones (p. 502). Person fed 
soybean milk as an infant had a spleen fi lled with ceroid (p. 
546). Infants should not be fed soy-based formulas which 
contain phytic acid and estrogen compounds (p. 599, 603-
04).
 Note: The fi rst edition was apparently published in 1995 
by ProMotion Publishing (San Diego, California). Address: 
California. Phone: (877) 707-1776.

2074. Kane, Janice Roma. 1999. Chemical companies fortify 
with soy: Soy receives heavy investment in functional 
foods from DuPont, ADM and Henkel. Natural products / 
nutraceuticals 99. Chemical Market Reporter. Nov. 8.
• Summary: The key to market success is the U.S. Food and 
Drug Administration (FDA) ruling on a heart-health claim 
for soy, and advances in processing techniques to reduce or 
eliminate fl avor problems in some soy products.
 “DuPont has been the most aggressive in building its 
position in soy, which is a signifi cant part of its overall life 
science strategy. In 1997, it acquired Protein Technologies 
International (PTI), a leading supplier of soy proteins to the 
food and processing industries for $1.5 billion from Ralston 
Purina.” Today PTI markets Supro brand isolated soy 
proteins which are used in infant formulas, processed meat, 
poultry and seafood products, and dietary foods.
 “DuPont and Pioneer have collectively invested more 
than $400 million in agricultural research this year, and have 
offered a variety of products for the market. They include 
Optimum High Oleic Soybeans, which produce oil that is 
33 percent lower in saturated fat, has no trans fatty acids, 
and remains in a liquid form.” Also: Optimum Low Saturate 
Soybeans; Optimum Low Linoleic Soybeans; Optimum 
High Sucrose Soybeans, which lack the lipoxygenase-2 
enzyme (and are thus called “lox null”). They are also low in 
oligosaccharides which can cause fl atulence.
 ADM has formed a nutraceutical division to make 
Novasoy isofl avones. “Novasoy has been incorporated into 
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32 different branded products offered by marketers such as 
Pharmavite (Nature Made), Leiner Health (lour Life) GNC 
Nutrition, Thompson, Twinlab and Rexall Sundown.” ADM 
also makes a line of soy protein isolates.
 Last year, Worthington Foods Inc. acquired the Harvest 
Burger trademark and line of products from ADM. The 
Morningstar Farms logo replaced the Green Giant name 
on the Harvest Burger packaging in January 1999. As part 
of the deal, ADM agreed to provide television airtime for 
the Harvest Burger product line. Worthington is a leading 
producer of meat alternatives with net sales that have grown 
from $24 million in 1983 to a projected $160 million for 
the year 2000. Its products are sold nationally under the 
Morningstar Farms, Worthington, Loma Linda and Natural 
Touch brand names.”
 A sidebar by Elizabeth Parle states: “A petition for 
a health claim supporting a link between soy protein and 
cardiovascular health was submitted by Protein Technologies 
International (PTI), a DuPont business, in May 1998. PTI 
submitted scientifi c evidence showing that soy protein 
lowered both total blood cholesterol levels and LDL [bad] 
cholesterol. In November 1998, FDA published a proposed 
soy protein health claim as part of an initial ruling supporting 
the soy protein petition. The much-awaited fi nal decision was 
fi nalized in late October.
 Because of the soy-health claim, it is anticipated that 
soy products will move from the natural food market into 
the mainstream market. “Many large food companies are 
positioning themselves to take advantage of the projected 
popularity in soy products: White Wave, one of the largest 
soy foods manufacturers in the US has been partially 
purchased by Dean Foods; HJ Heines [Heinz] bought a 
20-percent share of Hain, whose Westbrae division is the 
largest soymilk company; and Kellogg acquired Worthington 
Foods, a market leader in meat alternative products.”
 Another sidebar shows the PTI product line: Supro, 
Fibrim, ProPlus, Pro-Cote, Solka-Floca and Keycel.

2075. SoyaScan Notes. 1999. Chronology of soy protein 
isolates for food use. Dec. 9. Compiled by William Shurtleff 
of Soyfoods Center.
• Summary: 1939–The Glidden Company in Chicago, 
Illinois, becomes the world’s fi rst company to manufacture 
a soy protein isolate for use in food. Named Albusoy and 
called “soy albumen,” it is an enzyme-modifi ed isolate used 
as a whipping agent to replace egg whites. 1950–Gunther 
Products of Galesburg, Illinois, introduces an enzyme-
modifi ed soy protein isolate. By 1967 roughly 1 million lb/
year of enzyme-modifi ed soy protein isolates were being 
made in the USA.
 1957–The Glidden Company in Chicago becomes 
the world’s fi rst company to start large-scale production 
of today’s regular (non-enzyme modifi ed) food grade soy 
protein isolate. Their $4 million plant at Indianapolis, 

Indiana, makes Promine brand isolated soy protein.
 1957 July–ADM purchases The Drackett Company 
(Evendale, Ohio), which makes commercial industrial soy 
protein isolates and is experimenting with edible isolates.
 1958–The Glidden isolate plant at Indianapolis is 
purchased by Central Soya–which now enters the isolate 
business.
 1958-1959–ADM starts to sell small amounts edible 
isolates to Consolidated Foods in Texas. William Atkinson 
developed the product, which was quite satisfactory and 
practical. But the patent was about to expire, so ADM turned 
its attention elsewhere.
 1959 Oct.–Central Soya opens a huge new plant to 
produce their Promine brand of soy protein isolate. By 1966 
Central Soya is making 30 million lb/year of soy protein 
isolates.
 1962 Oct.–Ralston Purina starts making food grade 
soy protein isolates in Louisville, Kentucky, under the Edi-
Pro brand, using technology largely developed by Frank 
Calvert and Robert Boyer when they worked as researchers 
for Henry Ford. Anderson Clayton and Carnation started to 
make soy protein isolates soon thereafter.
 1964–The USDA allows the use of soy protein isolates 
in meat sausages at the 2% level by weight.
 1965 Oct. Skippy Peanut Butter with Smoky Crisps 
introduced. The “Smoky Crisps” are bacon-like bits made by 
General Mills from spun soy protein fi ber.
 1965 Dec.–General Mills introduces Bac*O’s, meatless 
fried bacon bits made from spun soy protein fi ber in several 
test markets.
 1966 May–General Mills introduces its Bontrae line 
of meat analogs based on spun soy protein fi bers, including 
Ground Beef Analog, Diced Ham Analog, and Diced Poultry 
Analog.
 1969 Dec.–Bac*Os, meatless bacon bits, are now 
available nationwide.
 1970 Dec.–Bontrae spun soy protein fi ber starts to be 
made at General Mills’ new plant in Cedar Rapids, Iowa.
 1973 March–Hamburger prices reach all-time highs. 
Hamburger extended with 25% Bontrae (spun soy protein 
fi ber) goes on sales at Red Owl Stores in Minnesota.
 1973 summer–Grain Processing Corp. of Muscatine, 
Iowa, starts making soy protein isolates under the Pro-Fam 
brand.
 1974 Oct.–General Mills introduces meatless Country 
Cuts, made from spun soy protein fi ber, in ham or chicken 
fl avors.
 1976–Ralston Purina has become the world’s leading 
manufacturer of edible soy protein isolates. Their fl agship 
plant is still in Louisville. 1977 May–Dawson Foods buys 
(for about $10 million) the Bontrae spinning line, plus 
exclusive rights to General Mills’ soy isolate and patented 
spinning technology, equipment, and frozen spun products 
marketed to food processors and institutional customers. 
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Dawson moved the equipment to Minnesota, and broke 
ground for a new plant in Feb. 1978.
 1979 March 31–Dawson Mills’ soy protein isolate plant 
opens 1½ miles east of Dawson, Minnesota, on a 220-acre 
site.
 1980 May–Dawson Mills introduces its Anaprime 
line of meat analogs based on spun soy protein fi bers and 
technology purchased from General Mills; they are very 
similar to the Bontrae line.
 1980 Aug.–Central Soya sells all of its soy protein 
isolate operations to Archer Daniels Midland Co. With 
this purchase, ADM enters the edible isolate business, and 
Central Soya gets out. ADM names its fi rst four edible 
isolates Ardex D, Ardex DHV, Ardex F, and Ardex SP-6–
simply replacing Central Soya’s brand “Promine” by the 
brand “Ardex.”
 1982–ADM demonstrated Ardex isolated soy protein 
sweetened with CornSweet 42 high-fructose corn syrup, at a 
major Food Expo.
 1985–ADM moves its soy isolate plant from Chicago to 
Decatur, Illinois.
 1986–ADM doubles the size of its soy isolate plant in 
Decatur.
 1987-1988–ADM builds a second isolate plant in 
Decatur.
 1988 June 23–ADM buys from Grain Processing Corp. 
(GPC) their soy protein isolate technology, brand names 
(Pro-Fam), and customers–but not their equipment. ADM 
soon begins to produce the Pro-Fam line of isolates in 
Decatur, Illinois.
 1988–The price of imported casein rises above the price 
of soy isolates–and stays there due to loss of subsidies by 
foreign governments.
 1988–ADM starts to make industrial soy protein isolates 
in Decatur.
 1995–ADM builds a third edible isolate plant in Decatur, 
adjacent to its other two plants.
 1997–ADM sells its industrial isolate business in 
Decatur to PTI (Protein Technologies International).
 1997 June–ADM starts producing soy protein isolates at 
its plant in Europoort, Netherlands.

2076. Esaki, Hideo; Kawakishi, S.; Morimitsu, Y.; Osawa, 
T. 1999. New potent antioxidative o-dihydroxyisofl avones 
in fermented Japanese soybean products: note. Bioscience, 
Biotechnology, and Biochemistry 63(9):1637-39. [9 ref]
• Summary: “A potent antioxidative 6-hydroxydaidzein (6-
OHD) was newly isolated from soybean koji fermented with 
Aspergillus oryzae. 6-OHD, in addition to 8-hydroxydaidzein 
and 8-hydroxygenistein, were found to be present in 
various fermented soybean products, including their koji. 
Considering that these o-dihydroxyisofl avones had strong 
antioxidative activities, they may contribute to protecting 
from oxidative deterioration during the processing of 

fermented soybean products.
 “Fermented soybean products have been found to be 
more stable against lipid peroxidation than unfermented 
soybeans (1).” Address: Dep. of Food and Nutrition, 
Sugiyama Jogakuen Univ., 17-3 Hoshigaoka-motomachi, 
Chikusa-ku, Nagoya 464-8662, Japan.

2077. Hermana, -; Karmini, Mien. 1999. The development of 
tempe technology. In: Sapuan, Noer Sutrisno, and Jonathan 
Agranoff, compilers and translator. 1999. The Complete 
Handbook of Tempe: The Unique Fermented Soyfood of 
Indonesia. Singapore: American Soybean Association. xiv + 
186 p. See p. 80-92. [4 ref. Eng]
• Summary: Contents: Introduction. Contemporary 
tempe production technology (Flow diagram): Boiling, 
dehulling, soaking, washing, inoculation (ragi tempe, or 
laru), packaging, fermentation. Amylase activity. Protease 
activity. Lipase activity. An ideal processing method (fl ow 
diagram for the production of good quality tempe). Address: 
Indonesia.

2078. Jessop, Doug; Mullin, John. 2000. How their Canadian 
miso won a prize in the Japanese miso contest (Interview). 
SoyaScan Notes. Feb. 28. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Canada has been working for many years to 
develop food-grade soybeans that are especially well suited 
for making Japanese soyfoods, such as miso. This year 
Doug and John entered their miso in the Japanese national 
contest and won two Special Participation awards. Dough 
explains: They started by making miso using three Canadian 
soybean varieties: Harovinton (released in 1989), AC Onrei 
(released in 1997; “AC” stands for Agriculture Canada), and 
AC 756 (a double lipoxygenase null variety). They made 
miso from each of these three soybean varieties and sent it 
for evaluation to the Nagano Research Institute. NRI said 
that, of these three, the miso made from the AC Onrei variety 
was the best, so they concentrated on making miso from that 
soybean for competition. AC Onrei is a very large-seeded, 
long-season, white hilum, buff colored soybean, one of 
whose parents is Enrei–a large-seeded Japanese variety. Most 
of the miso they entered was red miso; some of it was rough 
(unground) and some was fi nished/fi ne (smooth/ground). 
They entered their miso in two different contests: The All-
Japan content and the Nagano contest, and they won an 
award for each. This was surprising because AC Onrei was 
not bred as a miso-type soybean; it has a high protein content 
and was originally developed as a soymilk and tofu bean. For 
miso soybeans, the Japanese always look for high sucrose–
over 7%; AC Onrei has 6.8%. They also look for total free 
sugars, of which AC Onrei contains about 10.5-11% (about 
average). Even though about half the sugars are probably 
bound up in pectins or cellulose and have no effect on the 
miso fl avor, they still like to know the total sugar content.
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 Entering and winning this contest was a new step 
forward for the Canadian soybean folks. “It’s really 
something special.” Doug has been taking Japanese language 
lessons. The miso group of which John is the project leader 
is now starting to log in soybean variables on a database, 
which has fi elds for sucrose, total free sugars, color, etc. For 
miso soybeans (including red miso or long-term soybean 
miso), the Japanese prefer a yellow color to a whiter color–
which the tofu and soymilk makers look for.
 John explains that he is a food scientist, not a soybean 
breeder. We talked about 6 years ago when he was starting 
to work on miso, and he ordered a search on miso from the 
SoyaScan database. The breeders are the key to the process; 
at Harrow they breed mostly food-type or food-grade 
soybeans rather than commodity-type or oilseed-types–
which are bred mostly at Ottawa and Guelph.
 John’s miso group at Harrow has developed a close 
working relationship with the Food Research Institute in 
Nagano; they now work directly with one another. About 
two years ago, Mr. Fujimori, a miso maker with whom they 
have developed strong ties over the years, was in Canada 
on one of his trips. John gave him (for the fi rst time) some 
homemade miso that his group had produced. He sniffed it 
and looked at it and said “This isn’t too bad.” He took it back 
to Japan, where it was evaluated and the results were sent 
to John–with Mr. Fujimori’s interpretation. The conclusion 
was: “It’s okay but... don’t give up your day job.” John wrote 
back asking how his group could improve the miso. That was 
they key! Mr. Fujimori came to Harrow again with another 
person, gave John’s group a lot of technical information, 
suggested that he use that information to make more miso–
and to enter the miso in the annual Japanese miso contest! 
Mr. Fujimori provided the koji and John got a microbiologist 
involved. John’s group now made miso from three different 
soybeans (see above) and the scientists and judges at the 
FRI in Japan “were quite surprised.” They said “This isn’t 
bad.” They chose the best one. So John’s group made larger 
batches and sent them to Japan in October 1999 for entry 
in the annual contest. In November John went to Japan to 
be present at the contest–although nobody can observe the 
judging. He learned that this was the fi rst miso ever entered 
by foreigners in the Japanese contest. He also learned that 
the Canadian miso was not being judged with or against the 
Japanese miso. They were judging it separately in a special 
category–of which it was the only entry. Both awards for an 
“E” for effort and for reaching a high standard. “Miso is kind 
of a religion in Japan and it for an upstart like us to come in 
might not go down too well. But we found it interesting that 
they used our presence there for publicity–in a big way.” 
John also discovered that the koji in all miso entries must be 
made from Japanese rice–even though a lot of Thai rice is 
used in making commercial miso in Japan. “Our real mission 
there was to raise the profi le of Canadian-grown soybeans 
and to increase exports of Canadian soybeans. We want to 

breed soybeans that are very well suited for making miso in 
Japan. We are not interested in making miso to sell to Japan. 
However there is a good possibility of developing a domestic 
market for miso in Canada.”
 John is also deeply involved in trying to understand 
“stone seeds” or hard-seeded soybeans that do not absorb 
water well. Part of the problem seems to be related to 
weather/environmental conditions during the growing 
season. John hopes to try to understand the problem at the 
genetic level. “We now have a very heavy experimental 
stone-seed line.”
 John enjoys miso at home and he has served miso soup 
at the research station on several occasions. Last week he 
had it served at the Rotary Club. In each case, everybody 
liked it. “Fermented foods add such a variety of textures 
and fl avors that people enjoy.” Address: 1. Food Processing 
Technologist; 2. Food Scientist: Both: Agriculture and Agri-
Food Canada, Greenhouse and Processing Crops Research 
Centre (GPCRC), Highway 18 East, Harrow, ON N0R 1G0, 
Canada. Phone: 519-738-2251.

2079. Grainaissance, Inc. 2000. Grainaissance: Dairy free, 
delicious, nutritious & fun! Amazake and mochi (Leafl et). 
Emeryville, California. 4 panels each side. Each panel: 22 x 
9 cm.
• Summary: On the front panel of this glossy, 8-panel color 
leafl et, a woman tosses her daughter into the air against 
a hillside of orange-gold dry grass. Near the bottom is a 
rectangular photo of Grainaissance amazake and mochi 
products. The next two-panel spread, titled “Grainaissance” 
states: “We at Grainaissance Inc. have been producing 
innovative whole-grain natural foods since 1979. Our 
distinctive fl avors are created using only simple, natural 
ingredients.” At the bottom is a photo showing various 
natural ingredients.
 On the inside four panels are descriptions and photos 
of four lines of products: Amazake (half pints, pints, and 
quart), high energy & super nutrition drinks (Gimme 
Green, Mangolian Ginseng), puddings in cups (chocolate, 
almond), and mochi (in six fl avors). Address: 1580 62nd St., 
Emeryville, California 94608. Phone: 1-800-472-4697.

2080. Grainaissance, Inc. 2000. Grainaissance: How 
amazake is made (Leafl et). Emeryville, California. 1 p. 
Single sided. 22 x 9 cm.
• Summary: This small leafl et, printed with reddish brown 
ink on beige paper, begins: “Amazake is made by a natural 
malting process using only the fi nest natural ingredients.” 
It mentions that koji is added and defi nes koji, but does not 
mention commercial enzymes. Three illustrations show 
amazake being made at home on a stove top.
 Talk with Tony Plotkin, founder and owner 
of Grainaissance. 2000. Nov. 10. Tony admits that 
Grainaissance uses both koji and two types of commercial 
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enzymes (from Aspergillus oryzae and A. niger) in making 
its amazake, and that the description in this leafl et is 
inaccurate and misleading. He also notes that he is not 
required by law to list commercial enzymes on the label of 
his commercial products because they are a processing agent 
that does not appear in the fi nal product. Address: 1580 62nd 
St., Emeryville, California 94608. Phone: 1-800-472-4697.

2081. Liu, Keshun. 2000. Expanding soybean food 
utilization. Food Technology 54(3):46-48, 50, 52, 54, 56, 58. 
July. [43 ref]
• Summary: An excellent, insightful, well-structured article. 
Contents: Introduction. Soybeans: a unique food crop, Types 
of soyfood products: soybean oil, traditional soyfoods (soy 
sauce made from koji, soymilk {aseptic and refrigerated}, 
tofu, tempeh, green vegetable soybeans (“are picked at about 
80% maturity and are sold fresh or frozen, with or without 
shells; they are immature soybeans whose pods are still 
green... Green vegetable soybeans serve as either a vegetable 
or bar snacks {Liu, 1997}”), soynuts {oil roasted or dry 
roasted}, soybean sprouts), soy protein products (made 
mostly from hexane extracted soy fl akes, soy fl our {full-fat, 
low-fat, defatted, enzyme active, toasted, textured; defatted 
is the most popular}, soy protein concentrate–70% protein, 
soy protein isolate–90% protein, textured soy proteins–
many types but thermoplastic extruded soy fl our is the most 
popular), new-generation soyfoods (usually made from 
traditional East-Asian soyfoods, meat and dairy alternatives, 
soy ice cream, soy yogurt, soy cheese, soy burgers, meatless 
meatballs, imitation bacon bits, soy butter, soy puddings, 
tofu spreads and dressings, soy nutrition / energy bars), soy 
enriched foods (a new way to get more soy protein into the 
diet, soy bread, soy pasta, soy cereals, soy snacks, etc.), 
functional soy ingredients / dietary supplements (“Soybeans 
are a powerhouse of phytochemicals”–many only recently 
recognized as benefi cial, soy lecithin, oligosaccharides 
{mainly raffi nose and stachyose; long commercialized 
in Japan as a powerful prebiotic}, isofl avones {which 
belong to a group of compounds known as fl avonoids; 
soybeans contain 3 types of isofl avones with each type 
being present in four chemical forms. The aglycones 
are daidzin, genistein, and glycitein. The glucosides are 
genistin, daidzin, and glycitin}. tocopherol {vitamin E; has 4 
isomers}, phytosterols {the main ones being beta-sitosterol, 
campesterol, and stigmasterol}, phytate {is the main source 
of phosphorus in soybeans; has negative and positive 
properties}, trypsin inhibitors / protease inhibitors {Kunitz 
and Bowman-Birk; their nutritional signifi cance and health 
benefi ts for humans continue to be debated}). Driving forces 
for expansion (see Fig. 6 and Table 2): medical discoveries 
about the health benefi ts, connection between functional 
foods and soy (and good health), improvement in the 
regulatory climate (FDA soy protein health claim of 25 Oct. 
1999; Anderson’s 1995 meta-analysis), increase consumer 

awareness (of the health benefi ts of soy; 1999 survey by the 
United Soybean Board), technology innovations (to mask 
or eliminate the “beany or greeny” fl avor), solution for a 
stagnant food industry, solution to global protein needs.
 Challenges and suggestions.
 This article begins: “Soybean production and utilization 
as food arose in ancient China no later than the 11th century 
B.C. (Hymowitz, 1970). Yet not until the 20th century was 
this ancient bean grown abundantly throughout the world.”
 “Throughout East Asia, tofu has been the most popular 
way to serve soybeans as a food.”
 “The soybean is unique in that it contains abundant 
isofl avones; (1-4 mg/g dry matter), whereas most other 
types of food materials do not contain them (Wang and 
Murphy, 1994). In various experimental models, isofl avones 
have been shown to inhibit the growth cancer cells, lower 
cholesterol levels, and inhibit bone resorption (Messina, 
1997; Setchell and Cassidy, 1999). These attributes are 
clearly relevant to chronic disease prevention and treatment.”
 Table 2, “Soyfoods sales in the U.S. in 1998 by product 
categories, Data adapted from Golbitz (2000). The three 
columns are: Product name. Sales in $ million. % of total 
sales. Arranged by descending order of sales.
 Soy sauce, $798 million, 45.7%
 Meat alternatives (soy-based), $325 million, 18.6%
 Soymilk, $216 million, 12.4%
 Tofu, $206 million, 11.8%
 Soy cheese, $68 million, 3.9%
 Miso, $62 million, 3.5%
 Soynuts, $26 million, 1.5%
 Tempeh, $10 million, 0.6%
 Nondairy frozen desserts, $9 million, 0.5%
 Other soyfoods, $26 million, 1.5%
 Total, $1,746 million, 100.0% all categories.
 Fig. 6 is a graph showing “Historic and forecast sales 
of soyfoods in the U.S. market. Data adapted from Golbitz 
(2000).” The graph shows sales of soyfoods in 1992 being 
about $0.80 billion, rising at an accelerating rate to about 
$2.5 billion in 2000 projected to reach about $3.25 billion in 
2002. Address: Senior Food Scientist and Project Leader on 
Soybean Food Application, Monsanto Co., 800 N. Lindbergh 
Blvd., St. Louis, Missouri 63167.

2082. Chang, Chen-Tien; Fan, M.H.; Kuo, F.C.; Sung, H.Y. 
2000. Potent fi brinolytic enzyme from a mutant of Bacillus 
subtilis IMR-NK1. J. of Agricultural and Food Chemistry 
48(8):3210-16. Aug. [34 ref]
• Summary: This mutant natto bacterium is used to make 
domestic natto in Taiwan. A strong fi brinolytic enzyme was 
purifi ed from the culture media. The enzyme, which had an 
optimal pH of 7.8, an optimal temperature of 55 degrees C., 
showed activity for hydrolysis of fi brinogen. Various tests 
indicate that the enzyme is a subtilisin-like serine protease, 
similar to nattokinase from Bacillus natto. Address: Dep. 
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of Food and Nutrition, Providence Univ., Shalu, Taiwan, 
Republic of China.

2083. Product Name:  Rice Dream (In Refrigerated 
Gable-Top Carton) [Organic Original Enriched, or Vanilla 
Enriched].
Manufacturer’s Name:  Imagine Foods, Inc. (Marketer-
Distributor). Rice Beverage made by California Natural 
Products, Manteca, Calif.
Manufacturer’s Address:  350 Cambridge Ave., Suite 350, 
Palo Alto, CA 94036.  Phone: 1-800-333-6339.
Date of Introduction:  2000 August.
Ingredients:  Filtered water, certifi ed organic non-GMO 
brown rice (partially milled)*, expeller pressed high oleic 
saffl ower oil, sea salt. * = Organically grown and processed 
in accordance with Section 26569.11 of the California Health 
and Safety Code.
Wt/Vol., Packaging, Price:  23 fl  oz (946 ml) Tetra Brik 
Aseptic carton. Retails for $1.59 (11/93 at Trader Joe’s, 
Concord, California).
How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Spot in Vegetarian Journal. 
2000. Sept/Oct. p. 28. “Rice Dreaming. For those of you 
who don’t do soy, Rice Dream now comes in refrigerated 
cartons, just like its sister product Soy Dream. Rice Dream is 
made from non-GMO brown rice and is free of dairy, lactose, 
cholesterol, and soy.”

2084. Wiseman, Helen; O’Reilly, J.D.; Adlercreutz, H.; et al. 
2000. Isofl avone phytoestrogens consumed in soy decrease 
F2-isoprostane concentrations and increase resistance of low-
density lipoprotein to oxidation in humans. American J. of 
Clinical Nutrition 72(2):395-400. Aug. [51 ref]
• Summary: “Consumption of soy containing naturally 
occurring amounts of isofl avone phytoestrogens reduced 
lipid peroxidation in vivo and increased the resistance of 
LDL to oxidation. This antioxidant action may be signifi cant 
with regard to risk of atherosclerosis, cardiovascular disease 
in general, and cancer.” Address: Dep. of Nutrition and 
Dietetics, the Nutrition, Food, and Health Research Centre, 
King’s College, London.

2085. Product Name:  RiceSense (Enriched Organic 
Ricemilk) [Original, Vanilla, or Chocolate].
Manufacturer’s Name:  Jasper Products, LLC.
Manufacturer’s Address:  3877 E. 27th St., Joplin, MO 
64804.  Phone: 877-769-7367.
Date of Introduction:  2000 September.
Ingredients:  Filtered water, organic brown rice syrup, high 
oleic saffl ower oil, tricalcium phosphate, lecithin, xanthan 
gum, sea salt, tocopheryl acetate, vitamin A palmitate, 
vitamin D-3.
Wt/Vol., Packaging, Price:  1 quart (946 ml, 32 fl . oz.). 
Aspectic carton.

How Stored:  Shelf stable; refrigerate after opening.
New Product–Documentation:  Leafl et in portfolio sent 
by Patricia Smith from Natural Products Expo East. 2000. 
Sept. Color photos show the front and back panels of aseptic 
cartons “Lactose free. 100% vegetarian. Cholesterol free. 
Vitamins A, D & E. Calcium.”

2086. Fehr, Walter R. 2000. Breeding soybean for 
nutritional and food quality traits. In: Kyoko Saio, ed. 2000. 
Proceedings–Third International Soybean Processing and 
Utilization Conference. Tokyo, Japan: Korin Publishing Co., 
Ltd. [xxiv] + 728 + 8 p. See p. 19-22. [13 ref]
• Summary: “The seed traits currently available in specialty 
soybean varieties include small and large seed size, high 
protein, absence of the lipoxygenase enzymes, altered 
carbohydrate content, low saturated fat, and low linolenic 
acid. The paper will review the importance of each of the 
traits, the challenges that they present for breeding, the 
impact of the environment on production of the varieties, 
and additional traits that are under consideration for seed 
modifi cation.” Address: Dep. of Agronomy, Iowa State 
Univ., Ames, Iowa, USA 50011.

2087. Fu, Cuizhen; Qiu, Lijuan; Chang, Ruzhen. 2000. 
Evaluation on quality of China’s soybean germplasm 
resources quality. In: Kyoko Saio, ed. 2000. Proceedings–
Third International Soybean Processing and Utilization 
Conference. Tokyo, Japan: Korin Publishing Co., Ltd. [xxiv] 
+ 728 + 8 p. See p. 41-42. [3 ref]
• Summary: Contents: The protein content. The fat content. 
Bio-active substances in soybean: Soybean oligosaccharide. 
Nutritional disturbance factors in soybeans: Lipoxygenase 
(Lox) in soybeans, soybean trypsin inhibitor, phytic acid.
 The protein and fat content in 160,000 soybean 
germplasm resources were evaluated and the differences 
of nutrient ingredient between legumes and cereals were 
compared. About 1,700 accessions of Chinese soybean 
germplasm were identifi ed; four types of lipoxygenase 
isozyme lacking mutants were found. Inhibitor activity of 
tyrosine was analyzed in soybean (Ti, ti genotype), garden 
pea, broad bean and common bean, and differences of phytic 
acid were compared in legume and cereal seeds. Address: 
Inst. of Crop Germplasm Resources, Chinese Academy of 
Agricultural Sciences Beijing, China 100081.

2088. Fukushima, Danji. 2000. Recent progress in research 
and technology for processing and utilization of soybeans. 
In: Kyoko Saio, ed. 2000. Proceedings–Third International 
Soybean Processing and Utilization Conference. Tokyo, 
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p. 
11-16. [30 ref]
• Summary: Contents: Abstract. Keywords: soybean 
soy food, soy protein, glycinin, beta-conglycinin, three-
dimensional structure, saponin, isofl avone, osteoporosis, 
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hypocholesterolemic, breeding, lipoxygenase-free 
soybean, allergen-less soybean. Introduction. Nutritional 
and physiological effects of soybean storage proteins and 
soybean minor constituents: Reevaluation of nutritive value 
of soybean storage proteins, physiological function of 
soybean storage proteins. Physicochemical functionalities 
of soybean storage proteins: Basic structures of beta-
conglycinin and glycinin molecules, three-dimensional 
structures and physicochemical functionalities. Quality 
improvement of soyfood products: Off fl avors and allergenic 
proteins in soybeans, genetic improvement of soybean 
qualities. Conclusion. Address: Kikkoman Corp. [Japan].

2089. Kim, Seok Dong; Kim, K.H.; Park, H.K. 2000. 
Soybean breeding for processing and utilization in Korea. 
In: Kyoko Saio, ed. 2000. Proceedings–Third International 
Soybean Processing and Utilization Conference. Tokyo, 
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p. 
23-28. [9 ref]
• Summary: Contents: Introduction. Procedures of soybean 
breeding in Korea: Soybean breeding before the Uruguay 
Round [of trade negotiations]. Soybean breeding after 
the Uruguay Round (from late 1993). Recent knowledge 
and technologies in soybean breeding for processing and 
utilization: Breeding of sprout soybeans, breeding of soy-
sauce and soy-paste soybeans, breeding of bean-curd and 
soy-milk soybeans, breeding of specifi c soybeans, breeding 
of vegetable and early soybeans, breeding of high protein 
soybeans, breeding of lacking lipoxygenase soybean, 
utilization of biotechnology for breeding, studies on the 
application of radiation for genetic transformation. Prospect 
of soybean breeding in Korea: Sprout soybean, soy-sauce 
and soy-paste soybean, specifi c soybean, vegetable soybean, 
seed component.
 Page 23: “Soybean cultivation in Korea is mainly 
based on self-suffi ciency with a small area planted per farm 
house and it was enough for self-suffi ciency up until the 
end of 1960s. But along with the rapid national economic 
development, the national demand of soybeans has greatly 
been increased from about 268,000 tons in 1970 to nearly 
1.4 million tons in 1998 with the mean annual increase rate 
of over 10%. On the contrary, the area planted to soybeans 
showed a continuous decreasing trend from about 300,000 
hectares in the early 1970s to 98,000 hectares in 1998 mainly 
due to farmers’ low income from soybeans compared to other 
competing summer upland crops such as red pepper, sesame, 
potato, and vegetables, etc. Accordingly, the ratio of national 
self-suffi ciency was lowered below 10% in 1998.
 “Yield of soybeans in Korea has greatly increased 
from about 0.79 tons/ha in the early 1970s to 1.44 tons/
ha in 1998; the yield nearly doubled during this periods. 
The yield increase was partially indebted, of course, to 
the improvement of cultural practices but mainly to the 
dissemination of the newly developed varieties to farmers.

 “Soybean cultivation in Korea is suffering from many 
kinds of severe diseases and pests. But most soybean 
varieties developed by hybridization have fairly good 
resistance to most of the troublesome diseases and pests. 
Seventy more soybean varieties have newly been developed 
and released to the soybean growers since the fi rst variety 
Kwangkyo, developed by hybridization, was released in 
1969. Some of the soybean varieties are known to be widely 
used as useful genetic materials for disease resistance even in 
several foreign countries.
 “Also, it is quite benefi cial to soil fertility and cropping 
systems with other crops. It is worth while to review 
extensively soybean breeding for processing and utilization 
at present and in the near future in preparation for the 
possible food crisis in the 21st century.” Address: National 
Honam Agric. Exp. Station, R.D.A. Iksan, 570-080, Republic 
of Korea; e-mail: kimsa@nhaes.go.kr.

2090. Kumar, Vineet; Rani, Anita; Karmakar, P.G.; 
Tiwari, S.P. 2000. Development of varieties suitable for 
food and feed uses: A challenge to augment soybean 
utilisation in India. In: Kyoko Saio, ed. 2000. Proceedings–
Third International Soybean Processing and Utilization 
Conference. Tokyo, Japan: Korin Publishing Co., Ltd. [xxiv] 
+ 728 + 8 p. See p. 31-32. [3 ref]
• Summary: Promising soybean varieties for food and 
feed uses have been identifi ed, and may well lead to 
breakthroughs to increase soybean utilization in India. 
The varieties Shilajeet and KhSb2 have low levels of 
lipoxygenases. The variety Hardee, followed by JS335 had 
the lowest levels of trypsin inhibitor of all varieties tested 
to date. The varieties Punjab1 [Punjab-1] and PK 472 were 
found to be especially well suited for making soypaneer 
[tofu]. Harit Soya has been released for consumption at the 
green pod stage. “Work with renewed thrust to enhance 
utilisation of soybean in India is underway to benefi t millions 
of under-nourished country-persons and to open new 
avenues for domestic market of Indian deoiled cake (DOC).” 
Address: National Research Centre for Soybeans (ICAR), 
Khandwa Road, Indore-452017, India.

2091. Muramatsu, Kanako; Katsumata, Rie; Watanabe, 
Sugio; Tanaka, Tadayoshi; Kiuchi, Kan. 2000. Natto 
manufacturing methods employing natto bacilli with high 
elastase activity and its mutants. In: Kyoko Saio, ed. 2000. 
Proceedings–Third International Soybean Processing and 
Utilization Conference. Tokyo, Japan: Korin Publishing Co., 
Ltd. [xxiv] + 728 + 8 p. See p. 335-36. [1 ref]
• Summary: This process begins by forcing bacteria to 
mutate by irradiating them with ultraviolet (UV) radiation. 
Elastase is an enzyme which, when obtained from a pig’s 
pancreas, is sold as a medicine. The goal of the mutation was 
to create and isolate one strain of elastase-producing natto 
bacilli, plus a second strain that did not require leucine, an 
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essential amino acid (also called -amino acid).
 But natto made from the mutants was not viscous. So a 
new program of temperature regulation was devised. When 
the temperature was initially set at 42ºC, then raised to 47ºC 
after 8 hours, held there for three hours, then reduced to 42ºC 
after 24 hours [which does not add up!], the natto made from 
the mutant strains was viscous.
 Note: How far are you willing to go to make your natto 
taste a little better? Address: Faculty of Home Economics, 
Kyoritsu Women's Univ., Hitotsubashi, Chiyoda-ku, Tokyo 
101-8433, Tokyo.

2092. Qiu, Lijuan; Chang, R.; Sun, J. 2000. Evaluation 
and utilization of nutrient components of Chinese soybean 
germplasm. In: Kyoko Saio, ed. 2000. Proceedings–
Third International Soybean Processing and Utilization 
Conference. Tokyo, Japan: Korin Publishing Co., Ltd. [xxiv] 
+ 728 + 8 p. See p. 73-74. [6 ref]
• Summary: “Soybean germplasm resources play a key 
role in developing Chinese soybean production. Evaluating 
nutrient components of soybean accessions can increase their 
effi ciency of utilization. So far, the total of 23,587 cultivated 
soybean has been collected and reserved in the National 
GeneBank. Some soybean accessions were evaluated for 
their nutrient components, including seed protein and 
amino acids contents, seed oil and fatty acids contents, 
isofl avone components, phospholipid, mineral elements, 
lipoxygenases, kunitz trypsin inhibitor, and oligosaccharide. 
The characteristics and functions of the components were 
discussed.” Address: Inst. of Crop Germplasm Resources, 
Chinese Academy of Agricultural Sciences, Beijing 100081, 
People’s Republic of China.

2093. Tamang, Jyoti Prakash. 2000. Microbial diversity 
associated with natural fermentation of kinema. In: Kyoko 
Saio, ed. 2000. Proceedings–Third International Soybean 
Processing and Utilization Conference. Tokyo, Japan: Korin 
Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p. 713-12. [19 
ref]
• Summary: In the Himalayan regions of India, Nepal 
and Bhutan, kinema is made only by women, using their 
traditional knowledge. “Microorganisms associated with 
kinema are present in or on the ingredient, utensils, wrapping 
materials, or in the environment, and are selected through 
adaptation to the substrate, which also contributes signifi cant 
genetic resources in the food ecosystem. Species of 
Bacillus, Eterococcus, Geotrichum, Candida, etc. have been 
recovered, identifi ed and preserved.”
 Tables: (1) Load of microorganisms associated during 
traditional production of kinema with: Raw soybean, soaked 
soybean, cooked soybean, wood ash, wooden mortar, 
wooden pestle, fern leaves, Ficus leaves (local fi g), fresh 
kinema, kinema.
 (2) Enzymatic profi les of bacterial strains isolated from 

different sources during kinema production. Address: Food 
Microbiology Lab., Dep. of Botany, Sikkim Government 
College, Gangtok, Sikkim 737 102, India.

2094. Thanh, Vo Cong; Thao, Truong Ba; Ky, Huynh; Hirata, 
Y. 2000. Variation of seed storage proteins in Vietnamese 
soybean genetic resources. In: Kyoko Saio, ed. 2000. 
Proceedings–Third International Soybean Processing and 
Utilization Conference. Tokyo, Japan: Korin Publishing Co., 
Ltd. [xxiv] + 728 + 8 p. See p. 161-162. [1 ref]
• Summary: “Abstract: 514 accessions were analyzed to 
search for genetic variations in soybean storage proteins 
such as 11S, 7S proteins and KTI. There are two local wild 
soybean lines (Glycine spp.) without lopoxygenase and 7S 
alpha ‘. One type lacks beta subunit, while the other lacks 
alpha subunit.
 “Introduction: Since 1975, we have surveyed, 
collected local accessions including wild soybean species 
(Glycine soja etc.) which are important genetic resources 
for soybean breeding (Hajika et al. 1996) from Vietnam 
and surroundings. Adaptation ability to saline and acid 
soil conditions is also screened.” Address: 1,3. College 
of Agriculture, Cantho Univ., Vietnam; 2,4. Dep. of 
International Environmental and Agricultural Science, 
Graduate School of Agriculture, TUAT, Japan.

2095. Thao, Troung Ba; Thanh, V.C.; Hirata, Y. 2000. 
Variation of tropical soybean storage protein in Vietnam. 
In: Kyoko Saio, ed. 2000. Proceedings–Third International 
Soybean Processing and Utilization Conference. Tokyo, 
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p. 
121-122.
• Summary: “Abstract: 114 accessions were analyzed to 
fi nd out genetic variations in soybean storage proteins such 
as lipoxygenase 7S and 11S.” “The results showed that 5 
introduced accessions [from Cantho University in Vietnam] 
lacked the A3B4 subunit, 22 local accessions lacked the 
A4B3 subunit, and one lacked the beta subunit.” Address: 
1-2. College of Agriculture, Cantho University, Vietnam; 3. 
Graduate School of International & Environmental Science, 
Tokyo University of Agriculture and Technology, Fechu, 
Tokyo 183-8509, Japan.

2096. Yan, Jeong-lye; Kwon, Tae-wan; Song, Young-sun. 
2000. Enhancement of the fi brinolytic activity in plasma by 
oral administration of Chongkukjang. In: Kyoko Saio, ed. 
2000. Proceedings–Third International Soybean Processing 
and Utilization Conference. Tokyo, Japan: Korin Publishing 
Co., Ltd. [xxiv] + 728 + 8 p. See p. 175-176. [2 ref]
• Summary: Chongkukjang is Korean-style natto fermented 
with Bacillus circulans K1 that produces strong fi brinolytic 
enzymes. The fi brinolytic activity of chongkukjang was 
tested in spontaneously hypertensive rats (SHR) by acute 
and chronic administration of chongkukjang extract and 
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chongkukjang base. A graph shows that the fi brinolytic 
activity peaked 1 hour after administration. Address: 1. Dep. 
of Food Science and Technology, Kyugsung Univ., Pusan 
608-736; 2. Dep. of Food Science and Nutrition, Inje Univ., 
Kimhae 621-749, Korea.

2097. Yang, Jeong-Lye; Kim, H-S.; Song, Y-S. 2000. 
Purifi cation of fi brinolytic enzyme from chongkukjang. In: 
Kyoko Saio, ed. 2000. Proceedings–Third International 
Soybean Processing and Utilization Conference. Tokyo, 
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p. 
220-21. [2 ref]
• Summary: Chongkukjang is a traditional Korean fermented 
soybean paste. A new method of treating thrombosis has 
been widely sought, due to the limitations of present 
thrombolytic agents. “If a fi brinolytic enzyme is produced 
by food-grade microorganisms in a fermented food, the food 
can be consumed to prevent thrombosis and other related 
diseases.” In this study the writers report a novel fi brinolytic 
enzyme from chongkukjang fermented with Bacillus 
circulans K-1.
 This enzyme was smaller than that of nattokinase 
(27,700 Daltons) or chongkukjang kinase (28,200 Daltons).
 Note: Chongkukjang appears to be a relative of 
Japanese natto, which is fermented by Bacillus subtilis 
(natto). Address: 1-2. Dep. of Food Science and Technology, 
Kyungsung Univ., Pusan 608-736; 3. Dep. of Food Science 
and Nutrition, Inje Univ., Kimhae 621-749, Korea.

2098. Yasuda, Masaaki. 2000. Chemical and physical 
characterization of tofuyo (traditional soybean cheese). In: 
Kyoko Saio, ed. 2000. Proceedings–Third International 
Soybean Processing and Utilization Conference. Tokyo, 
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p. 
90-91. [1 ref]
• Summary: Abstract: “Soybean protein was hydrolyzed 
by proteases in the moromi (soak) during fermentation. The 
main components which formed the body of tofuyo consisted 
of basic subunit in glycinin and other polypeptides (Mr. 10-
15 kDa). Free glutamic acid and aspartic acid contributed to 
umami (tastes) of tofuyo. Angiotensin I converting enzyme 
(ACE) inhibitory peptides were found in the water-soluble 
fraction. Values of the breaking stress and breaking energy of 
the product decreased during fermentation. Microstructure of 
tofuyo was also investigated.” Address: Dep. of Bioscience 
and Biotechnology, Faculty of Agriculture, Univ. of the 
Ryukyus, 1, Senbaru, Nishihara-cho Okinawa 903-0213, 
Japan.

2099. Chang, Hebron C.; Doerge, Daniel R. 2000. Dietary 
genistein inactivates rat thyroid peroxidase in vivo without 
an apparent hypothyroid effect. Toxicology and Applied 
Pharmacology 168(3):244-52. Nov. 1. *
• Summary: “Biological effects of genistein are currently 

under investigation by the National Toxicology Program 
because of widespread and increasing soy consumption by 
humans and evidence for modulation of endocrine function. 
Rats were exposed to genistein aglycone in soy-free feed 
fortifi ed at 0, 5, 100, and 500 ppm starting in utero through 
20 weeks.”
 “These fi ndings suggest that, even though substantial 
amounts of TPO [thyroid peroxidase] activity are lost 
concomitant to soy isofl avone consumption by normal 
rats, the remaining enzymatic activity is suffi cient to 
maintain thyroid homeostasis in the absence of additional 
perturbations.”
 Messina states (2016, Nutrients, p. 18, #397): “Concerns 
about anti-thyroid effects of soy are based primarily on 
studies in rodents administered isolated isofl avones.” 
Address: Div. of Biochemical Toxicology, National Center 
for Toxicological Research, Jefferson, Arkansas 72079.

2100. Ellis, Debbie. 2000. Starting to grow edamamé in 
Kentucky (Interview). SoyaScan Notes. Nov. 16. Followed 
by a letter, signed on letterhead. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Last spring the Kentucky Department of 
Agriculture awarded the Kentucky Soybean Association 
a value added grant in the sum of $75,000. The research 
project, titled “Nutritional Soybeans for Human 
Consumption,” involved nine farmers growing soybeans in 
place of tobacco as a value added crop in Kentucky. Six of 
the farmers grew edamamé for market. Several varieties of 
triple null lipoxygenase soybeans were used. Since these 
were not typical edamamé varieties, most of the bean were 
too small for use as edamamé, but the varieties with the 
largest seeds worked quite well. Yields ranged from 8,000 
to 13,000 lb/acre. After being harvested, the fresh soybeans 
were refrigerated (not blanched), then sold locally. Some 
sold the beans on the stems (in the traditional Japanese 
way) and some hand picked them off. The two forms of 
edamamé were sold at farmers markets, specialty stores, and 
mainstream grocery stores.
 As the soybeans were picked, they were refrigerated 
then transported to their destination. The growers learned 
quickly that edamamé production was labor intensive. They 
also learned that edamamé could be a very profi table value 
added crop for Kentucky farmers. The president of the 
Kentucky Board, Steve Stanley, is now a strong supporter of 
edamamé.
 The Kentucky Board developed a brochure titled 
“Edamamé–”Green Vegetable Soybeans” to educate 
consumers as to how to cook and eat edamamé. “Educating 
our consumers is a key factor in the success of this new 
crop.” Next year the Board hopes to continue work to fi nd a 
better variety of edamamé for Kentucky.
 Research on edamamé is also being conducted in 
Michigan. Contact Ron Goldy and Mike Staton at Michigan 
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State University, Extension, in southwestern Michigan. 
Address: Executive Director, Kentucky Soybean Board, P.O. 
Box 30, Princeton, KY 42445. Phone: 1-800-232-6769.

2101. Fisher, Kate. 2000. Using the old bean: Commodity 
soybeans aren’t left out of soyfoods surge. Soybean Digest. 
Dec. p. 12, 16.
• Summary: Walt Fehr says that in the soyfood market 
there are two types of beans: Specialty beans (premium 
market) and commodity beans (general market). Low-cost 
commodity beans are used for such things as soy oil plus 
some soy protein concentrates, soy isolates and soy fl our.
 Until recently, Japanese food processors bought large 
amounts of what they call IOM (Indiana, Ohio, Michigan) 
soybeans. These are commodity beans that the Japanese 
believe have higher protein content and are better for food 
uses than commodity beans grown in other parts of the 
USA. But biotech issues [concerning genetic engineering, 
which most Japanese consumers distrust] have caused IOM 
soybeans to lose considerable market share to identity-
preserved soybeans–most of which are non-GMO.
 The premium food-grade market consists of many 
soybeans: (1) Small seeded types for natto and soy sprouts. 
(2) Large-seeded soybeans for edamame, miso, and tofu. (3) 
Other soybeans with special traits for food use, such as high 
protein, lipoxygenase free, low saturated fat, low linoleic 
acid, etc.
 Note: This article is bizarre. The words “organic” and 
“non-GMO” are barely mentioned.

2102. Huang, H.T. (Hsing-Tsung). 2000. Making of 
fermented tou fu. (Document part). In: H.T. Huang. 2000. 
Science and Civilisation in China. Vol. 6, Biology and 
Biological Technology. Part V: Fermentations and Food 
Science. Joseph Needham series. Cambridge, England: 
Cambridge University Press. xxviii + 741 p. See p. 325-28. 
[12 ref]
• Summary: Table 29 (p. 322) shows a “Family of products 
related to soybean curd.” The last item in this Fuju (3 Cc 
= 3 Chinese characters are given). Description: Fermented 
tou fu. In China it has long been “renowned as one of those 
special gastronomic delectables that is often irresistible to 
the afi cionado but obnoxious to the uninitiated.” The process 
for making it is the most interesting of all the products 
made from tofu, and therefore it deserves a more extensive 
treatment than the others.
 The earliest known reference to fermented tofu is found 
in the Penglong Yehua [Night discourses by the Penglong 
mountain], by Li Rihua (who lived from 1565 to 1635). 
This document [which probably appeared in about 1610]. It 
says that the people in a particular district in southern Anhui 
province [in central eastern China] love to ferment tofu in the 
fall. They wait until it is covered with a hairy coat [of natural 
mold]. They carefully wipe off the hair and gently dry the 

cake. Then it is deep fried in hot oil, then drained and cooked 
with other foods. It is said to have the fl avor of yu fi sh.
 In 1680 a more detailed description of making fermented 
tofu (Fukien-style) appeared in the Shixian Hongmi [Guide 
to the mysteries of cuisine]. The best time to make this 
product is in the spring or fall. After the pieces of tofu are 
covered with a hairy growth, wipe off the hair with a piece 
of paper. Now make a mixture of 3 parts soy sauce and 1 
part fried salt. Grind fresh red ferment, peppercorn, fennel 
and liquorice; mix the powder with salt and wine. Place the 
tofu in a jar and add the wine sauce mixture. Seal the mouth 
of the urn with clay, and allow it to stand for 6 months. The 
resulting product will have an excellent fl avor.
 Two other passages in this same book are also of 
interest. One describes the process for making tsao ju fu (3 
Cc), i.e. fermented tofu aged in the residual mash of grain 
wine. The other describes how to make doufu fu (3 Cc) “a 
deep fried ‘stinky’ dewatered tofu. Take good quality [pieces 
of] tofu and grill in oil. Then cover with a cloth screen to 
keep out fl ies and other insects. When a “stinky” odour is 
developed, fry the pieces again in hot “boiling” oil. The 
fl avor is excellent.
 Note: This “stinky” tofu is probably chou doufu.
 From these passages we see that by 1680 furu and rufu 
had apparently become synonyms for fermented tofu.
 By the middle of the Qing (Manchu) dynasty (1644-
1912; i.e., by about 1780) fermented tofu had begun to be 
famous nationwide. There was the furu of Suzhou (Suchow, 
a major city near the mouth of the Yangtze river in Jiangsu 
province in Eastern China), and there was the furu of 
Guangxi (Kuangsi, Kwangsi, a province in southern China 
along its border with Vietnam).
 In 1790 the Suiyuan Shidan [Recipes from the Sui 
garden], by Yuan Mei praises the fermented tofu made in 
Suzhou and Guangxi.
 Technically the most interesting descriptions for making 
fermented tofu appeared in about 1750 in the Xingyuan Lu 
[Memoir from the garden of awareness]. It gave fi ve recipes 
and two different methods. In the second method, the molded 
tofu is allowed to age in the mash left from the fermentation 
of wine made from grains.
 The molds responsible for converting tofu into 
fermented tofu in China have been isolated. The most 
important ones appear to be Mucor sufu, Mucor rouxanus, 
Mucor wutuongkiao, Mucor racemosus, Mucor sinensis 
(later identifi ed as Actinomucor elegans) and Mucor 
dispersus.
 In China, fermented tofu is typically packaged in 
squares about 3 inches wide and 3/4 inch thick. Because of 
its high salt content, fermented tofu is used as a seasoning 
to accompany bland foods such as rice congee or rice, or to 
fl avor other cooked foods.
 The next section (p. 328-30) is a “Comparison of tofu 
and cheese.” There is no evidence the Western style cheese, 
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made by curdling dairy milk with the enzyme rennet, was 
ever made in traditional China even though dairy products 
were an important part of the Chinese diet, in both the north 
and south, during the Tang and Song dynasties.
 Note: Dr. Huang has been unable to fi nd any mention 
of fermented tofu in the Bencao Gangmu [The Great 
Pharmacopoeia], by Li Shizen (1596). Address: Alexandria, 
Virginia.

2103. Huang, H.T. (Hsing-Tsung). 2000. Ferments (Wade-
Giles: ch’ü. Pinyin: qu {named “koji” in Japanese}) 
(Document part). In: H.T. Huang. 2000. Science and 
Civilisation in China. Vol. 6, Biology and Biological 
Technology. Part V: Fermentations and Food Science. Joseph 
Needham series. Cambridge, England: Cambridge University 
Press. xxviii + 741 p.
• Summary: In this book, most entries related to koji are 
indexed (in the General Index) under “ferment.” Koji 
originated in China; the fi rst clear descriptions of how to 
make various types (wheat koji, millet koji) appear in AD 
544 in the Qimin Yaoshu [Important arts for the people’s 
welfare], by Jia Sixie (see separate record).
 The origin of koji is lost in the mists of time, but 
there are various theories about how it came to be. The 
most credible of these is that koji arose when someone 
inadvertently left a basket of steamed rice in the open for 
several days, until it was covered with a fragrant yellow 
or white mycelium. Or it may have been dried. In North 
China, this type of rice koji eventually came to be known as 
qu and in South China as chiu yao (wine medicament). But 
fascinating questions remain! How did the original rice (or 
millet) koji of antiquity acquire the modern character for koji 
which came to be written with a wheat radical during the 
Han dynasty (202 BC to AD 220) and in later ages why was 
it usually made with wheat as the raw material rather than 
rice?
 In the Shuowen Jiezi (Analytical Dictionary of 
Characters) of 121 AD, the character for koji was originally 
constructed by placing a bamboo radical on top of the word 
denoting a chrysanthemum. “The etymology of qu (koji) 
is thus consistent with the notion that the product was fi rst 
formed when steamed rice granules were exposed to air in 
a bamboo basket and that at some time it would acquire the 
colour of the yellow chrysanthemum” (p. 261-62).
 Information about koji in China appears on the 
following pages: p. 5 (Dr. Huang’s fi rst view of the myceliae 
of Aspergillus under a microscope), p. 6 (footnote. Most of 
the organisms involved in Western industrial fermentations, 
such as Aspergillus, Rhizopus, and Mucor species, were fi rst 
isolated from the ancient ferment {Cc = Chinese character} 
{Chinese ch’ü or Japanese koji}), p. 8 (the common grain 
molds, of the families Aspergillus, Rhizopus, and Mucor play 
a major role in the processing of foods in China, a situation 
without parallel among the world’s cultures), p. 154 (koji 

cannot be translated into English; it contains both enzymes 
and live organisms),
 p. 150-68 (origin and discovery of koji) p. 156-60 (koji 
and sprouted grain), p. 161 (inoculum), p. 162 (koji fungal 
myceliae, herbal / medicated, microbial activity control), p. 
166-67 (barley koji, grain molds, wheat koji), p. 167, 168-
90 (common koji, koji in cake form, koji for autumn wine, 
for spring wine, incubation hut, methods for making, millet, 
superior koji), p. 174-77 (activity / power of koji, incubation, 
temperature control), p. 178, 182 (incubation hut, inoculum), 
p. 183-86 (koji in cake form), p. 190 (manufacture of 
standard koji), incubation, herbal / medicated, p. 194-95 
(mother or koji = koji starter),
 p. 232, 238 (herbal / medicated / medicament), p. 
257-74 (origin and discovery of koji) p. 261-62 (origin 
and etymology of the character for koji, millet koji, wheat 
koji, yeasts in koji), p. 277 (wheat koji), p. 279-81 (koji 
amylase, koji in brick form, fungal mycelia population, grain 
molds, inoculum, made in modern China, mixed cultures 
of microorganisms, power of koji, yeasts in koji), p. 285 
footnote, p. 289 (yellow coat koji), p. 290 (white koji),
 p. 327 (use of koji in making fermented tofu), p. 334-36, 
339 (amylase, use in food processing, yellow coat / mold 
koji, glutinous rice koji, hai making, molded wheat, protease, 
soy sauce koji), p. 346-57 (use of koji in making jiang and 
soy sauce, yellow coat / mold koji, glutinous rice koji, 
yellow seed = huang tzu), p. 360-62, 371 (yellow mold koji), 
p. 375 (barley koji), p. 380-81 (use of koji with meat and 
fi sh, hai making), p. 387-88 (cha making), p. 390 (use of koji 
with meat and fi sh), p. 395-97 (koji in Southeast Asia),
 p. 405 (rice koji is called nü qu), p. 406-07 (use of koji 
in pickling vegetables), p. 415 (qu refers to mold ferments = 
koji),
 p. 592 (Aspergillus, grain molds, mixed cultures 
of microorganisms, yeasts in koji), p. 593 (origin and 
discovery of koji), p. 593-94 (amylase, koji enzymes, koji 
development, products related to grain koji molds), p. 599-
600 (koji’s evolutionary history and development), p. 595 
footnote (grain molds, mixed cultures of microorganisms), 
p. 605 (ritual sacrifi ce, yellow coat koji), p. 608 (koji 
technology dissemination). Address: Alexandria, Virginia.

2104. Kim, Soo-Hee; Lee, Y.B.; Hwang, I.K. 2000. [Studies 
on volatile compounds in lipoxygenase defi cient-soybean 
and its products]. Korean J. of Food and Nutrition 13(2):118-
124. [11 ref. Kor; eng]
• Summary: “Lipoxygenase (LOX) in soybeans is 
responsible for beany fl avors which limit the wide utilization 
of soybeans to foods. This study was conducted to analyze 
beany fl avor compounds of the normal Hwang-keumkong 
and LOX-defi cient soybean cultivars, Jinpumkong which 
lacks L-2, L-3, and Jinpumkong 2 which lacks all L-1, L-2, 
L-3.” Address: 1. Dep. of Food and Nutrition, Kyungmin 
College, Kyonggi-do, Korea.
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2105. Adams, M.R.; Moss, M.O. 2000. Food microbiology. 
2nd ed. Cambridge, England: Royal Society of Chemistry. 
xiv + 479 p. + 16 pages of unnumbered plates. Illust. 24 cm. 
[439* ref]
• Summary: This book focuses on general principles, and 
does not try to mention every fermented food. Chapter 
9.12, “Mould fermentations” (p. 363-68) discusses tempeh, 
soy sauce and rice wine [saké], koji (a mould enzyme 
preparation), miso, and Chinese chiang [jiang].
 Ochratoxin may result from contamination of soya beans 
by Aspergillus species. Address: Univ. of Surrey, Guildford, 
UK.

2106. Liberty, Anne. 2000. Super soy! Protect yourself 
against bone loss, heart disease, cancer, menopause, high 
cholesterol. Boca Raton, Florida: American Media Mini 
Mags Inc. 66 p. 14 cm. [1 ref]
• Summary: This mini-book (only 5½ inches high) was sold 
(for $1.19) next to the tabloid magazines at the checkout 
stand at Longs Drug Store in Lafayette, California. On the 
little cover is a color photo of a grey-haired and healthy-
looking lady holding a glass of soymilk. Contents: All 
about soy: Inside the soybean (phytoestrogen, isofl avones, 
genistein, protease inhibitors), eight of soy’s top health 
benefi ts (antioxidant protection from free radicals, breast 
cancer protection, cholesterol control, colon cancer 
protection, strong bones, hot fl ash reduction, a strong 
immune system, and kidney disease prevention), different 
soy products (green soybeans, hydrolyzed vegetable 
protein {HVP}, infant formula {soy-based}, lecithin, meat 
alternatives, miso, non-dairy frozen soy (“soy ice cream”), 
soy cheese, soy fl our, soy grits, soy protein (incl. TSP = 
textured soy protein = textured soy fl our), soy sauce, soy 
yogurt, whole soybeans, soy nut butter, soy nuts, soy oil, 
soy sprouts, tempeh, tofu, whipped soy-based topping, 
yuba), nutritional value, how much do you need? Bone loss. 
Heart disease and cancer: Heart disease, cancer (genistein, 
isofl avones, phenolic acids, phytates, protease inhibitors). 
Menopause. Cholesterol. Cooking with soy products: Soy 
fl our, miso, soy milk, soy protein, tofu, tempeh. Delicious 
soy recipes.
 The author frequently refers to Earl Mindell, PhD, but 
has no real scientifi c references. Many of the recipes were 
provided by the United Soybean Board. On the last page are 
two sources of more information and recipes: The United 
Soybean Board website www.talksoy.com and the Indiana 
Soybean Board website www.soyfoods.com.

2107. Ibe, Sachie; Kumada, Kaoru; Yoshibe, Mineko; Onga, 
Tsutomu. 2001. [Production of natto which contains a high 
level of isofl avone aglycons]. Nippon Shokuhin Kagaku 
Kogaku Kaishi (J. of the Japanese Society for Food Science 
and Technology) 48(1):27-34. Jan. [13 ref. Jap; eng]

• Summary: “To our knowledge, this is the fi rst report to 
indicate that B. subtilis (natto) possesses beta-glucosidase 
[an enzyme] with the ability to hydrolyze isofl avone 
glycoside.” Address: 1, 3-4. Ohyamatofu Co., Ltd., 575, 
Shirone, Isehara-shi, Kanagawa-ken 259-1147, Japan.

2108. Kashihara, Keiko; Nio, Noriki; Kobota, Kouji. 
2001. [Purifi cation and characterization of a protease in 
commercial natto]. Nippon Shokuhin Kagaku Kogaku Kaishi 
(J. of the Japanese Society for Food Science and Technology) 
48(2):134-37. Feb. [13 ref. Jap; eng]
• Summary: “A protease was purifi ed from commercial 
natto. The protease extracted from commercial natto was 
purifi ed sequentially by column chromatographies on DEAE-
Toyopearl, Butyl-Toyopearl, and Mono Q. The enzyme 
was most active at pH 10, and its optimum temperature 
was 50ºC. The molecular weight was 29 k Da by SDS-
PAGE and 28077.4 by mass spectrometry. N-terminal 21 
amino acid residues exhibited a high homology with those 
of subtilisins and nattokinase. The activity was inhibited 
by PMSF (Phenylmethylsulfonyl fl uoride). Hydrolysis of 
the oxidized insulin B-chain with this natto protease was 
observed primarily at Leu15-Tyr16, and as the secondary 
cleavage site at Ala14-Leu15, which was not yet observed in 
the already-known subtilisins. The isoelectric point (pI) of 
9.6 is different from that of the serine protease (pI of 8.6) 
purifi ed from natto. These results indicate that this protease 
is a subtilisin-like serine protease different from subtilisins 
and natto protease which have been reported. (Received Jun. 
20, 2000 ; Accepted Oct. 27).” Address: Ajinomoto Co., 
Inc., Food Research & Development Labs, 1-1, Suzuki-cho, 
Kawasaki-ku, Kawasaki-shi, Kanagawa prefecture 210-0861, 
Japan.

2109. Product Name:  Grainaissance Rice Shake [Vanilla 
Soy Creme].
Manufacturer’s Name:  Grainaissance, Inc.
Manufacturer’s Address:  1580 62nd St., Emeryville, CA 
94608.  Phone: 415-547-7256.
Date of Introduction:  2001 March.
Wt/Vol., Packaging, Price:  16 oz (pint) plastic bottle.
How Stored:  Refrigerated.
New Product–Documentation:  Ad (1/6 page, color) 
in Natural Foods Merchandiser. 2001. March. p. 143. 
“Naturally soy... Perfectly delicious.” Amazake: The amazing 
shake!... “A great tasting, naturally sweet blend of rice, 
vanilla, and smooth creamy soymilk... Made with organic 
rice and non-GMO soy with no added sweeteners.” Spot in 
New Product Review (Penton/NFM, Colorado). 2001. Spring. 
p. 4. “Grainaissance announces a new fl avor to its line of 
Amazake Rice Shakes: Vanilla Soy Crème.” It is made with 
organic rice and non-GMO soy, has no added sweeteners, 
and contains 32 mg of naturally occurring isofl avones per 16 
oz serving.
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2110. Bennett, Joan W. 2001. Aspergillus and koji: History, 
practice and molecular biology. Society for Industrial 
Biology News 51:65-71. March/April. [6 ref]
• Summary: Contents: Introduction. Shoyu, miso and sake. 
Dr. Jokichi Takamine and Industrial enzymology. Contains 
a brief biography of Takamine and a summary of his many 
contributions.
 “Shoyu, miso, and sake are all Aspergillus-based koji 
fermentations. In these processes, the starch is turned into 
sugars by the amylolytic enzymes of the fungus.”
 “According to statistics from Kikkoman Corporation,... 
the population of Japan consumes about 317,000,000 
gallons of soy sauce per year, which works out to about 10 
liters [2.64 gallons] per person.” Consumption of soy sauce 
is increasing in the United States, where Kikkoman now 
operates two manufacturing plants.
 “The production of soy sauce takes about six months. 
The raw materials are soybeans, wheat, salt, and water. The 
contributing microorganisms are Aspergillus oryzae or A. 
sojae, lactobacilli [lactic acid bacteria], and yeasts. Wheat 
is roasted and crushed; soybeans are steamed; then an 
Aspergillus starter (tane koji) is added to the combined wheat 
and soybean mixture. The particular strains of Aspergillus 
play a critical role in determining the fl avor of the fi nal 
product. After three days of incubation, a brine solution is 
added to the resultant koji, forming a kind of wet mash called 
moromi. The moromi is fermented in tanks for approximately 
six months at which point it is fi ltered [and pressed], yielding 
raw soy sauce and a press cake. The sauce is refi ned and 
pasteurized; the press cake is diverted as livestock feed.”
 “Since the 16th century [1500s], sake brewing has 
incorporated a heating step that is similar to the process later 
introduced by Pasteur (‘Pasteurization’) [in 1862] to destroy 
harmful bacteria in wine.”
 “The modern enzyme industry has roots in the Japanese 
shoyu, miso and sake fermentations due to the foresight, 
scientifi c acumen and entrepreneurship of Dr. Jokichi 
Takamine (1854-1922). Although Dr. Takamine spent much 
of his adult life in the U.S., his role as a ‘father of American 
biotechnology’ is not well known in his adopted country. 
His story deserves a wider audience.” A good one-page 
biography follows.
 “On his honeymoon in Washington, DC, Takamine 
continued his study of US patent law, and then returned to 
Japan with his blond, blue-eyed wife. In rapid succession, 
two sons–Jokichi, Jr. and Eben–were born. However 
Caroline was not as adaptable as her husband. Caring 
for young children in a strange culture under the eyes 
of a disapproving mother-in-law only exacerbated her 
homesickness. In an attempt to make his wife happy, and 
with a strong belief that he could establish a successful 
business in the US, Takamine moved his young family back 
to America in 1890.”

 Figures show: (1) The Chinese character for koji (large 
and bold). (2) Scanning electron micrograph of Aspergillus 
sojae conidiospores (two different magnifi cations). (3) Dr. 
Katsuhiko Kitamoto standing next to a keg of sake. (4) Some 
attendees of the International Symposium on Molecular 
Biology of Filamentous Fungi, including Joan W. Bennett. 
Address: Prof., Dep. of Cell and Molecular Biology, Tulane 
Univ., New Orleans, Louisiana 70118.

2111. Han, Bei-Zhong; Rombouts, F.M.; Nout, M.J.R. 2001. 
A Chinese fermented soybean food: review. International J. 
of Food Microbiology 65(1-2):1-10. April. [36 ref]
• Summary: Contents: 1. Introduction.
 2. The classifi cation of sufu.
 3. Manufacturing process.
 3.1. Traditional process with natural fermentation.
 3.1.1. Preparation of tofu
 3.1.2. Preparation of pehtze (pizi)
 3.1.3. Salting
 3.1.4. Ripening
 3.2. Innovated commercial process
 3.2.1. Preparation of tofu
 3.2.2. Preparation of pehtze (pizi)
 3.2.3. Salting
 3.2.4. Ripening
 4. Chemical composition and nutritional quality of sufu
 5. Conclusion
 “Abstract: Sufu or furu is a fermented soybean product 
originating in China. It is a cheese-like product with a 
spreadable creamy consistency and a pronounced fl avour. 
Sufu is a popular side dish consumed mainly with breakfast 
rice or steamed bread. It has a long history and written 
records date back to the Wei Dynasty (220-265 AD). Sufu 
is made by fungal solid state fermentation of tofu (soybean 
curd) followed by aging in brine containing salt and alcohol. 
The present review is based on scientifi c data published in 
Chinese and international sources. Several types of sufu 
can be distinguished, according to processing method or 
according to colour and fl avour. Choice of processing can 
result in mould fermented sufu, naturally fermented sufu, 
bacterial fermented sufu, or enzymatically ripened sufu. 
Depending on the choice of dressing mixture, red, white or 
grey sufu may be obtained. The stages of the process are 
discussed and include the preparation of tofu, the preparation 
of pehtze, salting and ripening. Fungal starters include 
Actinomucor spp., Mucor spp. and Rhizopus spp. The 
chemical composition is discussed with particular reference 
to the proximate composition, the amino acid content and 
profi le, as well as the volatile fl avour components of various 
types of sufu.”
 Contents: 1. Introduction (incl. early history). “Due to 
the long history and incomplete written records, no attempt 
was made to search for its origin. The fi rst historical record 
mentioned that the sufu process was carried out in the Wei 
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Dynasty (220-265 AD) (Wang and Du, 1998; Hong, 1985). It 
became popular in the Ming Dynasty (1368-1644) and there 
are many books describing sufu processing technologies 
(Zhang and Shi, 1993).
 “Sufu products are manufactured both commercially and 
domestically, and the annual production is estimated over 
300,000 metric tons in China.”
 2. Classifi cation of sufu (The 4 types based on 
fermentation are Mould-fermented sufu. Naturally-fermented 
sufu. Bacteria-fermented sufu. Enzymatically ripened sufu. 
The four types based on colour and fl avour are: Red sufu. 
White sufu. Grey sufu. Other types incl. zui-fang / tsui fang 
{drunk sufu}).
 3. Manufacturing process (four main steps). 3.2.1. 
Preparation of sufu. 4. Chemical composition and nutritional 
quality of sufu. 5. Conclusion (Sufu “has been widely 
consumed as a relish by Chinese people for more than 1000 
years... Throughout history, the Chinese seemed to follow 
their own ways in developing the product without foreign 
infl uences”). Address: Lab. of Food Microbiology, Dep. of 
Agrotechnology and Food Sciences, Wageningen Univ., P.O. 
Box 8129, 6700 EV Wageningen, The Netherlands.

2112. Leejeerajumnean, Arunsri; Duckham, S.C.; Owens, 
J.D.; Ames, J.M. 2001. Volatile compounds in Bacillus-
fermented soybeans. J. of the Science of Food and 
Agriculture 81(5):525-29. April. [23 ref]
• Summary: “Abstract: Thua nao, a traditional, proteolytic, 
fermented soybean condiment of northern Thailand, was 
prepared from cooked whole soybeans by natural fl ora 
fermentation. The microbial fl ora during the fermentation 
was dominated by Bacillus species. The formation of volatile 
compounds during the fermentation was studied. In addition, 
the volatile compounds of two samples of commercial dried 
thua nao and two samples of commercial Japanese natto 
were analysed. Fermentation led to a large increase in the 
concentration of total volatile compounds, from 35 mcg 
per kg wet weight in cooked soybeans to 3500 mcg per kg 
wet weight in 72h fermented material. The major volatile 
compounds in fermented beans were 3-hydroxybutanone 
(acetoin), 2-methlybutanoic acid, pyrazines, dimethyl 
disulphide and 2-pentylfuran.” Address: Dep. of Food 
Science and Technology, The Univ. of Reading, Reading, 
RG6 6AP, UK.

2113. Maeda, Hiroshi; Mizutani, Osamu; Yamagata, Y.; 
Ichishima, E.; Nakajima, T. 2001. Alkaline-resistance 
model of subtilisin ALP I, a novel alkaline subtilisin. J. of 
Biochemistry (Tokyo) 129(5):675-82. May. [39 ref]
• Summary: The alkaline-resistance mechanism of the 
various alkaline-stable enzymes is not yet known. To clarify 
the mechanism of alkaline-resistance of alkaline subtilisin, 
structural changes of two typical subtilisins, subtilisin ALP 
I (ALP I) and subtilisin Sendai (Sendai), were studied by 

means of physicochemical methods. Conclusion: Alkaline 
resistance is closely related to the surface structure of the 
enzyme molecule. Address: Lab. of Molecular Enzymology, 
Div. of Life Science, Graduate School of Agricultural 
Science, Tohoku Univ., Tsutsumidori Amamiyamachi, Aoba-
ku, Sendai 981-8555, Japan.

2114. Messina, Mark. 2001. Soy and thyroid function: 
studies show little effect. Soy Connection (The) (Jefferson 
City, Missouri–United Soybean Board) 9(2):1-2, 5-6. Spring. 
[19 ref]
• Summary: “There has been much discussion of late over 
the possible adverse effects of soy consumption on thyroid 
function in both infants and adults. In fact, researchers from 
the National Center for Toxicology (NCTR), which is part of 
the U.S. Food and Drug Administration, have even expressed 
some concerns. But concerns about the effects of soy on 
thyroid function are not new.
 “The fi rst report that soybeans produced goiter in iodine-
defi cient rodents was published in 1933 (1). Subsequent 
animal studies published in the 1930s and 1940s produced 
similar fi ndings. However, iodine fortifi cation of the diet 
was shown to largely eliminate this problem, although soy-
fed animals required approximately twice as much iodine 
to prevent enlarged thyroids as animals fed soy-free diets, 
and in some cases, slight histological abnormalities of the 
thyroid gland still persisted (2, 3). Heated soy products were 
shown in some studies to be less goitrogenic than raw soy 
products although data are mixed on this point (4). Possible 
explanations for the effect of heat treatment on goitrogenicity 
include the destruction of heat labile goitrogenic factors and 
an improvement in overall protein nutriture.
 “In the late 1950s, 10-15 cases of goiter were identifi ed 
in infants fed non-iodized soyfl our-based infant formula (5, 
6). However, this type of formula has not been used since 
the 1960s. Today, soy formula is based on soy protein isolate 
and is fortifi ed with iodine. No cases of goiter in infants, 
due to the consumption of soy protein isolate-based iodized 
formula as is used today, have been reported in the scientifi c 
literature. In animals, soy protein isolate (approximately 90 
percent soy protein) has been shown to be less goitrogenic 
than soyfl our (approximately 50 percent protein) and, as 
noted previously, iodine fortifi cation largely overcomes 
soy-related goitrogenicity (4). Unfortunately, no studies 
solely designed to study the effect of soy formula on thyroid 
function in infants have been conducted. Still, given the 
millions of infants fed soy formula over the past three to 
four decades, it is reasonable to assume that if a problem 
existed, more than likely it would have been reported upon 
by pediatricians in the medical literature.
 “There are, however, at least limited data suggesting that 
infants with congenital hypothyroidism who consume soy 
formula require about 25 percent more synthetic hormone 
than infants with congenital hypothyroidism on non-soy 
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formulas (8). But this may not be a systemic effect, since 
fi ber supplements also necessitate that patients increase 
their thyroid hormone medication (9). This suggests soy, 
like fi ber, may interfere with either the absorption of thyroid 
hormone (in the case of medication), or may interfere with 
reabsorption by interrupting the enterohepatic circulation of 
thyroid hormone.
 “There have been many attempts to identify the factors 
in soy responsible for goitrogenicity in animals but these 
studies have produced confl icting results. Largely on the 
basis of in vitro data, NCTR researchers suggested that 
fl avonoids, including isofl avones, are goitrogenic (10, 
11). And in fact, very recently, dietary genistein (the main 
soybean isofl avone) was found to inhibit thyroid peroxidase 
by up to 60 percent in rats (12). Thyroid peroxidase (TPO) is 
the primary enzyme responsible for the synthesis of thyroid 
hormone. However, despite inactivation of TPO, the thyroid 
gland of genistein-fed rats was normal, as were thyroid 
hormone levels. Furthermore, a recently conducted human 
trial showed no effects of isofl avone supplements on thyroid 
function (13). And several other human studies have also 
found little or no effect of soyfoods (see below).
 “One study conducted in Japan did fi nd that soy 
consumption was associated with adverse effects (increase 
TSH levels) on thyroid function in older women, including 
an increased incidence of goiter (14). Women in this three-
month study consumed 30 g/day of pickled soybeans 
stored in rice vinegar. However, this study suffers from 
many design fl aws and, although these results should not 
be ignored, they directly confl ict with the results from 
several, better-designed studies (15). For example, recent 
work from the University of Minnesota indicates that the 
consumption of isofl avone-rich soy over a three-month 
period had little effect on thyroid hormone levels in either 
pre- or postmenopausal women (16). And as already noted, 
a recently conducted double blind study involving 38 
postmenopausal women over the age of 64 who were not on 
hormone therapy, found no differences in thyroid function, 
based on measures of thyroid stimulating hormone (TSH), 
total thyronine (T4), and triiodothyronine (T3), between 
women given daily either a placebo or a supplement that 
provided 90 mg of isofl avones (expressed as aglycone units) 
(13).
 “Overall, there appears to be little reason to think that 
in healthy adults, either soy isofl avone supplements, or 
soyfoods, will exert adverse effects on thyroid function. Even 
the NCTR researchers acknowledge that soy is not likely 
to be a problem in iodine-replete individuals. In contrast, 
arguably, in people who are predisposed to goiter or who 
are consuming marginally iodine suffi cient diets, soy could 
conceivably be a risk factor for goiter. So, it is important to 
note that as many as 10 percent of postmenopausal women 
may have subclinic al hypothyroidism (17). This group may 
be sensitive to the adverse effects of weak goitrogens. The 

iodine status of the U.S. population is considered adequate 
although there is a downward trend in iodine intake and 
subsets of the population may have marginal intakes (18).
 “In conclusion, there is no reason to restrict soy 
consumption over concerns about the impact on thyroid 
function. When counseling patients consuming large 
amounts of soy, it is important to make sure iodine intake 
is adequate. But of course, all people, regardless of their 
dietary pattern, need to consume suffi cient amounts of 
iodine. Any concerns about the effect of soy on thyroid levels 
can be defi nitively addressed by having thyroid hormone 
levels measured. Even this step is not unordinary, since the 
American Thyroid Association recommends that all people 
have their thyroid hormone levels checked every fi ve years 
beginning at the age of 35 (19).” Address: PhD.

2115. Sakyi-Dawson, E.O.; Nartey, N.N.; Amoa-Awuah, 
W.K. 2001. Feasibility of the use of starter cultures in the 
production of soydawadawa [soy dawadawa] (Abstract). 
Abstract of presentation, IFT Annual Meeting, June 23-27. 
http://ift.confex.com/ift/2001/techprogram/paper_8633.htm.
• Summary: Dawadawa is a food condiment produced by 
the spontaneous alkaline fermentation of the seeds of the 
African locust bean (Parkia biglobosa) or soybeans (Glycine 
max). It is commonly utilized in West Africa for fl avoring 
soups and stews. Dawadawa contributes signifi cantly to the 
intake of protein, essential fatty acids and B-group vitamins 
and is a good source of lysine, which is limiting in cereal 
foods. Making available hygienically processed dawadawa 
of consistently high quality will encourage its use. Use of 
starter cultures is one way of achieving this.
 “The objective was to identify and select 
microorganisms for use in a starter culture for the production 
of soydawadawa of good consistent quality.
 “Forty-one Bacillus cultures, which had been isolated 
from spontaneously fermented soydawadawa, were screened 
for their proteolytic and amylolytic activities as well as for 
their ability to grow on soy agar. Twelve isolates that showed 
high proteolytic activity, amylolytic activity, rapid increase 
in pH, good growth on soybean agar and fast growth when 
inoculated in sterile soybeans were selected for development 
into starter cultures. From the initial twelve isolates used to 
prepare soydawadawa, four Bacillus subtilis isolates were 
selected based on the results of preliminary sensory analysis. 
These were then used to produce soydawadawa (S1, S2, S3 
and S4) for further chemical and sensory studies.
 “Differences in proteinase and amylase activities of S1, 
S2, S3, S4 and spontaneously fermented beans (SPT) were 
not statistically signifi cant. Total free amino acid content was 
highest in the soydawadawa produced with starter cultures. 
Based on texture, colour and aroma, overall preference 
was in the order SPT> S1> S4> S3> S2. There were no 
signifi cant differences in the preference for the fl avor of 
soups fl avored with SPT, S1 and S4. The preference for the 
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taste was in the order S1> SPT> S4.
 “Soydawadawa of acceptable sensory characteristics can 
be produced using starter cultures.”
 Note the high ranking on both rankings of SPT = 
spontaneously fermented beans! Address: 1. Dep. of 
Nutrition and Food Science, Univ. of Ghana, P. O. Box 
LG134, Legon; 2. Food Research Inst., Council for Scientifi c 
and Industrial Research, P. O. Box M20, Accra. All: Ghana.

2116. Urano, Tetsumei; Hayato, I.; Umemura, K.; Suzuki, 
Y.; Oike, M.; Akita, S.; Tsukamoto, Y.; Suzuki, I.; Takada, 
A. 2001. The profi brinolytic enzyme subtilisin NAT purifi ed 
by Bacillus subtilis cleaves and inactivates plasminogen 
activator inhibitor Type 1. J. of Biological Chemistry 
276(27):24690-96. July 6. [43 ref]
• Summary: Subtilisin NAT (formerly designated BSP, 
or nattokinase) is a profi brinolytic serine proteinase 
from Bacillus subtilis, the bacterium used in the natto 
fermentation. Address: 1-2. Dep. of Physiology, Hamamatsu 
Univ. School of Medicine, 3600, Handa-cho, Hamamatsu, 
431-3192, Japan.

2117. Lien, Susanne. 2001. Industrial enzymes used in 
making rice beverages or amazake may be genetically 
engineered (Interview). SoyaScan Notes. Aug. 23. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: Susanne and her husband and business partner 
are doing research on making amazake in Europe. In doing 
research on industrial enzymes, she asked whether or not 
they were genetically engineered. She was always given 
the same answer: “We cannot guarantee that they are not 
genetically engineered.” Susanne worked closely with Judyth 
Sassoon, who has a PhD in microbiology, was trained at 
Oxford, and now works at a university. Judyth confi rmed 
what Susanne had been told. Address: Bio-Sophia Products 
AS, Saksumdalsvn. 335, N-2608 Lillehammer, Norway.

2118. Hiroyuki, Fujita; Yamagami, T.; Oshima, K. 2001. 
Long-term ingestion of a fermented soybean derived Touchi-
extract with -glucosidase inhibitory activity is safe and 
effective in humans with borderline and mild type-2 diabetes. 
J. of Nutrition 131(8):2105-08. Aug. [31 ref]
• Summary: How interesting that the word “touchi” should 
be considered the modern scientifi c name of fermented black 
soybeans (pinyin: douchi, doushi).
 “Touchi extract (TE) is a fermented soybean product 
prepared by fi rst steaming and then fermenting soybeans 
with koji (Aspergillus sp.)” molds. It has been found to 
counteract hyperglycemia in rats and humans. “It may be a 
useful tool for improving glycemic control in people with 
borderline type-2 diabetes mellitus.” Address: Research 
and Development Dep., Nippon Supplement Inc., Kita-ku, 
Osaka, Japan.

2119. Johnson, Susan L.; Fehr, W.R.; Alt, B.J. 2001. 
Breeding for seed size and composition of vegetable 
soybean. In: T. Lumpkin, ed. 2001. Second International 
Vegetable Soybean Conference. Pullman, Washington: 
Washington State University. 202 p. See p. 63-65. [3 ref]
• Summary: Contents: Introduction and methods: 
Breeding for seed size. Results. Conclusions. Developing 
lipoxygenase-free cultivars.
 “Specialty soybean... cultivars with large seed size are 
used in the production of edamame. At Iowa State University 
a variety is considered large seeded if it has a seed size of 
250 mg per seed or larger. The objective when breeding 
large-seeded cultivars is to maintain the desired seed size, 
while increasing seed yield and other desirable agronomic 
traits.” Address: 1. johnny2@iastate.edu 2. wfehr@iastate.
edu 3. brianalt@iastate.edu All: Dep. of Agronomy, Iowa 
State Univ., Ames, Iowa 50011.

2120. Yang, Ray-yu; Shanmugasundaram, S.; Yan, M. 2001. 
Quality of lipoxygenase-null vegetable soybean lines at 
vegetable and grain stages. In: T. Lumpkin, ed. 2001. Second 
International Vegetable Soybean Conference. Pullman, 
Washington: Washington State University. 202 p. See p. 195-
199. [10 ref]
• Summary: Contents: Introduction. Materials and methods: 
Soybean materials, NIRS analysis, statistical analysis, micro-
constituent analysis, beany fl avor and protein recovery. 
Results: Nutritional and eating qualities, beany fl avor and 
protein recovery. Conclusions. Acknowledgements. Address: 
1. Nutrition and Analytical Lab., Asian Vegetable Research 
and Development Center, PO Box 42, Shanhua, Tainan, 
Taiwan. E-mail: ryy074@netra.avrdc.org.tw 2. sundar@
netra.avrdc.org.tw 3. yanmr@netra.avrdc.org.tw.

2121. Liu, Keshun. 2001. Manuales de procesamiento 
de frijol soya 1: Sabor afrijolado de la soya y su control 
[Manuals for soybean processing 1: Beany fl avor of soya and 
its control]. Mexico City, Mexico: Asociación Americana de 
Soya. 16 p. Sept. Illust. 21 x 11 cm. [Spa; Eng]
• Summary: This booklet is in both Spanish (left hand pages) 
and English (right). Contents: Introduction. Beany fl avor and 
its signifi cance in soyfood acceptance. Key causes for beany 
fl avor formation (lipoxygenase enzyme in the presence 
of oxygen). Processing to control beany fl avor (soymilk). 
Breeding to control beany fl avor. Summary. Address: Liu: 
PhD, Monsanto Co., St. Louis, Missouri; American Soybean 
Assoc.: Jaime Balmes 8–2º piso, Colonia Los Morales 
Polanco 11510. Phone: +52 5281-0120.

2122. Chemical and Engineering News. 2001. Obituaries: 
Robert C. Gunther. Oct. 22. p. 79.
• Summary: Robert Gunther, age 85, died on 16 June 2001 
in Woodruff, Wisconsin. He was a resident of Hot Springs 
Village, Arkansas. Gunther was born in 1916 in Galesburg, 
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Illinois. In 1938 he received a B.A. degree from Knox 
College in Galesburg. He then attended the University 
of Illinois, where he earned his MS and PhD degrees in 
organic chemistry in 1940 and 1942 respectively. In 1950 he 
returned to Galesburg, where he worked for 30 years as vice 
president of Gunther Products, a division of the A.E. Staley 
Manufacturing Co. He retired in 1980. He held several U.S. 
patents in protein whipping agents.
 Note: Gunther Products Inc. was founded in 1949 by 
J. Kenneth Gunther, the elder brother of Robert C. Gunther. 
Ken was president of the company.

2123. Klein, Barbara. 2001. List of publications: 1974-1999. 
Urbana, llinois. 2 p. 28 cm. [23 ref]
Address: Univ. of Illinois, Urbana, Illinois.

2124. Bennett, Joan W. 2001. Adrenalin and the cherry trees: 
Jokichi Takamine, a pioneer of American biotechnology, 
isolated the hormone a century ago. Modern Drug Discovery 
(MDD) 4(12):47-48, 51. Dec. [2 ref]
• Summary: “The isolation of adrenalin (also: adrenaline)–
the fi rst hormone to be obtained in pure form and called ‘the 
blood-pressure-raising principle of the suprarenal glands’–
was fi rst reported in 1901. The work was done in a small 
independent laboratory run by Jokichi Takamine, a Japanese 
chemist who spent most of his adult life in the United States. 
His success in isolating adrenalin was a surprise to the 
scientifi c community, especially because his competition 
included such better known fi gures as John Jacob Abel of 
Johns Hopkins University and Otto von Furth of Strasburg, 
Germany (now France).
 “Jokichi Takamine was born on November 3, 1854, in 
a small town [Takaoka] on the west coast of Japan, shortly 
after Commodore Matthew Perry’s black gunships arrived in 
Tokyo Bay [14 July 1853] and opened Japan to the West.”
 He married Caroline Field Hitch of New Orleans. 
“For their honeymoon, Takamine took his bride to South 
Carolina, where they visited fertilizer plants; to Washington, 
DC, where he studied U.S. patent law; and then west to 
California, where they embarked on the long sea voyage to 
Japan.” Discusses Takamine’s early life and work with koji, 
the diastatic enzyme, Taka-Diastase, and Parke, Davis & 
Company.
 “With Parke, Davis as his patron, Takamine moved his 
family to New York [City] and established an independent 
laboratory on East 103rd Street around 1898. It was there 
that the famous work on adrenalin was conducted. Using his 
profi ts from Taka-diastase, Takamine hired a young chemist 
from Japan, Keizo Uenaka (sometimes transcribed Keizo 
Wooyenaka), to assist him. For the next two years, their main 
attentions were focused not on enzymes but on another class 
of biological compounds that were active in minute amounts, 
the ‘internal secretions’ associated with the glands.
 “In 1895, George Oliver and Edward Schäfer had 

discovered that when the secretions of the adrenal glands 
were extracted and injected into an experimental animal, they 
could raise blood pressure. The purifi cation of this principle 
became a matter of interest, and in 1897 John Jacob Abel and 
Albert C. Crawford thought they had succeeded when they 
purifi ed a crystalline principle they named epinephrine. (It 
was later shown that they had isolated a benzoyl derivative 
rather than the pure hormone.)
 “Takamine was encouraged by Parke, Davis to follow 
up on the epinephrine work, and sometime in 1900 he visited 
Abel’s laboratory at Johns Hopkins University, where he 
was welcomed and shown full scientifi c courtesy. Then, 
working with Uenaka, Takamine followed Abel’s methods 
for removing fat and protein, partitioning his concentrated 
extract with acidifi ed water, and then precipitating the active 
principle with ammonia. It was Uenaka, working alone 
one night, who fi rst obtained a crystalline product, but it 
was Takamine who fi led a patent application on November 
5, 1900, titled ‘Glandular Extractive Product’ on a blood-
pressure raising principle he called adrenaline. Within a 
few months, Takamine presented two papers, one before 
the Society of Chemical Industry and another before the 
New York Medical Society. That same year (1901), he 
published two single-author papers in the scientifi c literature 
and applied for and was awarded the right to use the word 
Adrenalin as a trademark. Simultaneously, a colleague 
at Parke, Davis, Thomas Aldrich, published the correct 
chemical structure, and the company began marketing the 
product under the trade name Adrenalin.
 “The discovery of adrenalin was a medical and popular 
sensation. Physicians carried it in their bags and it was said 
that Gene Tunney, the champion boxer, always kept some 
on hand when he went into the ring. The drug transformed 
surgery, where it was used to control hemorrhage... The 
emperor of Japan acknowledged Takamine’s feat by 
conferring the Order of the Rising Sun, Fourth Class. He 
also sent 15 imperial cherry trees to Parke, Davis, where they 
were planted in front of the administrative offi ces.
 “John Jacob Abel, who had not spent his honeymoon 
studying patent law, felt scooped and duped. Although he 
accepted the fact that Takamine had isolated a crystalline 
product, he persisted in the belief that the product was not 
pure and that the chemical formula proposed by Aldrich and 
Takamine was not correct. Horace Davenport, Beaumont 
Professor of Physiology at the University of Michigan, 
later wrote, ‘A faint air of scandal seemed to hang over 
adrenalin.’ Gradually, the term ‘adrenalin’ fell out of the 
scientifi c literature and was replaced with ‘epinephrine.’ 
But adrenaline was the word adopted in ordinary language. 
People commonly talked about having ‘an adrenaline rush’ 
or ‘getting their adrenalin up.’
 “Although Abel was wrong about the chemical structure 
of epinephrine, his assertion that Takamine’s adrenaline 
was impure was shown to be correct in a way that did not 
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anticipate, or could not have been demonstrated, given the 
chemistry of the time. The contaminant was norepinephrine. 
The early 20th century product sold by Parke, Davis 
under the trade name Adrenalin was actually a mixture of 
epinephrine and norepinephrine.
 “Although Takamine’s patent was originally fi led on 
November 5, 1900, the application was subsequently divided 
and refi led. Eventually, on June 2, 1903, fi ve separate U.S. 
patents were granted to Takamine on adrenaline. He also 
obtained British and Japanese patents on the drug. Later, 
a rival company of Parke, Davis, H.K. Mulford, attacked 
the adrenaline patents with the argument that the hormone 
existed in nature and that Takamine’s work had been 
anticipated by Abel and von Furth.” Mulford took the case to 
court.
 “Federal Judge Learned Hand listened to days of 
technical testimony and immersed himself in the chemical 
literature surrounding the rival claims. His cogent and 
chemically accurate summation contains one of the most 
famous lines in biotechnology patent history: ‘I cannot stop 
without calling attention to the extraordinary condition of the 
law which makes it possible for a man without a knowledge 
of even the rudiments of chemistry to pass on such questions 
as these (Circuit Court, S.D. New York, April 28, 1911, 
Federal Register 189:115). Judge Hand ruled in favor of 
Takamine; Mulford was ordered to cease infringing.”
 There follows a short summary of how Takamine helped 
to bring cherry trees to Washington, DC. “When Takamine 
learned in 1909 that First Lady Helen Herron Taft was 
working to beautify the Tidal Basin around the Potomac 
River in Washington, DC, he funded a gift of 2,000 cherry 
trees from the mayor of Tokyo to the city of Washington.” 
The real story is much more complex than the one presented 
here.
 “Jokichi Takamine died on July 22, 1922, of a liver 
[sic, kidney] ailment that had plagued him most of his 
life. In his obituaries, he was called the Japanese Thomas 
Edison and the Japanese Pasteur. For his pioneering patents 
and entrepreneurial spirit, he could also be considered the 
forgotten father of American biotechnology.”
 A portrait photo (owned by the National Library of 
Medicine) shows Jokichi Takamine. Address: Dep. of 
Cell and Molecular Biology, Tulane Univ., New Orleans, 
Louisiana 70118.

2125. Chajuss, Daniel. 2001. Soy protein concentrate: 
processing, properties and prospects. INFORM (AOCS) 
12(12):1176-80. Dec. [7 ref]
• Summary: Worldwide production in the year 2000 is 
estimated as follows: Soy protein concentrate 350,000 tonnes 
(metric tons), soy protein isolate 220,000 tonnes, soy fl ours 
(full-fat or defatted, toasted or enzyme active, and textured) 
120,000 tonnes.
 Contents: Introduction. Processing. Properties and 

applications. Prospects (market outlook). Tables: (1) 
Typical analysis of “traditional” aqueous alcohol-washed 
soy protein concentrates. (2) Applications of traditional soy 
protein concentrate. Figure: Flow chart for production of soy 
protein concentrate (incl. soy molasses, phytochemicals, and 
isofl avones). Address: Hayes General Technology Company 
Ltd., Misgav Dov 19, Mobile Post Emek Sorek, 76867 Israel. 
Phone: 972-9-859-2925.

2126. Huang, H.T. (Hsing-Tsung). 2002. Takamine Jokichi 
and the transmission of ancient Chinese enzyme technology 
to the West. In: Alan K.L. Chan, Gregory K. Clancey and 
Hui-Chieh Loy, eds. 2002. Historical Perspectives on East 
Asian Science, Technology and Medicine. Singapore: World 
Scientifi c Publishing Co. See p. 525-32.
• Summary: “When we talk of technology transfer in the 
last hundred years, we tend to think of the traffi c as fl owing 
entirely from West to East. Actually, even in the 20th 
century signifi cant bits of Chinese or East Asian technology 
were also being transmitted to America and Europe. Of 
these the most infl uential and yet least appreciated is the 
use of microbial enzymes in food processing and related 
industries.”
 Most of the enzymes used today are derived from 3 
genera of moulds, namely Aspergillus, Rhizopus and Mucor. 
In the early 1950s Dr. Huang gained a working knowledge 
of the enzyme industry in the U.S. when he worked as a 
research chemist at the Enzyme Research Department of 
Rohm and Haas Co. (Philadelphia, Pennsylvania).
 Table 1 (p. 526) shows microbial enzymes used in food 
processing in 2002, and Table 2 (p. 527) shows those used 
in food processing in 1951. Takamine Laboratories (Clifton, 
New Jersey) made and marketed Takadiastase, a digestive 
aid. Wallerstein & Co. (New York) produced the enzyme 
papain for chillproofi ng of beer. Rohm & Haas pioneered the 
application of pancreatic enzymes for the bating of hides. All 
3 companies were founded at about the turn of the 19th to 
20th centuries.
 Jokichi Takamine’s innovation was based on koji 
(Chinese: qu [pronounced ch’ü]; the Japanese word is written 
with the ancient Chinese character), which has been used in 
Japan for centuries to make saké (and other alcoholic drinks), 
soy sauce, and miso (both soy condiments). “Modern 
microbiological studies show that the principal organisms in 
qu are grain molds of the genera Aspergillus, Rhizopus, and 
Mucor.
 “The origin of qu is obscure. It was a known entity in the 
early Zhou (1000 B.C.), but it could have been in existence 
much earlier, perhaps even before the legendary Xia dynasty 
(2000 B.C.). According to the Jiu Gao (Wine Edict), c. 300 
A.D., by Jiang Tong, qu was fi rst obtained when steamed 
rice was inadvertently left in the open and became mouldy 
[endnote 3 gives the exact Chinese characters]. This view is 
supported by two pieces of evidence. First, rice was already 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   710

© Copyright Soyinfo Center 2021

cultivated extensively and pottery steamers were known 
around 6000 B.C. in the Hemudu culture near Hangzhou 
[W.-G. Hang-chou, or Hang-chow, capital of Zhejiang 
province in eastern China]. Second, this is precisely the way 
a rudimentary qu was prepared and used in making wine in 
the 1950s by the aborigines
 indigenous people in Taiwan. Thus the earliest qu 
probably had rice as the growth substrate. Rice is still the 
principal substrate in South China today. But during the 
Zhou [1045-256 B.C.], as barley and wheat (which were 
considered inferior grains) grew in importance as cultivated 
crops in North China, they were adopted as the preferred 
substrates for making qu. Endnote 4. For further details on 
the origin of qu, see H.T. Huang’s book titled Fermentations 
and Food Science in the Science and Civilization in China 
series.
 “The art of using qu or koji to make fermented drinks, 
i.e. sake, was brought to Japan from South China, probably 
towards the end of the Han dynasty (Shinoda Osamu 1967, 
p. 551-74). Their employment in the making of fermented 
soy condiments, such as Jiang, arrived later during the Tang 
(618-907 A.D.), accompanied by the famous agricultural 
treatise Qimin Yaoshu (Important Arts of the People’s 
Welfare) of 544 A.D. But the Japanese soon developed their 
own versions of soy condiments such as miso which is quite 
unlike the fermented jiang (soy paste) of China.” Modern 
microbiology has shown that the principal mould in koji is 
Aspergillus oryzae.
 “The technology of qu was also transmitted, presumably 
by Chinese immigrants in more recent centuries, to 
Indonesia. It is called raggi [ragi] by the natives or peh-khak 
(‘white qu’) by the Chinese settlers. In the 1890s Dutch 
scientists determined that the fungi in raggi were species of 
Mucor and Rhizopus. They tried to exploit the amylolytic 
activity of these fungi for converting grains to alcohol 
commercially in Seclan [Seclin], France, and Antwerp, 
Belgium, but their attempts were unsuccessful.”
 These early ventures might have remained forgotten 
were it not for the work of Jokichi Takamine in the USA. 
There follows a summary of Takamine’s life to 1890. In 
his travels in the U.S. Takamine learned how the brewers 
and distillers there “used malt to hydrolyze grains into 
sugar so they could be fermented into alcohol. He realized 
that Japanese koji was much more active than malt for the 
hydrolysis of grains. He studied the production of ‘diastase’ 
(amylolytic [starch splitting] enzymes) by the koji mold 
Aspergillus oryzae when he returned to Japan. The results 
convinced him that replacing malt with koji enzymes would 
be a great improvement in the manufacture of whiskey.” In 
1890, with the help of his wife’s parents, Takamine made 
the fateful decision to move his family to the USA and to 
start the Takamine Ferment Company in Peoria, Illinois, to 
produce diastase for a local distillery company. The initial 
results were very promising.

 “However, Takamine’s apparent success presented an 
unwelcome threat to the malt producers in Peoria. They 
incited local xenophobia [fear and hatred of strangers or 
foreigners or of anything that is strange or foreign]. One 
night in 1894 the distillery in which his experiments were 
being conducted was burned down.” Note 1. There is no 
evidence that he ever sold any of his purifi ed enzymes in 
Peoria. [Three years later] “He moved his family to Chicago, 
where he continued to promote his diastase preparation. 
Fortunately, by this time, he had obtained a patent (U.S. 
525,820) on the use of his diastase as a cure for dyspepsia.” 
Parke, Davis & Co. (Michigan) agreed to make and market 
the product under the brand name Takadiastase. In 1897 he 
moved his family and research laboratory to New York City. 
Address: Goodwin House, 4800 Fillmore Ave., Alexandria, 
Virginia 22311.

2127. Ontario Soybean Growers Newsletter. 2002. Profi les: 
ProSoya Inc. and the SoyaCow. Feb. p. 7.
• Summary: “For years, proponents of the soybean industry 
have encouraged increased consumption of soyfood 
products, particularly here in North America, as a way 
of increasing soybean production and securing markets. 
Recognizing the demand for food grade markets in Asia was 
one thing but to tap potential markets here in Canada and in 
the US would be even better. But the barriers between that 
ideal and the here and now is the current societal preference 
for meat and potatoes as dietary staples, and a reluctance for 
soyfood products, like soymilk. One of the more common 
complaints is their ‘beany’ fl avour.
 “But relief may be within reach, thanks to ProSoya Inc., 
an Ottawa-based company that has developed a patented 
processing system and the equipment that provides all the 
goodness of soymilk without its telltale ‘beany’ fl avour. Dr. 
Rajendra Gupta, president and founder of ProSoya, takes 
great pride in explaining the process and acknowledges its 
simplicity along with its potential for developing nations.
 “In brief, the ProSoya system was developed after 
researching conventional heat and chemical soymilk 
processing systems that were in use in the mid-1980’s. It 
was determined that the enzyme lipoxygenase catalyzes the 
reaction among water, oxygen and oil in the bean during the 
grinding operation to create soymilk’s beany fl avour and 
that heat and chemical treatments prevented this reaction 
from occurring. Dr. Gupta’s researchers found that a cold 
grinding system, where temperatures are below 60ºC and 
oxygen is eliminated, controls the activity of the enzyme, 
thus minimizing not only the unpleasant fl avour but also the 
chalky mouth-feel.
 “’The process worked but there was no such equipment 
available and we had to build our own,’ says Dr. Gupta, 
noting that initial laboratory models were limited in their 
durability. ‘But eventually we succeeded, and we were 
surprised that there was no beaniness in the product.’



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   711

© Copyright Soyinfo Center 2021

 “One of the other benefi ts of the ProSoya development 
is its low cost and availability for developing nations. In 
fact, some of the initial funding to develop their process and 
equipment was obtained from the Canadian International 
Development Agency, in conjunction with Child Haven 
International, a Maxville, Ontario-based charitable 
organization. Its goal was to provide a means of processing 
food but also to help with job creation in those developing 
nations. To date, ProSoya has sold its process to companies 
in 45 countries, 35 of which are considered developing 
nations. Some of the companies to which they sell their 
process are located in Russia, Latvia, the Ukraine and Egypt 
(the ProSoya website contains translations for Russian and 
Spanish).
 “Unlike the huge requirement of soybeans for oil 
extraction, using the ProSoya method can take advantage 
of smaller volumes of soybeans for soymilk and soyfoods 
production. According to Dr. Gupta, smaller processing 
machines can utilize as little as two kilograms per batch or 
30 to 40 kg per day. Projected over a year, that translates 
into just 8 to 10 tonnes annually. This allows a developing 
nation the opportunity to start small and grow its industry as 
slowly or as quickly as is desired. The fact that the process 
allows the use of almost all grades of soybeans also means 
that developing nations need not be limited fi nancially by 
having to rely solely on higher quality, food grade, imported 
beans. Dr. Gupta also takes great pride and satisfaction in 
this humanitarian component of ProSoya’s development.
 “Here in Canada, ProSoya’s process can be found in 
the So Nice Soyganic line of beverages and the ProSoya 
brand of beverages and soymilk products. Despite a slow 
mainstream acceptance in North America, Dr. Gupta is 
nonetheless encouraged by the increasing popularity of 
soyfood products in this country. ‘In Canada, the growth 
has been quite impressive compared to the U.S. which has 
been lagging behind up to this point,’ he states. The So Nice 
line of products showed an impressive growth rate of more 
than 200 percent up to the end of 2000; it is now around 80 
percent. Over the last few years, growth in the overall market 
has been steady at 40 to 50 percent. ‘Three years ago, it was 
106 percent.’
 “In four or fi ve years, Dr. Gupta projects the growth 
rate will level-off at around 25 percent and while that 
pales in comparison to just three or four years ago, it is 
still a substantial rate, especially as news of the benefi ts 
of soyfoods continues to spread. Isofl avones, protease 
inhibitors, phytic acids and genistein are all being identifi ed 
as healthy components of soy that are further linked to lower 
rates of heart disease, osteoporosis and certain types of 
cancer.
 “For more information on ProSoya, its process and its 
equipment, visit their website at www.prosoya.ca.”
 Contains a small photo of a stainless-steel SoyaCow. 
Address: Box 1199, Chatham, ONT, Canada N7M 5L8.

2128. Imagine Foods, Inc. 2002. 20–Imagine what’s next 
(Ad). Natural Foods Merchandiser. March. p. 6.
• Summary: This creative and sometimes humorous full-
page color ad celebrates Imagine Foods’ 20th anniversary 
of developing and making alternatives to dairy and meat 
products. The text for most years is accompanied by a color 
photo of a product introduced that year–all on a jet-black 
background. Colorful arrows point the reader’s way back and 
forth across the page to the next year.
 1982–Imagine Foods is born in a log cabin in 
Jamestown. Missouri.
 1983–Robert Nissenbaum and Bill Gates contemplate 
the future in slightly different ways.
 1984–Rice Dream Frozen Desserts are introduced to 
critical acclaim at the NNFA Show in Atlanta [Georgia]. 
Now how do we make thousands of gallons?
 1985–World headquarters moved to Palo Alto.
 1986–Rice Dream package is redesigned and seven 
fl avors are added.
 1987–World headquarters moves out of Robert’s house 
and into real offi ces.
 1988–Gone Bananas, frozen chocolate and carob 
covered banana bites, is introduced clearly ahead of its time.
 1989–Imagine introduces the world’s fi rst organic crust, 
vegetarian pocket sandwich.
 1990–Rice Dream beverage premiers after six years in 
development and two US patents.
 1991–Rice Dream Bars and Pies reinvent natural frozen 
novelty desserts.
 1992–Imagine creates Ken & Robert’s Veggie Burger.
 1993–Imagine shelf stable pudding cups are added to the 
non-dairy line of products.
 1994–Original Rice Dream becomes the #1 [best-
selling] product in the natural foods industry. The sky’s the 
limit. And Rice Dream Enriched is launched offering the sale 
calcium and vitamins as milk.
 1995–Robert goes fi shing. Can’t catch anything using 
rice for bait.
 1998–Imagine Organic Soups and Broths revolutionize 
the category. And: Another Dream comes true. Soy Dream 
beverage is introduced in six fl avors. And: Power Dream Soy 
Energy Drink is launched out of necessity to keep up with 
the staff’s energy requirements.
 1999–Soy Dream moves into the refrigerator in gable 
cartons to milk opportunity.
 2000–Rice Dream follows Soy Dream into the 
refrigerator. “Its gett’n crowded in here.”
 2001–Soy Dream Frozen Dessert and novelties are 
introduced. Dreamheads rejoice.
 2002–Visit us at booth #3757 to celebrate our 20th 
anniversary on Saturday from 1 to 3 pm for cake and Soy 
Dream Frozen Dessert. www.imaginefoods.com. Address: 
Palo Alto, California.
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2129. MicroSoy Corporation. 2002. MicroSoy Flakes. 
Exceeding expectations (Leafl et). Jefferson, Iowa. 8 panels. 
Each panel 28 x 21 cm.

• Summary: Leafl et sent 
by Patricia Smith from 
Natural Products Expo 
West at Anaheim. 2002. 
March. Contents: The 
key benefi ts of MicroSoy 
Flakes. Microsoy Flakes 
product types. Microsoy 
Flakes unique fat 
reduction capabilities. 
Controlling lipoxygenase 
and “beany” fl avor in 
soy foods and beverages. 
Verifi cation of Microsoy 
Flakes quality and safety. 
Microsoy Flakes: What 

you should know about processing. The top ten features of 
Microsoy Flakes. About our company.
 “MicroSoy Corporation, formerly known as MYCAL 
Corporation of America, was formed in 1984. MYCAL 
Corporation of America was a wholly owned subsidiary of 
the MYCAL Group based in Osaka, Japan. The company 
was acquired in March 2002 by a group of U.S. investors led 
by Itaru (Terry) Tanaka former General Manager of MYCAL 
Corporation of America.
 “MicroSoy Corporation produces MicroSoy Flakes 
within the heart of the largest and fi nest soybean-producing 
region of the world, Jefferson, Iowa. The company has been 
producing its proprietary MicroSoy Flakes in Jefferson since 
1991, providing the unique soy ingredient for nutritious, 
wholesome and great-tasting food products to millions of 
people, primarily in Japan. With the growing popularity 
of soymilk, soy beverages, tofu, soy yogurt, soy cheeses, 
soy frozen desserts (ice creams) and other soy foods in the 
western hemisphere, MicroSoy is focusing on servicing and 
growing with the expanding global demand.” Address: 300 
East MicroSoy Drive, Jefferson, Iowa 50129. Phone: 515-
386-2100.

2130. Steinkraus, Keith H. 2002. Fermentations in world 
food processing. Comprehensive Reviews in World Food 
Science and Food Safety 1(1):23-32. April. [96 ref]
• Summary: The section titled “Alkaline fermentations” (p. 
28) states that highly alkaline fermentations are generally 
safe. These include dawadawa in Nigeria, soumbara in 
the Ivory Coast, and iru in West Africa–each made by 
fermentation of the soaked and cooked seeds of the African 
locust bean tree (Parkia biglobosa). This is a bacterial 
fermentation; the bacteria belong to the genus Bacillus, 
typically Bacillus subtilis. No inoculum is used.

 Soybeans can be substituted for the locust beans.
 Protein-rich alkaline fermentations also include several 
based traditionally on soybeans; natto from Japan, thua-
nao from northern Thailand, and kinema from Nepal and 
environs. In each food, the essential microorganism is 
Bacillus subtilis and related bacilli. The enzymes produced 
are highly proteolytic; the proteins in the substrate are 
hydrolyzed to peptides and amino acids. Ammonia is 
released and the pH rapidly rises to 8.0 or higher. The 
combination of high pH and free ammonia plus the rapid 
growth of the essential microorganisms at relatively high 
temperatures (above 40ºC) make it diffi cult for spoilage 
microorganisms to grow. Therefore the products are quite 
stable and well-preserved. They are safe to eat even when 
made in an unhygienic environment.
 The section titled “High salt savory fl avored amino 
/ peptide sauces and pastes” (p. 28) discusses sauces and 
pastes including Chinese soy sauce, Japanese shoyu and 
miso, Indonesian kecap, Korean kanjang, Taiwanese inyu, 
and Filipino taosi.
 “The ancient discovery of how to transform bland 
vegetable protein into meat-fl avored amino acid / 
peptide sauces and pastes was an outstanding human 
accomplishment.” Address: Prof. Emeritus, Microbiology 
and Food Science, Cornell Univ., Ithaca, New York 14853.

2131. Liu, B.Y.; Song, H.Y. 2002. [Molecular cloning and 
expression of Nattokinase gene in Bacillus subtilis]. Sheng 
Wu Hua Xue Yu Sheng Wu Wu Li Xue Bao (Shanghai) 
34(3):338-40. May. [Chi]*
• Summary: In order to characterize biochemically the 
enzyme nattokinase, the nucleotide sequence of the 
nattokinase gene was amplifi ed from the chromosomal DNA 
of B. subtilis (natto) by polymerase chain reaction (PCR). 
The expression plasmid pBL NK was constructed and was 
used to transform Bacillus subtilis containing a chromosomal 
deletion in its subtilisin gene. Address: Dep. of Molecular 
Genetics, School of Medicine, Fudan University, Shanghai 
200032, China.

2132. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2002. ISU keeps consumer in mind when 
developing food-grade soybeans. 13(8):17. Summer.
• Summary: Dr. Walter Fehr, distinguished professor of 
agriculture at Iowa State University (ISU) and head of 
the university’s breeding program, has as his motto: “The 
consumer is always right.” The university’s involvement in 
breeding soybean varieties for food uses has been driven by 
the Asian market. In 1978 ISU developed a variety named 
Vinton; after 20 years it remains the standard of quality in 
the Japanese tofu industry.
 In 1979 Fehr took his fi rst trip to Japan to understand 
that market. Since that time he has worked closely with 
Asian food manufacturers and buyers. ISU has also 
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developed large-seeded soybeans tailor-made for miso, 
vegetable soybeans (edamame), lipoxygenase-free soybeans 
with no “beany fl avor,” soybeans with reduced saturated 
fat content to eliminate the need for partial hydrogenation, 
varieties that are low in phytate to reduce the amount of 
phosphorus in animal waste.

2133. Imagine Foods. 2002. “This new packaging is 
creating quite a buzz around here” (Ad). Natural Foods 
Merchandiser. Oct.
• Summary:  See next page. A full-page color ad. “Same 
great taste. Splashy new packaging. The #1 selling non-dairy 
beverage in natural supermarkets. Imagine Foods maintains a 
30%+ share of the aseptic non-dairy beverage category. Visit 
us at Booth #1333 at Expo East.”
 Note: Does this “#1” refer to Rice Dream + Soy Dream 
combined?
 A black-and-white photo shows an elderly bartender 
with the shelves behind him stocked full of color Rice 
Dream and Soy Dream cartons. Two large cartons are in the 
foreground.
 Note: This is the earliest document seen (March 2021) 
that contains the term “natural supermarkets” (or “natural 
supermarket”). Address: 1245 San Carlos Ave., San Carlos, 
California 94070.

2134. Bennett, Joan W. 2002. In search of Dr. Jokichi 
Takamine and the origins of industrial mycology. Inoculum: 
Newsletter of the Mycological Society of America. Dec. p. 
6-9. Supplement to Mycologia, Vol. 53(6). http://msafungi.
org/wp-content/uploads/Inoculum/53(6).pdf [2 ref]
• Summary: This excellent article has three parts: (1) 
Introduction. (2) Biographical sketch of Dr. Takamine. 
(3). A modern pilgrimage. Part (2) has been merged with 
the excellent Preface Dr. Bennett wrote in 1988 to a book 
titled Takamine: Documents from the Dawn of Industrial 
Biotechnology–in order to expand and update that 1988 
publication.
 Part (3) describes a trip Dr. Bennett was invited to make 
to Japan in Dec. 2001 to address the Kanto Branch of the 
Mycological Society of Japan about new developments in 
fungal genomics and to learn more about Dr. Takamine. 
She and Mr. Yutaka Yamamoto (of Shin Nihon Chemical 
Company) visited many places associated with his life 
including: Takaoka City, where he was born on 4 Nov. 1854. 
“Although his birth house no longer exists, in 1954 the City 
of Takaoka had commemorated the 100th anniversary of 
Takamine’s birth by creating a park in his honor... Near the 
entrance of the park stood a pedestal stood an impressive 
bust of Dr. Takamine. The plaque on the pedestal listed the 
dates of Takamine’s birth, graduations, honors, and death (in 
Japanese).”
 The next day she visited the “Great People of Kanazawa 
Memorial Museum” which “has collected what is probably 

the largest assortment of Takamine-related artifacts in 
the world. These include... many old photographs and 
magazine articles... and a detailed exhibit describing the 
preparation of Takadiastase... A second exhibit showed the 
way Takadiastase is extracted from an Aspergillus- bran koji 
using water, alcohol precipitation, and fi ltration.” “Other 
museum holdings not on exhibit, but preserved in the 
archives, included Dr. Takamine’s death mask... There were 
also several albums with newspaper clippings and family 
photographs that have never been published.”
 Mr. Yamamoto presented the curator of the museum with 
a “copy of a letter from Thomas Edison to Takamine, some 
original laboratory notebooks from the Takamine Ferment 
Company, and a recent video tape that Mr. Yamamoto made 
of Sho Fu Den, Takamine’s splendid summer home in 
Merriewold, New York, as well as the house in New Orleans 
on Esplanade Avenue, where Takamine had transformed 
himself from lodger to son-in-law.” “The city of Kanazawa 
has turned Dr. Takamine’s childhood home into a museum.” 
Thanks also “to Mr. Mamoru Arai (Sankyo Company) who 
has long supported my interest in Dr. Takamine.”
 Photos show: (1) Toru Okada, standing. (2) Joan 
Bennett. (3) Yutaka Yamamoto holding a letter written by 
Jokichi Takamine. Address: Dep. of Cell and Molecular 
Biology, Tulane Univ., New Orleans, Louisiana 70118.

2135. Omafuvbe, B.O.; Abiose, S.H.; Shonukan, O.O. 2002. 
Fermentation of soybean (Glycine max) for soy-daddawa 
production by starter cultures of Bacillus. Food Microbiology
19(6):561-66. Dec. [16 ref]
• Summary: “Bacillus species (Bacillus subtilis, B. 
licheniformis and B. pumilus) previously isolated from 
samples of soy-daddawa prepared traditionally were tested 
singly and in combinations (as starters) for their ability to 
ferment sterile dehusked cooked soybean for the production 
of organoleptically acceptable soy-daddawa... Of the three 
Bacillus species, only B. subtilis as single or member of a 
mixed starter produced soy-daddawa which do not differ 
signifi cantly (P>0.05) from the naturally fermented soy-
daddawa in their sensory attributes. This organism also gave 
the highest level of proteolytic enzyme activity and free 
amino acid.”
 “Introduction Soy-daddawa is a traditional fermented 
soybean condiment consumed by the majority of people of 
Benue and Plateau States in Nigeria. The product which is 
similar in taste, color and smell to that of the African locust 
bean (Parkia biglobosa) daddawa, is used as a taste enhancer 
in traditional dishes and low-cost meat substitute.” Address: 
1, 3. Dep. of Microbiology, Obafemi Awolowo Univ., Ile-Ife, 
Osun State, Nigeria.

2136. Chantawannakul, P.; Oncharoen, A.; Klanbut, K.; 
Chukeatirote, E.; Lumyong, S. 2002. Characterization 
of proteases of Bacillus subtilis strain 38 isolated from 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   716

© Copyright Soyinfo Center 2021



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   717

© Copyright Soyinfo Center 2021

traditionally fermented soybean in Northern Thailand. 
Science Asia 28:241-45. *

2137. Doerge, Daniel R.; Chang, Hebron C. 2002. 
Inactivation of thyroid peroxidase by soy isofl avones, in 
vitro and in vivo. J. of Chromatography B: Analytical 
Technologies in the Biomedical and Life Sciences 777:269-
79. [56 ref]
• Summary: Abstract: Soyfoods and dietary supplements are 
widely consumed for supposive [supposed] health benefi ts 
(e.g., cancer chemoprevention, benefi cial effects on serum 
lipids associated with cardiovascular health, reduction of 
osteoporosis, relief of menopausal symptoms). “However, 
studies of soy isofl avones in experimental animals suggest 
possible adverse effects as well (e.g. enhancement of 
reproductive organ cancer, modulation of endocrine function, 
anti-thyroid effects). This paper reviews the evidence in 
humans and animals for anti-thyroid effects of soy and its 
principal isofl avones, genistein and daidzein.”
 Note: Soy is mentioned 80 times in this article. Address: 
1. Div. of Biochemical Toxicology, National Center for 
Toxicological Research, Jefferson, Arkansas 72079.

2138. Lee, Cherl-Ho; Lee, Sang Sun. 2002. Cereal 
fermentation by fungi. In: George G. Khachatourians 
and Dilip K. Arora, eds. 2002. Applied Mycology and 
Biotechnology. Vol. 2. Agriculture and Food Production. 
Amsterdam, New York: Elsevier. 428 p. See p. 151-70. [50 
ref]
• Summary: Contents: Summary. Introduction. Fermentation 
starters: History of solid state fermentation starters in 
northeast Asia, cereal alcoholic fermentation starters, 
soybean fermentation starters. Fungal fermented foods: 
Cereal alcoholic products (rice wine, rice beer, alcoholic rice 
paste, alcoholic rice seasoning), fermented soybean products 
(Korean kanjang and doenjang, Japanese shoyu and miso, 
tempe, Chinese sufu), other fermented products (Chinese 
red rice {Anka}, enzyme foods). Hygienic aspects of fungal 
fermented foods: Mycotoxins in fermentation raw materials, 
mycotoxin formed during fermentation. Conclusion.
 Page 162: “... soybean sauce, kanjang, and soybean 
paste, doenjang, have been used in Korea for more than 2000 
years and formed the characteristic fl avor of Korean cuisine. 
The term “Shi” [fermented black soybeans], the Chinese 
letter [character] indicating meju, fi rst appears in Jijiupian 
written in the Han period (206 B.C. to 208 A.D.) of China. 
Bowuzhi of Jin (265-420 A.D.) of China describes that Shi 
[fermented black soybeans] originated in a foreign country, 
and the letter is a dialect. Xintangshu of the Tang period 
(618-807 A.D.) in China names Shi as a special product of 
Balhai or Bohai (688-826 A.D.), a nation founded by the 
refugees from defeated Kokuryo (37 B.C. to 668 A.D.)
 Note: The source for the very important information 
given above on page 162 is endnote 33: Lee, S.W. (1990). “A 

study on the origin and interchange of Dujang (also known 
as soybean sauce) in ancient Asia.” Korean J. of Dietary 
Culture 5:313.
 “It is generally recognized that Koreans were the fi rst 
to experiment with soybean fermentation, sparking the 
beginning of the soy sauce culture of the Orient (Lee, C.H. 
2001. Fermentation Technology in Korea. Seoul: Korea 
University Press). Their traditional fermentation technology 
was so advanced that they taught their techniques to 
neighboring countries.”
 Page 162-63: “Meju [soybean koji], the fermentation 
starter for Korean soysauce, kanjang, is made from 
soybean... The ripening of kanjang mash in the brine is 
ended in 1-2 months.”
 Figures: (12) A combination diagram and fl owsheet 
[fl ow sheet] showing the process of making Korean 
kanjang and doenjang. Address: 1. Graduate School of 
Biotechnology, CAFST, Korea Univ., Seoul, 136-701, Korea; 
2. Dep. of Biology, Korea National Univ. of Education, 
Chungbuk, 363-791.

2139. Nout, M.J. Robert; Aidoo, Kofi  E. 2002. Asian 
fungal fermented food. In: Karl Esser, Joan W. Bennett, 
H.D. Osiewacz, eds. 2002. The Mycota: A Comprehensive 
Treatise on Fungi as Experimental Systems for Basic and 
Applied Research. Vol. X. “Industrial Applications.” Berlin, 
Heidelberg, New York: Springer-Verlag. See p. 23-47. 2nd 
edition 2010. 3rd edition 2018. [114 ref]
• Summary: Discusses the following foods: 2. Tempe. 
3. Angkak. 4. Amylolytic starters. 5. Sufu. 6. Soy sauce. 
7. Wines. 8. Conclusion. Address: 1. Lab. of Food 
Microbiology, Wageningen Univ., Bomenweg 2, 6703 HD 
Wageningen; 2. Glasgow Caledonian Univ.

2140. Wang, Tong. 2002. Soybean oil. In: F.D. Gunstone, 
ed. 2002. Vegetable Oils in Food Technology: Composition, 
Properties and Uses. Oxford, England: Blackwell Publishing; 
CRC Press. xiv + 337 p. See p. 18-58. 25 cm. [138 ref]
• Summary: Contents: 1. Introduction. 2. Composition: seed 
composition, oil composition, fatty acid composition, minor 
components (phospholipids, sphingolipids, unsaponifi able 
matter). 3. Extraction and refi ning of soybean oil: oil 
extraction, oil refi ning, modifi ed non-alkaline refi ning, co-
products from oil refi ning (lecithin, deodorizer distillate, 
soap stock). 4. Oil composition modifi cation by processing 
and biotechnology [genetic engineering]: Hydrogenation, 
interesterifi cation, crystallisation and fractionation, 
traditional plant breeding and genetic modifi cation.
 5. Physical properties of soybean oil: polymorphism 
[multiple forms of crystalliization], density, viscosity, 
refractive index, specifi c heat, melting point, heat of 
combustion, smoke, fl ash and fi re points, solubility, plasticity 
and ‘spreadability,’ electrical resistivity. 6. Oxidative quality 
of soybean oil: sensory evaluation, peroxide value, carbonyl 
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compounds, conjugated diene, TBA test, GC method, 
oxidative stability. 7. Nutritional properties of soybean oil. 8. 
Food uses of soybean oil: cooking and salad oils, margarine 
and shortening, mayonnaise and salad dressing.
 Note: Industrial uses of soybean oil are not discussed.
 Figures: (1) Graph: Five major oilseeds as a percentage 
of total worldwide oilseed production for the period 1996/97 
to 2000/01. The 5 oils are: Soybean oil (53% an increasing), 
rapeseed / canola (12%), cottonseed (11%), sunfl ower (9%), 
peanut (9%).
 (2) Bar chart: Four major oils as a percentage of total 
worldwide production for the period 1999/2000 to 2000/01 
based on 17 commodity oils and fats. The four oils are (in 
descending order of total world oilseed production): Soybean 
(25%, increasing), palm (20%, increasing), rapeseed / canola 
(12%, decreasing), sunfl ower (9%, decreasing).
 (3) Six graphs: Oxidation and tocopherol retention 
during modifi ed (A) and conventional (B) refi ning of various 
types of oils.
 (4) Phosphatidylcholine content of lecithin recovered 
from extrusion-expelled (E-E) and solvent extracted (S-
E) soybean oils. Abbreviations: HO = high-oleic acid 
soybean oil. LLL = low linolenic acid soybean oil, LOX = 
lipoxygenase-free soybean oil. LS = low-saturated fatty acid 
soybean oil. CS = commodity soybean oil. In every case, 
solvent extracted gives lower phosphatidylcholine.
 Tables: (1) Chemical composition (wt %) of soybean oil 
and its components (dry weight basis). The components are: 
whole seed, cotyledon, hull, hypocotyl. The columns are: 
yield, protein, oil, ash, carbohydrate.
 (2) Average composition for crude and refi ned soybean 
oil. The components are: triacylglycerols %, phospholipids 
%, unsaponifi able matter % (phytosterols, tocopherols, 
hydrocarbons), free fatty acids, trace metals: iron (ppm), 
copper (ppm).
 (3) Average fatty acid composition (wt %) of oils 
from soybean and other oilseeds. The others are: canola, 
cottonseed, sunfl ower, peanut.
 (4) Fatty acid composition (mole %) and stereospecifi c 
distribution of neutral and polar lipids of a commodity 
soybean. Abbreviations: TAG = triacylglycerols. OC = 
phosphatodylcholines. PE = phosphatidylethanolamines. PI = 
phosphatidylinositols.
 (5) Sterol content (mg/100 gm) of soybean oils.
 (6) Tocopherol content of crude soybean and wheat 
germ oils. For mechanically pressed soybean oil, solvent 
extracted soybean oil, and solvent extracted wheat germ oil. 
The tocopherols are alpha, beta, gamma, and delta.
 (7) Quality comparison of oils and meals obtained by 
solvent extracted, extruded-expelled, and screw pressed 
soybeans.
 (8) Effect of processing steps on quality of soybean 
oil. The steps are: crude, degummed, neutralized, bleached, 
deodorized.

 (9) Effect of processing steps on content of tocopherols, 
sterols, and squalene in soybean oil. The steps are the same 
as those in table 8.
 (10) Composition of commercial soy lecithin (with max 
1.5% water, wt %) and egg lecithin (with the same maximum 
water).
 (11) Typical composition (%) of commercially refi ned 
lecithin products. The three types of lecithin are: oil free, 
alcohol soluble, and alcohol-insoluble.
 (12) Uses and functions of soybean lecithin. The 
products are: Food: instant food, baked goods, chocolate, 
margarine, dietetics. Feedstuffs and technical: calf milk 
replacer, insecticides, paints, magnetic tapes, leather, textile. 
Cosmetics: hair care, skin care. Pharmaceuticals: parental 
nutrition [intravenous feeding], suppositories [designed to be 
inserted into the rectum or vagina to dissolve], creams and 
lotions.
 (13) Composition (wt %) of deodorizer distillate from 
various oils. The oils are: soybean, sunfl ower, cottonseed, 
and rapeseed.
 (14) Example of a combined hydrogenation, 
interesterifi cation, and fractionation to produce low-trans fat 
from soybean oil. Note: Fractionation of the interesterifi ed 
oil creates a soft fraction (low melting point) and a hard 
fraction (high melting point). SFC = solid fat content.
 (15) Soybeans with modifi ed fatty acid composition. 
Modifi ed by biotechnology.
 (16) Melting point of fatty acids and triacylglycerols of 
soybean oil and its partially-hydrogenated product.
 (17) Representative values for selected physical 
properties of soybean oil. The properties are: specifi c gravity 
at 25ºC., refractive index, specifi c refraction, viscosity, 
solidifi cation point, specifi c heat, heat of combustion, 
smoke point (234ºC), fl ash point (328ºC), fi re point (363ºC). 
Address: Dep. of Food Science and Human Nutrition, 2312 
Food Sciences Building, Iowa State Univ., Ames, Iowa 
50011.

2141. Natural Foods Merchandiser. 2003. Imagine Foods in 
Hain portfolio. Jan. p. 18.
• Summary: In Dec. 2002 the Hail Celestial Group acquired 
Imagine Foods Inc. which makes leading brands of aseptic 
and refrigerated soymilks and rice milks, organic soups and 
broths, and nondairy frozen desserts.

2142. Funatsuki, H.; Kurosaki, H.; Murakami, T.; Matsuba, 
S.; Kawaguchi, K.; Yumoto, S; Sato, Y. 2003. Defi ciency 
of a cytosolic ascorbate peroxidase associated with chilling 
tolerance in soybean. Theoretical and Applied Genetics 
(TAG) 106(3):494-502. Feb. [45 ref]
• Summary: “We investigated the isozyme profi les of 
antioxidant enzymes in cultivars and lines with different seed 
productivity in cool climate conditions as a step towards 
understanding the physiological and genetical mechanisms 
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underlying chilling tolerance in soybean.” Address: 1, 3&4. 
National Agricultural Research Center for Hokkaido Region 
(NARCH), Hitsujigaoka, Sapporo, Hokkaido 062-8555, 
Japan.

2143. Stalzer, Dan. 2003. A tempeh pioneer improves the 
process for making tempeh at home (Interview). SoyaScan 
Notes. March 28. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Dan has been making tempeh since 1976. He 
learned the process from Rodale Press then bought a Tempeh 
Kit from The Farm (Tennessee). On 30 May 1980, while 
living in Chicago, he attended a talk and color slide show 
about tempeh given by Shurtleff and Aoyagi in the suburb 
of Evanston, Illinois. He now lives in Fort Bragg where he 
makes “greenwood furniture” and is friends with Gordon 
McBryde and Betty Stechmeyer of GEM Cultures. His 
innovations are:
 (1) Dehulling the soybeans: To get every hull off of 
every bean, soak 4 cups soybeans overnight in water, then 
drain well. Have ready a cloth bag / sack home-made of 
coarse cotton (like a dishtowel) about 14 inches wide and 
22-24 inches long. Turn the bag inside out so the seams are 
on the outside. Now pour the drained beans into the bag, 
distribute them soybeans evenly in the bottom, then roll it 
up tightly from the bottom to form a cylinder. Put this on 
a clean kitchen fl oor or in the bathtub. Take off shoes and 
socks. Step on top of the bag, with both feet closely together 
facing parallel to its axis and both heels at one end. With 
most of your weight on your heels, tread the beans underfoot, 
moving slowly the length of the cylinder until your heels are 
at the other end. Now repeat, walking the length of the bag / 
cylinder in the same direction. Unroll the bag and roll it up 
again tighter. Repeat the process of walking its length twice. 
Sponge any moisture off kitchen fl oor. Pour the beans from 
the bag into the cooking pot and proceed to cook for 30-40 
minutes in plenty of water, then drain and spread on a clean 
towel to dry. Meanwhile, take the empty bag outdoors, turn it 
inside out, and shake it so the residue fl ies off; then launder 
it.
 (2) Leave the hulls mixed in with the beans when 
making the tempeh: This saves the time otherwise required to 
remove the hulls from the cotyledons, gives fi nished tempeh 
which is a whole food with more dietary fi ber, and the hulls 
cause no reduction in the fi rmness of the fi nished tempeh. 
Dan can slice his tempeh into strips 1/16th inch thick and 
wave them; they hold together nicely.
 (3) Perforating Ziploc bags: Staple all bags together, 
atop one another, near the 4 corners of the stack of bags, with 
each staple parallel to the side to which it is nearest, about 
¼ inch in from each side, and ½ inch in from each end. Get 
a hatpin with a large round head and grasp it between the 
thumb and forefi nger of your right hand. While seated, use 
the base of your right hand press the unstapled mouth end of 

the bags against your right thigh near the knee. Now grasp 
the bags at the other end with your left hand and pull them 
tight over the space between your legs. Use the needle to 
poke about 50 holes in the half of the bags nearest your left 
hand. Rotate the bags 180 degrees and poke 50 more holes 
in the other half of all the bags. Remove the staples carefully 
so as not to tear any large holes. The perforated bags are now 
ready to fi ll with soybeans.
 (4) Add bulgur wheat before incubation to improve the 
tempeh’s fl avor: Add 1 cup coarsely cracked bulgur wheat 
to 1 cup boiling water in a saucepan. Cover and return to 
boiling. Turn off heat and, still covered, let stand for 30 
minutes. During fermentation, enzymes in the starter will 
convert starches in the wheat into natural grain sugars.
 (5) Add seasonings to soybeans and bulgur before 
fermentation to make seasoned tempehs: Italian blend–Stir 
in 3-4 tablespoons fennel seeds, 3-4 tablespoons oregano, 
and 6 cloves of freshly crushed garlic. The garlic increases 
the tempeh fermentation time by 4-5 hours–but its worth the 
wait! Mexican blend: Substitute 3-4 tablespoons of cumin 
seeds for the fennell seeds. Make sure the garlic is well 
crushed and well mixed with the spices, and that the mixture 
is well distributed into the beans (or bean-grain mixture). 
Mix in 2 tablespoons of white vinegar. Add starter and mix 
well again.
 (6) An incubator requiring no thermostat: This works in 
Ft. Bragg, California, which is near the Pacifi c Ocean and 
has mild winter and summer temperatures, within 10 degrees 
F. of each other. Use your oven as an incubator with the 
inoculated mixture in perforated bags on the middle rack. 
Start with a 40 watt light bulb as a heat source on the oven’s 
bottom. Put a pie plate over the bulb to disperse its heat. 
After 12-14 hours, replace the 40 watt bulb a 15-watt bulb. 
The tempeh will be ready after about 30 hours, or when cake 
is fi rmly bound with a white mycelium.
 Note: Fort Bragg is a Mecca for woodworkers from 
all over the world. There is a school there, The Fine 
Woodworking Program at The College of the Redwoods, 
which began in 1980 when James Krenov agreed to relocate 
to Fort Bragg from Stockholm, Sweden, to be the inspiration 
and head instructor of a small school devoted to, as he puts 
it, “going into the wood.” He is well known in the craft and 
art world for making one-of-a-kind pieces of furniture which 
express his own esthetic sense, and for “designing as you 
build,” or feeling your way to the most pleasing solution 
to any design situation. He is famous for making and using 
wooden planes (with carbon steel blades) in his work. 
Krenov retired last year but still makes beautiful furniture in 
his shop at home.
 In Aug. 1987 Dan Stalzer relocated to Fort Bragg 
from Chicago; there he studied with James Krenov and the 
program’s staff for 2 years. In addition he also practices 
“Green Woodworking” which he learned in 1985 in a 
traditional chairmaking class taught by Drew Langsner and 
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John Alexander in North Carolina. Green Woodworking 
means the wood is shaped into project parts before it is 
seasoned, while it is still “green.” In this condition, the wood 
is easily shaped with hand tools such as the drawknife using 
a shaving horse, a foot operated workbench and vise which 
the woodworker sits on. When the pieces are roughed out, 
the wood is allowed to cure (which it does quickly), then the 
pieces are fi nished and joined into furniture. Address: Dan’s 
Workshop, P.O. Box 1321 (221 N. Whipple St.), Fort Bragg, 
California 95437. Phone: 707-964-9328.

2144. Suzuki, Y.; Kondo, K.; Ichise, H.; Tsukamoto, Y.; 
Urano, T.; Umemura, K. 2003. Dietary supplementation with 
fermented soybeans suppresses intimal thickening. Nutrition 
(Burbank, California) 19(3):261-64. March. *
• Summary: Although soyfoods have been consumed in East 
Asia for more than 1,000 years, it is only during the past 
20 years that they have made inroads into Western diets. 
We investigated the effect of dietary supplementation with 
natto extracts produced from fermented soybeans on intimal 
thickening of arteries after vessel endothelial denudation. 
Natto extracts include nattokinase, a potent fi brinolytic 
enzyme having four times greater fi brinolytic activity than 
plasmin. Address: Dep. of Pharmacology, Hamamatsu Univ. 
School of Medicine, Shizuoka, Japan.

2145. Wang, Lijun; Saito, M.; Tatsumi, E.; Li, Litei. 
2003. Antioxidative and angiotensin I-converting enzyme 
inhibitory activity of sufu (fermented tofu) extracts. JARQ 
(Japan Agricultural Research Quarterly) 37(2):129-32. April 
1. [14 ref. Eng]
• Summary: “Abstract: Tofuyo and sufu are fermented tofu 
products which are popular in Okinawa, Japan and in China, 
respectively. Water extracts from 4 types of tofuyo (produced 
in Okinawa, Japan) and one type of sufu (produced in 
Beijing, China) were prepared and their antioxidative activity 
and angiotensin I-converting enzyme (ACE) inhibitory 
activity were determined. The sufu extract showed higher 
antioxidative and ACE inhibitory activities than the 4 
tofuyo extracts.” Address: 1&4. College of Food Science 
and Engineering, China Agricultural Univ., Beijing 100083, 
China; 2&3. Food Science & Technology Div., Japan 
International Research Center for Agricultural Sciences, 
Tsukuba, Ibaraki-ken 305-8686, Japan.

2146. Han, Bei-Zhong; Ma, Y.; Rombouts, F.M.; Nout, 
M.J.R. 2003. Effects of temperature and relative humidity on 
growth and enzyme production by Actinomucor elegans and 
Rhizopus oligosporus during sufu pehtze preparation. Food 
Chemistry 81(1):27-34. May. [18 ref]
• Summary: “Abstract: Sufu is a Chinese soybean cheese 
obtained after maturation of solid-state mould-fermented 
tofu. Ambient temperatures of 30-35ºC during the summer 
season prohibit the use of the usual starter Actinomucor 

elegans. We compared the properties of the latter with a 
potential alternative starter Rhizopus oligosporus that could 
be used at higher temperatures. The effects of temperature 
and relative humidity on growth rate of Actinomucor elegans 
and Rhizopus oligosporus were optimum at 25ºC at RH 95-
97%, and 35ºC at RH 95-97%, respectively... It is concluded 
that R. oligosporus is a potential alternative to A. elegans 
as sufu pehtze starter during hot seasons.” Address: Lab. of 
Food Microbiology, Wageningen Univ., PO Box 8129, 6700 
EV Wageningen, The Netherlands.

2147. McCue, Patrick P.; Shetty, Kalidas. 2003. Role of 
carbohydrate-cleaving enzymes in phenolic antioxidant 
mobilization from whole soybean fermented with Rhizopus 
oligosporus. Food Biotechnology 17(1):27-37. [27 ref]
• Summary: “Our results demonstrate that while total 
soluble phenolic content increased 120-135% in the extracts, 
increased antioxidant activity (+61%) was limited to the 
early fermentation period, with activity decreasing with 
increased culture time. Higher antioxidant activity was 
linked to increased glucosidase and glucuronidase activities, 
while high total phenolic content partly linked to increased 
amylase activity. The overall results (enzymatic activities 
and phenolic antioxidant contents) suggest the possible 
involvement of lignin remobilization and/or degradation 
activities, as well as phenolic detoxifi cation activities, by 
Rhizopus oligosporus in phenolic antioxidant mobilization 
from fermented whole soybean.” Address: 1. Dep. of 
Molecular and Cell Biology; 2. Dep. of Food Science. Both: 
Univ. of Massachusetts, Amherst, MA.

2148. Yamashima, Tetsumori. 2003. Jokichi Takamine (1854-
1922), the samurai chemist, and his work on adrenalin. J. of 
Medical Biography 11(2):95-102. May. [10 ref]
• Summary: “This paper reviews Takamine’s route to the 
discovery of adrenaline and presents historical documents 
and photographs collected in Kanazawa, Japan, where he 
grew up, and the United States, where he made his major 
discoveries.”
 Contents: Summary. Introduction. Early life. Visits to 
the West. Engagement and marriage. Industrial innovation. 
The Takamine Ferment Company in Peoria. Ill-health and 
a new venture. A laboratory in New York. Suprarenin, 
epinephrine and adrenalin. Later life. Takamine’s death.
 During his lifetime, Takamine “was the most famous 
Japanese person in the United States,...” He “accomplished 
two great things for humanity: isolation of a potent starch-
degrading enzyme, Taka-Diastase, from a mould, and the 
crystallization of adrenaline (the fi rst hormone to be isolated 
in the twentieth century) from the adrenal gland.” In the 
United States, adrenalin is generally, and inappropriately, 
called epinephrine. “The year 2000 marked the centenary of 
the crystallization of adrenalin.”
 Takamine was born in 1854 in Takaoka on the west 
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coast of Japan. “In March of that year, Commodore Matthew 
Perry signed a commercial treaty between the Shogunate 
and the United States, after forcing his way into Yedo (now 
Tokyo) Bay to the consternation of many at Yedo, the capital 
of the Shogun.” This marked the beginning of a new era 
for Japan. At age 1, Takamine was brought by his mother, 
Yukiko, to the castle town of Kanazawa, a Province of Kaga. 
“Seiichi, his father, was a well known samurai and physician 
who had worked there. Through his mastery of the Dutch 
language, Seiichi Takamine acquired knowledge of European 
modern medicine and chemistry, and was one of the few 
medical doctors in Japan at the time who knew both Western 
and traditional Japanese medical practice.” At age 12, Jokichi 
was sent by his parents to Nagasaki, the only place in Japan 
where fl eeting glimpses of the West could be obtained. There 
he was taken into the home of the Portuguese ambassador 
to learn basic English. At age 18, Jokichi moved to Kyoto 
and continued to study English. Soon afterwards, he went to 
Osaka and entered medical school, where he found he was 
more interested in studying chemistry than in becoming a 
physician.
 “In 1872 Jokichi Takamine went to Tokyo to study 
applied chemistry at the College of Science and Engineering 
(later the Imperial University of Tokyo). After he graduated 
in 1879, he was one of 11 students selected for further 
study at the new Imperial government’s expense.” He “was 
assigned, along with 10 other young men, to go to Britain 
for postgraduate study. He attended Anderson’s College in 
Glasgow (now Strathclyde University), where he studied the 
manufacture of fertilizers. He developed an interest in the 
basic and applied science of fertilization of soils. In 1883 he 
returned to Japan, his formal education completed.”
 At the International Cotton Exposition in New Orleans 
[Louisiana], Takamine learned that superphosphate rocks 
were a product of South Carolina. He brought 10 tons of the 
rock and phosphate fertilizer back to Japan and established 
the fi rst superphosphate company in Japan, the Tokyo 
Artifi cial Fertilizer Co. The company began to show a profi t 
after its third year in business.
 In New Orleans Takamine had also met his bride to 
be, Caroline Hitch; he was 30 and she 18. Her mother “had 
purchased a commodious but dilapidated mansion in the 
unfashionable French quarter and refurbished the living 
areas in readiness for housing visitors to the exposition,” 
who included Takamine. The two fell in love and became 
engaged, with the consent of her parents. But Takamine “was 
not confi dent that he would be able to establish a comfortable 
home and fi nancial security, so he returned home without 
her.”
 “In 1887 Takamine was sent to Europe again, to 
investigate the fertilizer industry further and to purchase 
fertilizer machinery. On his way back to Japan he visited 
new Orleans again,” where he and Caroline were married on 
10 Aug. 1887.

 “In Japan, the newlyweds lived in a dirty, uncomfortable 
wooden house close to the fertilizer factory in Tokyo... 
During their three-year stay in Tokyo, Jokichi and Caroline 
had two sons–Jokichi Junior, who was born on 28 Aug. 1888, 
and Ebenezer Takamine, who was born on 31 Aug. 1889.”
 In his private laboratory, he began to investigate diastatic 
enzymes from koji. He found that koji [long used to make 
sake from rice] was much more active in the production 
of alcohol than malt, used in the USA to produce whiskey 
and beer after the grain had been allowed to germinate for 
six days. He obtained a U.S. patent that he thought could 
revolutionize the U.S. distillery industry.
 After putting his fertilizer company on a sound fi nancial 
basis, Takamine “received a telegram from his mother-in-
law informing him that a large Chicago [Illinois] distillery 
was interested in applying his diastase to the manufacture of 
whiskey. She had already been instrumental in marketing his 
scientifi c discoveries to the American business community 
and in founding a new company to hold the patents.” 
Deciding to embark on a new, but risky, venture in a foreign 
country, the Takamine family headed for the USA.
 “Takamine established the Takamine Ferment 
Company in Peoria, close to Chicago.” There follows the 
story of his work with diastase and a detailed analysis of 
the controversial discovery of adrenaline in the USA and 
the court battle that ensued. Key questions are raised and 
carefully examined: (1) Who fi rst isolated adrenaline / 
epinephrine? (2) When? (3) Was the isolated substance pure 
or not? (4) What had Takamine learned from his visit to the 
laboratory of John Jacob Abel, Professor of Pharmacology at 
Johns Hopkins University in about the fall of 1900, and how 
important had this information been to Takamine’s claim to 
priority?
 Photos (many courtesy of the Kanazawa Furusato 
Ijinkan {Great People of Kanazawa Memorial Museum}) 
show: (1) Takamine’s boyhood home in Kanazawa. (2) 
Takamine at age 12 with a samurai bodyguard. (3) Caroline 
Hitch as a young lady (perhaps age 18). (4) Cover of the 
“Memorandum on adrenalin, July-December 1900, by Mr. 
Keizo Uenaka.” (5) Illustrations and text in (4) showing 
Uenaka isolated adrenalin crystals by vacuum vaporization 
and confi rmed by the Vulpian reaction that these crystals 
were the active principle of the adrenal medulla. (6) Shoh-
Fuu-Den [Sho-Fu-Den, Sho-Foo-Den] in Sullivan County, 
New York. (7) Dr. Takamine in 1913 in formal dress. (8) 
The Takamine mausoleum at Woodlawn Cemetery in New 
York. Address: Dep. of Neurosurgery, Div. of Neuroscience, 
Kanazawa Univ. Graduate School of Medical Science, 
Takara-machi 13-1, Kanazawa 920-8641, Japan.

2149. Fujita, Hiroyuki; Yamagami, T.; Ohshima, K. 2003. 
Long-term ingestion of Touchi-extract, an alpha-glucosidase 
inhibitor, by borderline and mild type-2 diabetic subjects is 
safe and signifi cantly reduces blood glucose levels. Nutrition 
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Research (New York, N.Y.) 23(6):713-22. June. [26 ref]
• Summary: “A water extract of Touchi [fermented black 
soybeans], a traditional Chinese food, strongly inhibits 
a-glucosidase, and rats and humans given a single oral dose 
of Touchi-extract (TE) show a depressed postprandial rise 
in blood glucose levels. Here, 47 borderline and mild type-2 
diabetic subjects participated in a randomized double-blind 
placebo-controlled study to assess the safety and positive 
effects of long-term TE ingestion. Tablets with or without 
TE were ingested before each of the three daily meals for 6 
months. The fasting blood glucose and glycated hemoglobin 
levels of the TE (0.3 g) groups decreased signifi cantly 
over the 4 months. In addition, triglyceride levels were 
also signifi cantly decreased in this group. The levels of the 
placebo group did not change signifi cantly during the study 
period. Moreover, no one complained of any side-effects. 
Thus, TE may be useful for the long-term treatment of 
hyperglycemia in mildly diabetic subjects.” Address: 1-2. 
Research and Development Dep., Nippon Supplement, Inc., 
1-1-88, Oyodonaka, Kita-Ku, Osaka, 531-0076, Japan.

2150. Kuba, Megumi; Tanaka, K.; Tawata, S.; Takeda, 
Y.; Yasuda, M. 2003. Angiotensin I-converting enzyme 
inhibitory peptides isolated from tofuyo fermented soybean 
food. Bioscience, Biotechnology, and Biochemistry 
67(6):1278-83. June. [27 ref. Eng]
• Summary: Angiotensin I-converting enzyme (ACE) 
inhibitory activity was observed in a tofuyo (fermented 
soybean food) extract. Address: 1-3, 5. Dep. of Bioscience 
and Biotechnology, Faculty of Agriculture, Univ. of the 
Ryukyus, 1 Senbaru, Nishihara-cho, Okinawa 902-0213, 
Japan.

2151. Soyatech, Inc. 2003. Soya & Oilseed Bluebook 2004: 
The annual directory of the world oilseed industry. Bar 
Harbor, Maine: Soyatech. 408 p. Sept. Comprehensive index. 
Brand name index. Advertiser index. 28 cm.
• Summary: On the cover is a pointillist / expressionist 
painting, with some of the dots being actual tiny soybeans. 
of the rear view of a farmer in a tractor plowing a fi eld. On 
the inside front cover is a color ad from Natural Products Inc. 
(Grinnell, Iowa) titled “Applying the natural goodness of 
soy.” The company offers “New products. New technology. 
New ideas. Full line of enzyme active full fat soy products. 
Full line of roasted full fat soy products.” On the fi rst page 
is a full page color ad from Bunge North America (St. Louis, 
Missouri). “Now more than ever. Since 1923 Bunge North 
America has enhanced the value of America’s Harvests.” On 
the back cover is color ad from ADM Food Ingredients with 
the tagline: “For all of your food ingredient needs, ADM is 
the nature of what’s to come.” The text states: “ADM offers 
the most complete line of over 500 ingredients and has the 
expertise to apply them to a wide variety of great-tasting 
foods.” On the title page of the book is a bright yellow self-

adhesive label containing “Your access code,” which expires 
in a year.
 The Foreword, by Peter Golbitz of Soyatech, states: 
“This is the 16th edition [of the Bluebook] that we have 
produced and the 56th edition since the publication’s 
inception by the American Soybean Association in 1947.” 
“World soybean production will reach 195 million metric 
tons this year, with an estimated value of $41 billion 
before processing. This is enough soybeans to give every 
man, woman, and child on our plant over 30 kilos [66 lbs] 
each. This great resource can provide nearly half of an 
adult’s protein needs for a year. Unfortunately, due to the 
imbalance of resource utilization between the developed 
and the developing world, many people still fi nd it diffi cult 
to get adequate nutrition for themselves and their families. 
This results not only in poor health, disease and decreased 
productivity, but it also contributes to the lack of security and 
trust in the world.
 “Now it seems that many people are becoming aware 
of the great resource that soybeans provide. Testimony to 
this is the great soyfoods boom that is currently underway 
in the United States and in other Western nations. In most 
Asian nations, soybeans have been providing protein for 
direct consumption for centuries... From South and Central 
America, to Africa and India, soybeans are fi nding their way 
into new food products and home kitchens.” Address: 1369 
State Hwy 102, P.O. Box 84, Bar Harbor, Maine 04609. 
Phone: 207.288.4969.

2152. Ouoba, L.I.I.; Cantor, M.D.; Diawara, B.; Traoré, 
A.S.; Jakobsen, M. 2003. Degradation of African locust bean 
oil by Bacillus subtilis and Bacillus pumilus isolated from 
soumbala, a fermented African locust bean condiment. J. of 
Applied Microbiology 95(4):868-73. Oct. [19 ref]
• Summary: ALBO = African locust bean. “Conclusion: 
Bacillus isolates from soumbala showed high strain 
dependent lipolytic activity against ALBO. Signifi cance and 
Impact of the Study: This study contributes to the selection 
of Bacillus strains to be used as starter cultures for controlled 
production of soumbala.” Address: 1. Département de 
Technologie Alimentaire, Centre National de la Recherche 
Scientifi que et Technologique, Ouagadougou, Burkina Faso.

2153. Han, Bei-Zhong. 2003. Characterization and product 
innovation of sufu: a Chinese fermented soybean food. PhD 
thesis, Wageningen University, Wageningen, Netherlands. 
[ix] + 124 p. Illust. 30 cm. [Eng; dut; chi ref]
• Summary: This outstanding thesis has been digitized and is 
available from servicedesk.facilities@wur.nl.
 Contents: Abstract. Foreword.
 1. General introduction
 2. Review: sufu–a Chinese fermented soybean food
 3. Microbiological safety and quality of commercial 
sufu–a Chinese fermented soybean food
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 4. Mucoraceous moulds involved in the commercial 
fermentation of sufu pehtze
 5. Microbial changes during the production of sufu–a 
Chinese fermented soybean food
 6. Effects of temperature and relative humidity on 
growth and enzyme production by Actinomucor elegans and 
Rhizopus oligosporus during sufu pehtze preparation
 7. Effect of NaCl on textural changes and protein and 
lipid degradation during the ripening stage of sufu, a Chinese 
fermented soybean food
 8. Amino acid profi les of sufu, a Chinese fermented 
soybean food
 9. General discussion
 Summary: In English, Dutch, and Chinese.
 Curriculum vitae.
 The best summary of the fi ndings can be found on pages 
108-110. References are at the end of each chapter and also 
at the end of the thesis (p. 121-22 & 104-05). Curriculum 
Vitae: Bei-Zhong HAN was born in Taiyuan City, Shanxi 
province, China on February 2nd, 1961. After primary, 
secondary and high school education in Taiyuan, he entered 
the Department of Food Engineering, Tianjin Institute of 
Light Industry in 1979, and received his Bachelor degree in 
July 1983. From 1983 to 1985, he worked as a technician in 
Shanxi XingHuaCun Sorghum Liquor Factory. He returned 
again to the Department of Food Engineering, Tianjin 
Institute of Light Industry, and obtained his Master Degree 
in Science for Food Fermentation in 1988. He started his 
teaching career in the Department of Food Engineering, 
Beijing Agricultural Engineering University in the same year. 
He was promoted to lecturer in the University in 1989, and 
then as an associate professor in 1996 in College of Food 
Science and Engineering, China Agricultural University. 
He has been mainly teaching Food Microbiology, Food 
Fermentation, Fermentation Engineering, Food Technology, 
and Sensory Evaluation in Food. From 1997 to 1998, 
supported by the Sino-Dutch Exchange Programme, he 
worked for one year in the Laboratory of Food Microbiology 
of Wageningen Agricultural University. In 1999, he started 
the PhD research project, which is described in this thesis, 
at the Laboratory of Food Microbiology, Department of 
Agrotechnology and Food Sciences, Wageningen University 
and Research Centre. Address: Lab. of Food Microbiology, 
Dep. of Agrotechnology and Food Sciences, Wageningen 
Univ. and Research Centre, The Netherlands.

2154. Hosoi, Tomohiro; Kiuchi, Kan. 2003. Natto–A food 
made by fermenting cooked soybeans with Bacillus subtilis 
(natto). In: Edward R. Farnworth. 2003. Handbook of 
Fermented Functional Foods. Boca Raton, Florida: CRC 
Press. 390 p. See p. 227-50. [111 ref]
• Summary: Contents: Fermented soybean foods in Asia. 
Ingredients of natto: Bacillus subtilis (natto) spores, 
soybeans (color, size, protein content, sugar content, washing 

and storage methods). Natto processing: Washing and 
soaking of soybeans, steaming of soybeans, inoculation with 
Bacillus subtilis (natto) spores, packaging, fermentation, 
packing for shipment, changes in packages. Assessment of 
quality: Chemical composition, sensory tests (8 criteria), 
changes in consumers’ preferences (growing preference 
for larger soybeans and natto with markedly weaker odors 
and strings). Health benefi ts: Bacillus subtilis (natto) 
cells (effects on intestinal microfl ora and feed effi ciency, 
effects on the immune system, anti-allergy effect of 
subtilisin, fi brinolytic activity of subtilisin, role of vitamin 
K-2 (menaquinoe-7) in the prevention of osteoporosis), 
phytoestrogens–effects on cancer and osteoporosis. 
Conclusions.
 Natto and related foods are all made by fermentation 
with the bacterium Bacillus subtilis (natto). These include 
sweet dou chi (xian doushi) in China (where it is used as a 
seasoning for Beijing duck [Peking duck]), kinema in Nepal 
and Myanmar, tua nao in Thailand, and chungkuk-jang in 
Korea.
 In the year 2000 a total of 10.1 million metric tons of 
soybeans in Japan were converted directly into foods; more 
than 80% of these soybeans were imported. Between 1991 
and 2000 there was a 13% increase in soybean consumption 
for natto products.
 Natto makers prefer to use certain soybean varieties such 
as Suzuhime and Suzumaru which are grown in Hokkaido, 
Kosuzu in Iwate, Miyagi, and Akita Prefectures, and Natto-
Shoryo in Ibaraki Prefecture.
 Natto makers generally desire the following qualities in 
soybeans: 1. Extra small or small size (for consumers from 
Tokyo northward). 2. Easily washable. 3. Yellow surfaces 
and hila. 4. A suitable degree of stickiness when made into 
natto. 5. Relatively sweet taste. 5. Minimal changes in 
constituents and appearance during storage.
 In Japan, soybeans are classifi ed by diameter into four 
groups: (1) Extra small is less than 5.5 mm diameter. (2) 
Small is 5.5 mm to 7.3 mm. (3) Medium is 7.3 mm to 7.9 
mm. (4) Large is greater than 7.9 mm in diameter.
 Japan’s leading natto trade association is called the 
“Federation of Japan Natto Manufacturers Cooperative 
Society.”
 A soybean allergen has been identifi ed as Gly m d 28K. 
This allergen is found in high concentrations in various 
nonfermented soybean products such as soy protein isolate, 
tofu, dried frozen tofu, and yuba. However fermented 
soybean products such as natto, soy sauce and miso do not 
contain this allergen. “Bacillus subtilis (natto) produces a 
serine protease [proteolytic enzyme] of subtilisin NAT during 
its growth. Subtilisin NAT appears to degrade Gly m d 28K.”
 “Circulating platelets and blood-derived proteins (fi brin) 
are essential for the formation of blood clots, which prevent 
bleeding long enough for healing to occur. However, excess 
coagulation prevents normal physiologic blood fl ow, which 
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causes thrombotic disorders Thrombolytic therapy is the 
most direct means of restoring blood fl ow. Bacillus spp. 
produce serine proteases called subtilisins, which are known 
to have fi brinolytic activity” [8 references cited]. Address: 
1. PhD, Tokyo Metropolitan Food Research Centre; 2. PhD, 
Dep. of Food Science and Nutrition, Kyoritsu Women’s 
Univ. Both: Tokyo, Japan.

2155. Kakure nôkôsoku ni nattô kinaze ga kiku: dekite 
shimatta kessen to kasu yuiitsu no kôso [Nattokinase helps 
for an undetected stroke: the only enzyme that dissolves 
an already developed blood clot / thrombus]. 2003. Tokyo: 
Shufunotomo Infosujohosha. 96 p. 26 cm. [Jap]*

2156. Kwon, Hoonjeong; Kim, Young-Kyung Lee. 2003. 
Korean fermented foods: Kimchi and doenjang. In: Edward 
R. Farnworth. 2003. Handbook of Fermented Functional 
Foods. Boca Raton, Florida: CRC Press. 390 p. See p. 287-
304. Chap. 12. [86 ref]
• Summary: Contents: Introduction. Kimchi: Changes during 
fermentation, cancer, cardiovascular disease, nitrosamines 
and ethyl carbonate.
 Doenjang: Cancer (epidemiology, anticarcinogenic 
and antimutagenic activities in vitro and animal models), 
cardiovascular disease (inhibition of angiotensin converting 
enzyme, antithrombotic peptides), isofl avones. Conclusions. 
Conclusions. Acknowledgments.
 Note: Angiotensin is an oligopeptide in the blood that 
causes vasoconstriction (constriction of blood vessels), 
increased blood pressure, and release of aldosterone from the 
adrenal cortex. It is a hormone. The inhibition of angiotensin 
converting enzyme is thought to help relieve medical 
conditions such as high blood pressure, heart failure, diabetic 
nephropathy and type 2 diabetes mellitus.
 Table 12.1 titled “Fermented food consumption by the 
Korean population” (gm per person per day) gives statistics 
for the following soy based foods:
 Ganjang (soy sauce): Overall 6.6, highest 8.0 in persons 
aged 30-49.
 Gochujang (hot pepper-soybean paste): Overall 3.7, 
highest 5.2 in persons aged 30-49 years.
 Doenjang (soybean paste): Overall 5.6, highest 8.0 in 
persons aged 50-64.
 Jajang (black [soy] bean paste): Overall 1.1, highest 1.8 
in persons aged 7-12.
 Chongkukjang (soybean paste, quick fermented 
[Korean-style natto]): Overall 1.0, highest 2.4 in persons 
aged 65 or older.
 Mixed bean paste: Overall 1.0, highest 1.5 in persons 
aged 30-49.
 Total: 19.0, highest 24.4 in persons aged 30-49.
 Source: Adapted from Ministry of Health and Welfare, 
Report on 1998 National Health and Nutrition Survey 
(Dietary Intake Survey), Korea Health Industry Development 

Industry.
 Conclusion: There is presently no conclusive evidence 
showing human health benefi ts from consumption of Korean 
fermented soyfoods. Address: 1. PhD, Food Toxicology 
Div., Dep. of Food and Nutrition; 2. Research Inst. of Home 
Ecology. Both: Seoul National Univ., Seoul, Korea.

2157. Novo Nordisk. 2004. The history of Novo Nordisk 
(Website printout–part). www.novo.dk/backgrou/history/ 
Retrieved Jan. 19.
• Summary: An excellent company history with many 
photos. Contents: 1. Nordisk Insulinlaboratorium is founded 
(3 p.). In 1922 August and Marie Krogh lecture in the USA at 
the invitation of Yale University; in 1920 August, a professor 
at the Univ. of Copenhagen, Denmark, had received the 
Nobel Prize in physiology. Hearing of people with diabetes 
treated with insulin. On 21 Dec. 1922 in Denmark, Krogh 
and Hans Hagedorn succeed is extracting a small quantity 
of insulin from a bovine pancreas. In March 1923 the fi rst 
patients were treated. 2. Novo Terapeutisk Laboratorium 
is founded–to build machines for insulin production (3 p.). 
3. New insulin products–in the 1930s (3 p.). Nordisk wins 
lawsuit over ZPI insulin between Nordisk and Novo. 4. 
The search for purer insulin (2 p.). 5. International growth 
(3 p.). 6. Human insulin (2 p.). 7. Not just insulin (4 p.). 7. 
News from Nordisk (3 p.; launched its fi rst enzyme–trypsin–
extracted from the pancreas and used for the softening of 
leather). 8. News from Nordisk (3 p.). 9. A dynamic merger 
(in 1989 of Novo Industry A/S and Nordisk Gentofte A/S; 
2 p.). 10. The Novo Nordisk Foundation (2 p.). 11. Novo 
Nordisk–Towards new goals (industrial enzymes is one of 
the company’s four core areas, 2 p.). 12. Milestones (2 p.–
chronology).
 1923–Nordisk Insulinlaboratorium founded.
 1925–Nordisk Terapeutisk Laboratorium founded.
 1932–Nordisk Insulinlaboratorium founds the Steno 
Memorial Hospital.
 1938–Novo founds Hvidore Hospital.
 1941–Novo launches its fi rst enzyme–trypsin–extracted 
from the pancreas and used for the softening of leather.
 1947–Penicillin Novo–Novo’s fi rst product to be 
manufactured through fermentation.
 Alcalase®–Novo’s fi rst detergent enzyme produced by 
fermentation.
 1979–An enzyme factory is built in the USA in 
Franklinton, North Carolina.
 1981–Novo becomes the fi rst company in Scandinavia 
to be quoted on the New York Stock Exchange.
 1987–Novo starts production of human insulin with the 
help of genetically engineered yeast cells.
 1988–Nordisk Gentofte markets genetically engineered 
human growth hormone.
 1988–Novo launches Lipolase®, the world’s fi rst fat-
splitting enzyme for detergents. It is also the fi rst enzyme 
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to be produced on the basis of genetically engineered 
microorganisms.
 1989–Novo Industry A/S and Nordisk Gentofte A/S 
(both Danish companies) merge to become Novo Nordisk, 
the world’s leading producer of insulin. Address: North 
Carolina.

2158. Ko, J.H.; Yan, J.P.; Zhu, L.; Qi, Y.P. 2004. 
Identifi cation of two novel fi brinolytic enzymes from 
Bacillus subtilis QK02. Comparative Biochemistry 
and Physiology Part C: Toxicology & Pharmacology 
63(12):1121-23. June 15. *
• Summary: “Two fi brinolytic enzymes (QK-1 and QK-
2) purifi ed from the supernatant of Bacillus subtilis QK02 
culture broth.” These enzymes were designated subtilisin 
QK. Address: 1. Inst. of Molecular Virology, College of Life 
Science, Wuhan Univ., Wuhan, Hubei, PR China 430072.

2159. Yasuda, Masaaki. 2004. Tofuyo no jukusei to beni 
koji kin no purotease [The ripening of tofuyo and proteases 
from genus Monascus]. In: Inouye, K., ed. 2004. Fuudo 
Puroteomikus: Shokuhin Koso no Oyô Riyo Gijyutsu [Food 
Enzyme Chemistry]. Tokyo, Japan: CMC Shuppan [CMC 
Publisher]. March. See p. 123-33. [31 ref. Jap]*
Address: Dep. of Bioscience and Biotechnology, Faculty of 
Agriculture, Univ. of the Ryukyus, 1 Senbaru, Nishihara-cho, 
Okinawa 903-0213, Japan.

2160. Lee, Cherl-Ho. 2004. The role of biotechnology in 
modern food production. J. of Food Science 69(3):CRH92-
CRH95. April. 12th World Congress of Food Science and 
Technology. [18 ref]
• Summary: “Modern food production technology is given 
great challenges by the emerging fi elds of biotechnology and 
molecular biology. Knowledge of conventional fermentation 
technology is upgraded by the gene level explanations of 
enzyme actions and physiological functions of biomaterials 
derived therefrom. The use of genetically modifi ed 
organisms (GMOs) and their products in food widens the 
availability of resources while also raising public interest 
about safety and labeling. As an example of the application 
of molecular biology in conventional fermentation 
technology the selection of proteases from a Bacillus 
species grown in Korean traditional soybean fermentation 
starter, Meju, and the production of peptides with blood 
cholesterol lowering effect, obtained from soybean protein 
hydrolysate, are presented. Recent developments in the 
Korean bioindustry are reviewed as an example of the role 
of biotechnology in the food industry. The present status of 
GMO enzymes in food production is reviewed and safety 
issues about GMO use in the food system are discussed.”
 Note: Soy is mentioned 19 times in this document. 
Address: Graduate School of Biotechnology, Korea Univ., 
Seoul, 136-701 Korea.

2161. Williams, David. 2004. The clot-busting miracle that 
unclogs arteries, reverses heart disease. Alternatives–For the 
Health Conscious Individual (Rockville, Maryland) 9(28):1, 
3-5. [2 ref]
• Summary: In Japan, heart disease is practically unknown. 
In 1980 a young doctor named Hiroyuki Sumi set out to 
discover why. New research indicated that a major culprit in 
causing heart disease and strokes might be blood clots that 
lodge in the arteries and cut off the oxygen supply to the 
heart and brain. After carefully testing 173 common Japanese 
foods, he found that the most powerful clot-buster was natto, 
a fermented food.
 After additional research, he found that that natto 
contained a potent enzyme named nattokinase (pronounced 
nah-to-KAI-nase), which had the ability to prevent blood 
clots from already forming, but also to dissolve blood clots 
that had already formed.
 Since 1980 at least 17 studies on natto and its enzymes 
have been published in Japan and the USA.
 Blood clots, which are composed of sticky protein 
strands called fi brin that accumulate in blood vessels, have 
two functions: First, they enable the blood to quickly form 
clots to prevent loss of blood in the case of a cut or major 
wound. But their second function causes major problems. 
If these clots occur within the vessels of the heart, the heart 
muscle is starved of needed oxygen and quickly begins to 
die; the result is either angina or a heart attack. When clots 
occur in blood vessels supplying the brain, nerve cells die, 
resulting in a stroke and/or senility.

2162. Bennett, Joan W.; Yamamoto, Yutaka. 2004. 
Dr. Jokichi Takamine: Japanese father of American 
biotechnology–the 150th anniversary of his birth. In: M.W. 
Watanabe, K.Y. Suzuki, and T. Seki, eds. 2004. Proceedings 
of the 10th International Congress for Cultural Collections. 
Tsukuba City, Japan: Japan Society for Culture Collections & 
World Federation for Culture Collections. See p. 41-45. Held 
10-15 Oct. 2004 at Tsukuba, Japan. [5 ref]
• Summary: This paper was presented as part of a session 
titled: “Innovative Roles of Biological Resource Centers.” It 
is No. 2.5.
 Contents: Abstract. Early years and marriage. The 
diastatic enzyme from Aspergillus oryzae. Adrenalin. 
Takamine’s golden years. Epilogue.
 Photos show: (1) Portrait photo (the best and most 
famous) of Dr. Jokichi Takamine (courtesy of The Great 
People of Kanazawa Memorial Museum, Kanazawa, Japan). 
(2) View through the woods of Sho Fu Den in Merriewold, 
New York.
 Adrenalin (epinephrin) was the fi rst modern wonder 
drug. “His mother, Yukiko, came from a family that owned 
a sake brewery.” Sake is made using rice koji in which the 
mold Aspergillus oryzae is grown on steamed rice.
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 “While in New Orleans he rented a French Quarter 
apartment from a retired Union offi cer Colonel Ebenezer 
Hitch, and befriended a young journalist named Lafcadio 
Hearn, who later emigrated to Japan and achieved fame 
as a writer.” More signifi cantly, “he fell in love with the 
landlord’s daughter, Caroline Field Hitch. Before returning 
to Japan at the end of the Cotton Exposition, Takamine 
proposed marriage to Caroline, promising to return as soon 
as he had established himself fi nancially.”
 True to his word, he returned within two years. 
Jokichi was married to Caroline Hitch “in the heat of 
the New Orleans summer, on August 10, 1887. It was an 
unconventional match for the era, and one which would 
eventually cement Takamine’s connection to the USA.” 
“Because Caroline was unhappy living in Japan, Jokichi 
sought new business opportunities back in the U.S.A. He 
knew he could not compete in the well established American 
fertilizer industry. Therefore, in a stroke of genius, Takamine 
decided to reverse what was then the usual cultural fl ow 
of technology. Rather than adapting a western technology 
to a Japanese enterprise, Takamine adapted a Japanese 
technology to a western industry.”
 Throughout human history, brewers worldwide have 
“learned by trial and error how to use yeast to make alcohol. 
Alcoholic fermentations start with sugar. Since yeast does 
not possess any starch degrading enzymes, starchy materials 
such as corn, rice and wheat must be saccharifi ed [broken 
down into sugars] before fermentation. Starch-degrading 
enzymes are variously called amylases or, in the older 
literature, diastases. In Western brewing, diastatic enzymes 
were traditionally derived from malt made from germinating 
barley. In Japan and some other Asian cultures, diastases 
were obtained from mold cultures grown on rice. These mold 
cultures are comparable to malt but more enzymatically 
active (Nout and Aidoo 2002). Believing that a diastatic 
enzyme derived from Aspergillus oryzae could revolutionize 
the American distillery industry, Takamine and his young 
family [of four] returned to the USA in 1890.”
 “In his will, he [Dr. Takamine] left most of his estate to 
Caroline, who commissioned a vanity biography for her late 
husband, sold off the Japanese style homes, and then married 
a much younger American man [Charles P. Beach, of Vail, 
Arizona] who eventually dissipated much of her fortune.
 Jokichi, Jr. died under mysterious circumstances well 
before World War II [22 Feb. 1930 in New York City] and 
with his death the International Ferment Company of New 
York was dissolved. Eben continued running the Clifton 
company. After his death in 1953, Eben’s widow sold it to 
Miles Laboratories of Elkhart, Indiana. In 1978 Miles was 
acquired by Bayer Corporation and several years later the 
antiquated facilities in Clifton were leveled and the land sold 
off for a suburban housing development. In 1989, Bayer sold 
the Miles enzyme business to Solvay, a Belgian company, 
which in turn sold the business to Genencor International in 

1996. The old Miles facility in Elkhart, Indiana, which had 
housed some archival Takamine materials, was closed.
 “Mr. Jay Shetty of Genencor International, working 
with Yutaka Yamamoto, arranged to have Takamine’s papers 
and other artifacts from the Miles archives moved to ‘The 
Great People of Kanazawa Memorial Museum’ [Kanazawa 
Furusato Ijinkan] in Kanazawa, Japan. In addition, Arthur 
Sears of Valley Research, Inc., South Bend, Indiana, 
established a Takamine Memorial Room at his company 
headquarters.”
 “Thus, in addition to being a pioneer of enzymology, 
Takamine was a major fi gure in endocrinology, isolating 
epinephrine, and patenting and copyrighting it under the 
name Adrenalin. Unlike many scientists, he was brilliantly 
entrepreunurial: he knew how to turn his biochemical 
extracts into profi table products. Quite remarkably, he held 
two of the earliest patents in biotechnology: the fi rst patent 
on a microbial enzyme and the fi rst patent on a purifi ed 
hormone.
 “Jokichi Takamine understood the power of 
philanthropy. During his lifetime he did much to improve 
cultural and political relationships between Japan and the 
U.S.A. The cherry trees in Washington, DC are a lasting 
legacy of his foresight. On this 150th anniversary of his 
birth [in 1854], it is important to remember his contributions 
not only to early biotechnology but also to cultural 
understanding.” Address: 1. Dep. of Cell and Molecular 
Biology, Tulane Univ., New Orleans, Louisiana 70118; 2. 
Shin Nihon Chemical Co., Ltd., Aichi 446-0063.

2163. Egbert, William Russel. 2004. Isolated soy protein: 
technology, properties, and applications. In: KeShun Liu, 
ed. 2004. Soybeans as Functional Foods and Ingredients. 
Champaign, Illinois: AOCS Press. xii + 331 p. See p. 134-62. 
Chapt. 7. [39 ref]
• Summary: Contents: Introduction. Technological 
development. Functional properties: Solubility, gelation, 
emulsifi cation, water binding, viscosity, dispersibility, 
foaming and whipping. Applications in food systems: 
Hydration of isolated soy proteins, fl avor and odor 
issues, product storage and handling, health and nutrition 
applications (nutritional bars and other confectionary-type 
products, liquid nutritional beverages, powdered nutritional 
beverages, protein tablets), clinical and pediatric nutritional 
products, meat product applications (injection and marination 
applications, coarse ground meats, emulsifi ed meats, dry 
fermented meats), meat analogs products, extruded cereals 
and snacks, bread and other baked goods, dairy alternative 
products (soymilks, yogurt, sour creams and soft cheeses, 
frozen desserts), other processed foods (pasta, soups and 
sauce, reduced-fat and other spreads). Summary.
 Figures: (1) Flow chart of processing schematic for 
water-washed and alcohol-washed isolated soy proteins.
 Tables: (1) Functional characteristics of various isolated 
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soy proteins. (2) Functional properties of isolated soy protein 
in food systems. Address: Archer Daniels Midland Co., 4666 
East Faries Parkway, Decatur, Illinois, 62526, USA.

2164. Liu, KeShun. 2004. Soy sauce as a natural seasoning. 
In: KeShun Liu, ed. 2004. Soybeans as Functional Foods and 
Ingredients. Champaign, Illinois: AOCS Press. xii + 331 p. 
See p. 248-63. Chapt. 13. [33 ref]
• Summary: Contents: Introduction. Types of Soy Sauce. 
Production of fermented soy sauce: Treatment of raw 
materials, koji making, brine fermentation, pressing, refi ning. 
Principles of making fermented soy sauce: Action of koji 
enzymes, fermentation of lactic bacteria and yeasts, color 
and fl avor formation, formation of sugars and alcohols, 
formation of amino acids, function of salt. Enzymatic 
method–an alternative to traditional fermentation. Chemical 
and semichemical soy sauce. Proximate composition, quality 
attributes, and grades. Application of soy sauce.
 Figures: (1) Outline of typical preparation process for 
koikuchi shoyu, the most common Japanese type of soy 
sauce.
 Tables: (1) Differences in chemical components between 
brewed (fermented) and nonbrewed (chemical) soy sauces. 
(2) Applications of soy sauce on various types of food. 
Address: Univ. of Missouri, Columbia, Missouri.

2165. Yin, Li-jun; Li, L.T.; Li, Z.G.; Tatsumi, E.; Saito, M. 
2004. Changes in isofl avone contents and composition of 
sufu (fermented tofu) during manufacturing. Food Chemistry 
87(4):587-92. Oct. [29 ref]
• Summary: “Sufu is a fermented tofu product which 
is popular in China. Manufacturing procedures of 
sufu signifi cantly affected the isofl avone contents and 
composition of sufu. The recovery of isofl avones in sufu 
from soybean was 16.9%. The loss of isofl avones was 
mainly attributed to the preparation of tofu and salting of 
pehtze (fresh bean curd overgrown with mould mycelia). The 
isofl avone composition was altered during sufu processing. 
The levels of aglycones increased, while the corresponding 
levels of glucosides decreased.
 “`Former fermentation’ corresponded to the fastest 
period of isofl avone conversion. The isofl avones in sufu, 
in the form of aglycones and in the form of glucosides, 
accounted for 99.7% and 0.3% of the total, respectively. The 
changes in the isofl avone composition were signifi cantly 
related to the activity of beta-glucosidase during sufu 
fermentation, which was affected by the NaCl content.”
 Note: Sufu is also known in Chinese as doufu-ru. There 
are many types, of which the red one is one of the most 
popular. Address: 1-2. College of Food Science and Nutrition 
Engineering, China Agricultural Univ., 17 Qinghua Dong Lu, 
Haidain, Beijing 100083, China.

2166. Okadome, M.; Okada, Y.; Ono, N. 2004. Production 

of hydrolases by tempeh manufacturing fungus, Rhizopus 
oligosporus. Wayo Joshi Daigaku Kiyo, Kaseikeihen 44:147-
58. *
• Summary: Note 1. A “hydrolase” is an enzyme that 
catalyzes the hydrolysis of a particular substrate.
 Note 2. This is the journal of Wayô Women’s University, 
in Ichikawa, Chiba, Japan.

2167. Fujita, Tomoyuki; Funako, T.; Hayashi, H. 2004. 
8-Hydroxydaidzein, an aldose reductase inhibitor from 
okara fermented with Aspergillus sp. HK-388. Bioscience, 
Biotechnology, and Biochemistry 68(7):1588-90. [12 ref]
• Summary: “The aldose reductase (AR) inhibitor, 
8-hydroxydaidzein, was isolated and identifi ed from a 
methanolic extract of okara (soybean pulp) fermented with 
the fungal strain, Aspergillus sp. HK-388. 8-Hydroxydaid-
zein showed non-competitive inhibition of human 
recombinant AR with respect to DL-glyceraldehyde, its 
K1 value being evaluated as 7.0 micro molar.” Address: 
Div. of Applied Biological Chemistry, Graduate School of 
Agriculture and Biological Sciences, Osaka Prefecture Univ., 
1-1 Gakuen-cho, Sakai, Osaka 599-8531, Japan.

2168. Fukushima, Danji. 2004. Industrialization of 
fermented soy sauce production centering around Japanese 
shoyu. In: Keith H. Steinkraus, ed. 2004. Industrialization 
of Indigenous Fermented Foods. 2nd ed. Revised and 
Expanded. New York, NY & Basel, Switzerland: Marcel 
Dekker. xix + 796 p. See p. 1-98. Chap. 1. [179 ref]
• Summary: Contents: Introduction. History: Historical 
development of soy sauce in China (Chiang, shih), 
introduction of soy sauce in Japan, origin of fermented 
soy sauce in the United States. Present soy sauce situation: 
Japan (types of soy sauce, manufacturing, fl avor components 
and quality evaluation), China, Southeast Asia, United 
States. Change of soy sauce manufacturing methods from 
indigenous to modern processing: Treatment of soybeans and 
wheat as materials, koji fermentation, brine fermentation, 
pressing, pasteurization, refi ning and bottling. Microbiology 
and biochemistry: Role of koji as an enzyme source (unique 
source of enzymes, peptidases in koji, role of proteinases 
in koji during protein digestion, role of glutaminase in koji 
in formation of glutamic acid during protein digestion) 
effect of heat treatment of soybean proteins on their 
digestibility and nutritive value (enzyme digestibility and 
yield of soy sauce, enzyme digestibility and nutritive value 
of protein), microorganisms during brine fermentation in 
soy sauce (change of microfl ora during brine fermentation, 
properties of Tetragenococcus halophilus, properties of 
Zygosaccharomyces rouxii, properties of Candida species), 
safety of soy sauce and physiological functional properties 
(Studies of mycotoxins and safety of soy sauce, studies of 
mutagens and safety of soy sauce, long-term animal tests 
and anticarcinogenicity of soy sauce, other physiologically 
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functional properties of soy sauce). Application of new 
technology for soy sauce manufacture: Manufacture of soy 
sauce through fermentation by bioreactor with immobilized 
whole cells, enzymatically hydrolyzed vegetable protein, 
breeding of koji mold through protoplast fusion. Forecast.
 Contains 68 fi gures and 23 tables.
 The section titled “Origin of fermented soy sauce 
in the United States” states (p. 10) that in 1907 a plant 
manufacturing fermented soy sauce was opened in the 
United States by Shinzaburo Mogi–a relative of the Mogi 
family of Kikkoman fame. Note: The author does not say 
where this plant was, nor does he cite any evidence to 
support his claim. As of Jan. 2005, Soyfoods Center has 
been unable to fi nd any fi rm evidence that such a plant was 
opened.
 “After that, another soy sauce company named Oriental 
Show-You Company was promoted in 1917 in Columbia 
City, Indiana.” Shinzaburo Mogi was one of the stockholders 
in this company. Shinzo Ohki, a Japanese man living in 
the USA, began to make regular (koikuchi) shoyu in the 
traditional Japanese way, and at one time was making 30,000 
gallons/year. In 1961 the Oriental Show-You Co. was sold 
to Beatrice Foods, Inc. and subsequently became part of La 
Choy Food Products which was also owned by Beatrice.
 Figure 12 (p. 28) shows imports of soy sauce to the USA 
from 1947 to 1981. This graph was taken, without citing the 
source, from: Shurtleff & Aoyagi. 1985. Soyfoods Industry 
and Market, 5th ed. p. 103.
 Concerning the soy sauce market in the United States 
(p. 28-31): In 1973 Kikkoman opened its fi rst plant to make 
fermented soy sauce at Walworth, Wisconsin. In 1998 
Kikkoman opened a 2nd such plant in California. In 2001 
these two Kikkoman plants made 85,000 kiloliters and 
20,000 kiloliters (kL) of soy sauce respectively, for a total 
of 105,000 kL. To take advantage of the rapidly growing 
American market for soy sauce, several other foreign 
manufactures also opened plants making fermented soy 
sauce. In about 1980, Wan Ja Shan (Taiwan) opened a plant 
making regular Japanese-style soy sauce (koikuchi). In 1991 
San-J (San Jirushi, Japan) opened a plant making tamari soy 
sauce. In 1994 Yamasa (Japan) opened a plant making shoyu 
in Salem, Oregon. In 2001 the total annual production of 
these 3 plants was estimated at about 20,000 kL. In addition, 
HVP soy sauce (unfermented) is made and sold in the USA 
under brands such as La Choy, Chun King, and Aloha–with 
total production in 2001 estimated at 15,000 kL. Thus in 
2001 total soy sauce production in the USA was estimated 
at 140,000 kL with the following market shares: Kikkoman 
75%, 3 other makers of fermented soy sauce 14.2%, and 
HVP 10.7%. Figure 14 shows total U.S. consumption of 
soy sauce from 1950 to 2001, including total domestic 
production, total Kikkoman U.S. production. and total 
imports. Address: Noda Inst. for Scientifi c Research, Noda-
shi, Japan.

2169. Hui, Y.H.; Meunier-Goddik, L.; Hansen, A.S.; 
Josephsen, J.; Nip, W.-K.; Stanfi eld, P.S.; Toldra, F. eds. 
2004. Handbook of food and beverage fermentation 
technology. New York, NY & Basel: Marcel Dekker, Inc. xii 
+ 919 p. Illust. 26 cm. Series: Food Science and Technology 
No. 134.
• Summary: Koji (and koji starter) is mentioned on pages 4, 
482, 485-86, 503, 541-43, 544-51, 554-59, 562-63, 575 and 
under the subheads: making koji, red koji, salted koji, seed 
koji, soybean koji, starter koji, washed koji, and wheat koji.
 Miso is mentioned on pages 39, 41, 79, 549-52, 
555, 557-61, 568, and under the subheads fermentation 
management, manufacturing miso, mixing, packaging, 
production, red miso, salty miso, soybean miso, soybean 
steamer, standardization, sweet miso, water content and 
texture, white miso.
 Natto is mentioned on pages 533-40, and 568, and under 
the subheads Bacillus natto, biochemical changes, Daitokuji 
natto [not a type of natto; fermented black soybeans], 
daiyohukuzi natto [sic], enzymes, fl avoring compounds, 
gamma-polyglutamic acid, general description, incubation 
room, inoculation, management, manufacturing, niowanatto, 
packing, production, sticky substances.
 Soy foods: Asian, Chinese, Japanese, jiang, Korean, 
miso, natto, soy nuggets, soy paste, soy sauce, soy yogurts 
sufu, tempeh, types.
 Soy nuggets: doushi, history, production, toushih.
 Soy protein, p. 393.
 Soy sauce: classifi cation, chemical method, common soy 
sauce, composite soy sauce, In-yu. koikuchi soy sauce, light-
colored. processed, raw, Siro [sic, Shiro], soy sauce paste, 
special, tamari, traditional fermentation.
 Soy sauce fermentation.
 Soy sauce fi lter cake.
 Soy sauce koji, microfl ora.
 Soy sauce manufacturing processes.
 Soy sauce processing.
 Soy yogurt, p. 498, and under the subheads composition, 
microorganisms, production.
 Stinky tofu.
 Sufu [fermented tofu], pages 571-576, and under the 
subheads fermentation, fermented tofu, general description, 
hard tofu, Kwantung sufu, manufacturing, moldy tofu, 
packaging, product quality and composition, production, red 
koji, rose sufu, sanitary tofu, seasoning, sesame oil, Tsao 
sufu.
 Tempeh (tempe) pages 4, 39, 41, 82, and under the 
subheads basic changes, changes in carbohydrates, changes 
in lipids, changes in proteins and amino acids, changes in 
vitamins, consumption, cost, general description, history, 
issues and problems in production, microorganisms related 
to, presence of antibiotics, presence of antioxidants, 
production procedures in Indonesia, production procedures 
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in the US, production, reduction of phytate. Address: 1. 
Science Technology System, West Sacramento, California.

2170. Kiuchi, Kan; Watanabe, Sugio. 2004. Industrialization 
of Japanese natto. In: Keith H. Steinkraus, ed. 2004. 
Industrialization of Indigenous Fermented Foods. 2nd 
ed. Revised and Expanded. New York, NY & Basel, 
Switzerland: Marcel Dekker. xix + 796 p. See p. 193-246. 
Chap. 4. [142 ref]
• Summary: Contents: Introduction–Description and history 
of natto: Raw materials, natto in East Asia (History of 
natto, natto in China {douche} [doushi / douchi], natto in 
Japan {itohiki-natto, cracked natto, yukiwari-natto, barley 
natto, salted natto, dried natto, soboro-natto, how natto is 
used in foods}, tua’nao [thua-nao, tua nao] {incl. pe-pok 
in Myanmar and tau’si in Laos}, kinema, chongkuk-jung, 
dawadawa [the starters for these products are Bacillus 
subtilis], making of natto in the home).
 Production and consumption. The fermentation process. 
Materials used for traditional and modern natto production. 
Modern manufacturing methods: Storage of raw soybeans 
and purifi cation process, processes of washing and soaking, 
steaming and inoculation processes, natto-fi lling process, 
fermentation process, refrigeration and aging process, second 
packaging and shipping processes.
 Change from traditional process to modern 
manufacturing process: Cultivation and storage of raw 
soybeans (traditional, modern), selection. washing and 
soaking, steaming and inoculation, fi lling, fermentation, fi rst 
refrigeration, packaging, second refrigeration. Critical steps 
in the manufacture and fermentation of natto. Important 
problems in the industrialization of natto: Soaking, 
steaming, fi lling, fermentation Optimum conditions for 
fermentation: Initial stage of fermentation (lag phase), 
middle stage of fermentation (log to stationary phases), 
latter stage of fermentation (death phase). Microbiology and 
biotechnology: Determinative or systematic characteristics 
of natto bacilli, difference between natto bacilli and other 
B. subtilis as natto starters, enzymes and other materials 
produced by natto bacilli. Other aspects of the microbiology 
of natto: Phages of natto bacilli, plasmids of natto bacilli. 
Chemical and biochemical changes during fermentation: 
Soybean characteristics on steaming, relationship between 
the components of natto and those of soybeans, changes in 
soybean constituents during fermentation (carbohydrates, 
fatty acids, organic acids and other volatile components), 
size of soybeans, steaming condition. Starter cultures: 
Marketed starters, development of new starters. Contains 26 
fi gures.
 In 1999 in Japan, about 130,000 metric tons per year 
of soybeans are used to make about 260,000 tons of natto 
or 5.20 billion 50-gm packages worth 160.5 billion yen. 
Approximately 500 companies make natto in Japan, but the 
10 largest companies account for 85% of total production.

 Concerning hikiwari natto (cracked natto) (p. 195): 
Parch soybeans than crack them into 3-4 pieces for use as a 
raw material, instead of whole soybeans, for making natto 
(itohiki nattô). Cracking reduces the soaking time to 3-4 
hours.
 Concerning yukiwari natto (p. 195): It is one of the trade 
names of “Barrel natto” and a special product of Yamagata 
prefecture, located in northeastern Japan. To make it at home 
or on a small commercial scale, mix 18 kg cracked natto, 9 
kg of rice koji, and an appropriate amount of salt in a large 
wooden barrel. Allow it to ferment until ripe.
 Note 2. This is the earliest English-language document 
seen (Jan. 2012) that uses the term “tua-nao” to refer to thua-
nao. Address: 1. Kyoritsu Women’s Univ.; 2. Biotechnology 
Inst. of Natto, Suzuyo Kogyo Co. Ltd. Both: Tokyo, Japan.

2171. Chajuss, Daniel. 2005. Brief biography and history of 
his work with soy in the USA and Israel. Part III (Interview). 
SoyaScan Notes. Feb. 19. Followed by numerous e-mails. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: In 1972 Hayes General Technology 
signed a contract to sell the engineering designs and know-
how it had developed for a soy protein concentrate plant to 
Aarhus Oliefabrik A/S in Aarhus, Denmark. This was HGT’s 
fi rst major contract.
 In 1973 Daniel Chajuss sold know-how and complete 
engineering designs to Aarhus Oliefabrik A/S, Aarhus, 
Denmark (renamed Central Soya Aarhus A/S in Nov. 
1992), to manufacture powdered and textured soy protein 
concentrates for human consumption, pet foods and calves 
milk replacers; they were sold under various Danpro brands.
 On 19 June 1973 Daniel married Talma E. Hirsch in 
Rehovot, Israel. They had four sons: Ron, born on 18 Dec. 
1973 in Tel Aviv; he is now (2005) a computer scientist and 
electrical engineer. Amir and Shi (twins) born on 17 Dec. 
1976 in Rehovot; Amir is a graduate student in physics 
and philosophy. Shai is a graduate student in business 
administration and political science. Ori, born on 2 Feb. 1983 
in Rehovot, is fi nishing his military service duties and going 
to study at a university.
 All the soy protein concentrate facilities worldwide, 
which were established since 1973 and which are still in 
operation today (including ADM, USA, SOGIP-Bunge, 
France, etc., with the exception of Central Soya’s USA 
plants) employ Chajuss’ technology and/or engineering 
designs, and are mainly based on the know-how and 
technology developed by Chajuss. About 90% of the total 
world production of soy protein concentrates today is 
made by aqueous alcohol extraction. Most of the protein 
concentrates are used in the form of powder or grits, some 
are further texturized, and some are further treated to provide 
various “functionalities.”
 In 1974 the Aarhus concentrate plant began regular full-
scale operation. It was later bought by Central Soya.
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 Also in 1974 Daniel, Prof. Birk and the other researchers 
at the Hebrew University at Rehovot did much collaborative 
research on soy phytochemicals, such as soy saponins, soy 
isofl avones, other soy phenolics, etc., which were obtained 
from alcohol-extracted soy molasses. They found that soy 
molasses had many interesting and useful applications–
even for stabilizing sandy soil and eventually enabling it 
to be productive for agriculture. Later they developed a 
technology to remove the isofl avones (very bitter and beany) 
and saponins from the soy molasses. They found that the 
isofl avones in the soy germ are not bitter.
 Daniel recalls: At [the NRRL in] Peoria, Illinois, they 
had tried to breed soybeans that had little or no bitter, 
beany fl avor. Essentially they were trying to breed out the 
isofl avones; fortunately they were not successful. Yet the 
isofl avone content of both soybeans and soy molasses covers 
a wide range; for soy molasses it is about 0.5% to 2%.
 During 1974 Daniel told researchers at Central Soya 
and Aarhus Oliefabrik about these compounds found in soy 
molasses. Then Unimills started a plant and called it ‘soy 
volasses.’ The 2004 Soya & Oilseed Bluebook has a section 
titled ‘Defi nitions and Glossary,’ however it does not yet 
have an entry for ‘soy molasses’ (p. 367). But there is an 
entry for ‘soy solubles,
 During this time Hayes General Technology also did 
development work on many different modern soy protein 
products, functional soy protein concentrates, textured soy 
proteins, soy fl ours (full-fat, medium-fat, and defatted; 
enzyme active or toasted); also on the extraction of specialty 
oils and cold press systems; on specifi c extraction plants, 
as for jojoba oil, primrose oil, argan oil (from the nuts of 
the argan tree, Argania spinosa, of southwest Morocco), 
etc.; fl ash desolventizing systems for non-polar and polar 
solvents; unique, bland and novel “no waste” (fi ber included) 
soymilk products; precooked “instant” cereal plants; 
complete low-cost food formulae plants; micro-milling 
systems; production of vegetarian meat alternatives, incl. 
vegetarian sausages, schnitzels, patties, and “fried fi sh”; 
non-soy based protein products; lupine seed processing incl. 
lupine protein, lupine oil, and lupine alkalozidone alkaloids 
production systems. Much work was also devoted to the 
development of low-cost cottage industries.
 In 1980 Hayes started to sell soy lecithin commercially; 
it was separated from the soy oil obtained during the 
production of “white” fl akes by hexane extraction.
 Also in 1980 Daniel’s father, Elijah M. Chajuss, began 
to reduce his full active daily work with Hayes Ashdod Ltd. 
At this time, the two men began thinking about selling that 
part of their company. Daniel thought it would be better if 
he focused on research, development, and engineering work. 
None of his sons was interested in carrying on the family 
business.
 Until 1981, all the shares of Hayes Ashdod Ltd. were 
held by the Chajuss family.

 1984 Sept. 27-28–Daniel attended the First European 
Soyfoods Workshop held in Amsterdam, Netherlands, as 
a delegate of E.M. Chajuss Ltd., which was interested in 
establishing a simple soy cottage industry; at about that time 
they had developed some simple appropriate processing 
technologies for soyfoods and soymilk and were thinking 
about making those in a company other than Hayes Ashdod 
Ltd.
 1984–The Chajuss family began to sell some of the 
shares in Hayes Ashdod Ltd. (fully owned by the Chajuss 
family) to Koor Foods Ltd. (headquartered in Tel Aviv), 
which was a holding company that owned shares and 
ownership in various food fi rms and was a part of Koor 
Industries Ltd., which had been established by labor unions. 
Hayes Ashdod Ltd. sold crude soybean oil to fi rms owned by 
Koor Foods Ltd. Koor has approached the Chajuss family, 
asking if all or part of Hayes Ashdod might be for sale.
 In Dec. 1984 the majority of the shares in Hayes Ashdod 
Ltd. were sold by the Chajuss family to Koor Foods Ltd. 
Address: Managing Director, Hayes General Technology 
Company Ltd., Misgav Dov 19, Mobile Post Emek Sorek, 
76867 Israel. Phone: (972) 8 592925.

2172. Van Der Ven, Cornelly; Matser, A.M.; Van Den Berg, 
R.W. 2005. Inactivation of soybean trypsin inhibitors and 
lipoxygenase by high-pressure processing. J. of Agricultural 
and Food Chemistry 53(4):1087-92. Feb. [28 ref]
• Summary: “Abstract: Trypsin inhibitors (TIA), one of the 
antinutritional factors of soy milk, are usually inactivated 
by heat treatment. In the current study, high-pressure 
processing (HPP) was evaluated as an alternative for the 
inactivation of TIA in soy milk. Moreover, the effect of HPP 
on lipoxygenase (LOX) in whole soybeans and soy milk 
was studied. For complete LOX inactivation either very high 
pressures (800 MPa) or a combined temperature/pressure 
treatment (60ºC/600 MPa) was needed. Pressure inactivation 
of TIA was possible only in combination with elevated 
temperatures. For TIA inactivation, three process parameters, 
temperature, time, and pressure, were optimized using 
experimental design and response surface methodology. A 
90% TIA inactivation with treatment times of <2 min can be 
reached at temperatures between 77 and 90ºC and pressures 
between 750 and 525 MPa.” Address: Wageningen UR, 
Agrotechnology and Food Innovations, P.O. Box 17, 6700 
AA Wageningen, The Netherlands.

2173. Wilson, Shannon; Blaschek, Kristen; Mejia, Elvira 
Gonzalez de. 2005. Allergenic proteins in soybean: 
processing and reduction of P34 allergenicity (Open Access). 
Nutrition Reviews 63(2):47-58. Feb. [88 ref]
• Summary: “Soybean ranks among the ‘big 8’ of the 
most allergenic foods, and with increasing consumption 
of soybean products, the incidence of soy-caused allergies 
is expected to escalate. Soybean and its derivatives have 
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become ubiquitous in vegetarian and many meat-based food 
products, and as a result, dietary avoidance has become 
diffi cult. However, soybeans can be manipulated in a 
variety of ways to alter their allergenicity. Several studies 
have focused on reducing the allergenicity of soybeans by 
changing the structure of the immunodominant allergen P34 
using food processing, agronomic, or genetic manipulation 
techniques. A review of the literature pertaining to these 
studies is presented here.
 “Overview of Food Allergy” A food allergy is an 
immune system reaction to a specifi c food (1). Proteins in 
foods can be allergenic by acting as antigenic molecules 
that cause an immune reaction. The allergen induces an 
initial IgE antibody response, followed by a secondary 
IgE antibody response, which signals an allergic reaction 
(2). Antibodies are found on the surface of mast cells and 
basophils.
 “About 5% to 7.5% of children and 1% to 2% of adults 
are affected by food allergies. Children are more susceptible 
to food allergies, but usually develop resistance as they grow 
older (4).”
 Page 7: “Fermentation: Fermentation has been 
investigated with regard to its effect on the allergic potential 
of soybean proteins. Fermentation hydrolyzes proteins into 
smaller peptides that may cause less allergenicity. Proteases 
from bacteria used in the process appear to be responsible 
for the reduction. This suggests that the type of bacteria 
used in the fermentation process can play an integral role 
in determining which hydrolyzed proteins are present 
and whether they retain the necessary conformation to be 
recognized by antibodies.
 “The radioallergosorbent test, or RAST, is the 
standardized method to detect IgE responses to allergens. 
Herian et al. (55) used RAST to compare the allergenicity of 
fi ve traditional soy-based foods, including soybean sprouts, 
soy sauce (both acid-hydrolyzed and mold-hydrolyzed), 
tempeh, and miso... This study (55) validates the claim that 
fermented soy products retain less allergenicity than non-
fermented soy products. The allergens responsible for the 
allergic response were not identifi ed; the information gleaned 
from this study may implicate highly resistant soybean 
allergens, including P34.”
 “Conclusion: Soybean processing can result in the 
reduction of soybean allergenicity, particularly of P34, and 
can be achieved by denaturation, hydrolysis, or conjugation. 
Nevertheless, there is no single procedure (other than gene 
knockout) that completely eliminates P34 allergenicity...
 “There are over 21 identifi ed allergenic proteins in 
soybean, and this presents a challenge to food scientists 
and geneticists, who need to develop a process to eradicate 
immunodominant allergens while maintaining functionality, 
nutritional value, and effi cacy in the subsequent soybean 
product. The Food Allergen Labeling and Consumer 
Protection Act of 2004 will require FDA-regulated food 

ingredient statements to identify a major food allergen, 
such as soybean, in any food product, ingredient, fl avoring, 
coloring, or incidental additive. The food allergen labeling 
requirements are scheduled to take effect on January 1, 
2006.” Address: Dep. of Food Science and Human Nutrition, 
Univ. of Illinois at Urbana-Champaign.

2174. Yonema, Shiro. 2005. N.Y.’s Nippon Club turns 100: 
Scientifi c founders remembered. Japan Times (Tokyo). April 
2.
• Summary: The centennial included an exhibition on 
the history of founder Jokichi Takamine (1854-1922), a 
renowned chemist and industrialist. The two other founders 
(in 1905) were pioneering businessmen Ryokichi Arai and 
Yasukata Murai. Takamine became the fi rst president of the 
club, where famed bacteriologist Hideyo Noguchi, a fellow 
at the Rockefeller Institute, was often seen playing shogi 
(Japanese chess).
 The exhibition “gives visitors a glimpse of an America 
baffl ed by Japan’s impending victory in the Russo-Japanese 
War. ‘My dear little man, if you are the Yankees of the 
East, then I want to be called the Jap of the West,’ said Life 
magazine’s April 13, 1905, issue.”
 “The exhibition also featured memorabilia, including 
a letter to Takamine from the legendary inventor Thomas 
Edison, and bottles of takadiastase, which helped Takamine 
become the fi rst president of Sankyo Co., one of Japan’s 
largest pharmaceutical companies.”
 The exhibition also depicts Takamine the “philanthropist 
who, as friend of then Tokyo Mayor Yukio Okazi, sent cherry 
trees to Washington [DC] and New York in 1912.” A large, 
excellent portrait photo in the online version of this article 
shows Jokichi Takamine.

2175. McCue, Patrick P.; Shetty, Kalidas. 2005. Phenolic 
antioxidant mobilization during yogurt production from 
soymilk using Kefi r cultures. Process Biochemistry 
40(5):1791-97. April. [19 ref]
• Summary: Soymilk yogurt can be made using Kefi r 
cultures. “Soluble phenolic content increased with Kefi r 
culture time and was strongly correlated with total 
peroxidase and laccase activity. However, the phenolic 
content dropped sharply at 48 h.” Address: 1. Program in 
Molecular and Cellular Biology, Univ. of Massachusetts, 
Amherst, MA 01003.

2176. Mine, Yoshinori; Wong, A.H.K.; Jiang, B. 2005. 
Fibrinolytic enzymes in Asian traditional fermented foods. 
Food Research International 38(3):243-50. April. [39 ref]
• Summary: “Fibrinolytic enzymes are agents that dissolve 
fi brin clots. Recently many food derived fi brinolytic 
enzymes have been found in various traditional Asian foods. 
Fibrinolytic enzymes can be found in a variety of foods, 
such as Japanese Natto, Tofuyo [Okinawan fermented 
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tofu], Korean Chungkook-Jang soy sauce [sic, natto],... 
These novel fi brinolytic enzymes derived from traditional 
Asian foods are useful for thrombolytic therapy. They will 
provide an adjunct to the costly fi brinolytic enzymes that 
are currently used in managing heart disease, since large 
quantities of enzyme can be conveniently and effi ciently 
produced. In addition, these enzymes have signifi cant 
potential for food fortifi cation and nutraceutical applications, 
such that their use could effectively prevent cardiovascular 
diseases.” Address: Dep. of Food Science, Univ. of Guelph, 
Guelph, Ontario, Canada N1G 2W1.

2177. Reinprecht, Yarmilla; Rajcan, I.; Poysa, W.W.; Ablett, 
G.R.; Pauls, K.P. 2005. Relationships and inheritance of 
linolenic acid and seed lipoxygenases in soybean crosses 
designed to combine these traits. Canadian J. of Plant 
Science 85(3):593-602. July. [67 ref. Eng; fre]
• Summary: “To improve oxidative stability of soybean 
oil and reduce off-fl avours, we previously developed low 
linolenic acid, lipoxygenase-free (LLA. 3lx) soybean 
germplasm.” Address: 1-2. Dep. of Plant Agriculture, Univ. 
of Guelph, Guelph, ON Canada N1G 2W1.

2178. Visessanguan, Wonnop; Benjakul, S.; Potachareon, W.; 
Panya, A.; Riebroy, S. 2005. Accelerated proteolysis of soy 
proteins during fermentation of Thua-Nao inoculated with 
Bacillus subtilis. J. of Food Biochemistry 29(4):349-66. Aug. 
[37 ref]
• Summary: “Thua-nao is a traditional Thai-fermented 
soy product. It was prepared by the conventional method 
and also with starter inoculation. Inoculated soybean 
exhibited a higher rate of fermentation than did the natural 
fermentation as indicated by greater rate of pH increase, 
higher extent of proteolysis, ammonia-nitrogen content and 
nitrogen solubility... The results suggested that proteinases 
released by the dominant species in the inoculum, especially 
B. subtilis, play an important role in proteolysis of soy 
proteins during fermentation. Inoculation with B. subtilis 
resulted in an increased proteolysis, which is useful for 
subsequent reactions leading to development of Thua-nao 
characteristics.” Address: 1. National Center for Genetic 
Engineering and Biotechnology, 113 Paholyothin Road, 
Klong 1, Klong Luang, Pathumthani 12120, Thailand.

2179. Soyatech, Inc. 2005. Soya & Oilseed Bluebook 2006: 
The annual directory of the world oilseed industry. Bar 
Harbor, Maine: Soyatech. 416 p. Sept. Comprehensive index. 
Brand name index. Advertiser index. Statistical conversions. 
28 cm.
• Summary: On the cover is color photo of two cupped 
hands holding a very small soybean plant rooted in soil–
against a greenish black background. On the inside front 
cover is a color ad from Natural Products Inc. (Grinnell, 
Iowa) titled “Always unique, always innovative, always 

natural.” Color photos show ready to eat products made with 
Scotsman’s Mill whole egg extender, egg white extender, 
and enzyme active low fat soy fl our, plus roasted soy grits, 
bakery ingredients, and soymilk powders. On the fi rst page 
is a full page color ad from Bunge North America (St. 
Louis, Missouri) titled “The shortest distance from harvest 
to market.” On the back cover is a full page color ADM ad 
ADM showing a Chinese teenager eating tofu from a plate, 
using chopsticks. The text is the same as that of one of 
ADM’s current TV ads: “Somewhere west of Shenyang, a 
teenager is stopping for dinner... A dinner rich in soy protein. 
As one of the world’s largest soy processors, we like the idea 
that there will be no stopping him now.”
 On the title page of the book is a bright green self-
adhesive label containing “Your access code,” which expires 
in a year.
 In the Foreword, Peter Golbitz of Soyatech compares 
the world of today with that of 1947, when the Soybean 
Bluebook was fi rst published. The year 1947 marked a 
dramatic turning point; “it was the last year that China led 
the world in soybean production... The U.S. produced 183.6 
million bushels (5 million metric tons) [of soybeans] that 
year, around 34% of the world’s total. And the price for a 
bushel of U.S. soybeans averaged $3.34.” In 1948, the U.S. 
passed China to become the world’s leading producer of 
soybeans. Today, it looks like Brazil will soon pass the USA 
as the world’s largest producer of soybeans. Note: In 2005/06 
the U.S. produced 78.789 million metric tons of soybeans, 
followed by Brazil which produced 62.000 million. Address: 
1369 State Hwy 102, P.O. Box 84, Bar Harbor, Maine 04609. 
Phone: 207.288.4969.

2180. Sunrich. 2005. Whole grains–Soy, corn & sunfl ower 
(Leafl et). Hope, Minnesota. 1 p. Front and back. 28 cm.
• Summary: A glossy color leafl et sent by Patricia Smith 
from Natural Products Expo East. 2005. Sept. On the front 
is an overview and six small color photos. On the rear are 
three large tables titled “Product specifi cations.” For soy, 
the soybean fi ve varieties are: High protein Vinton type. 
Clear hilum. Low lipoxygenase. Non-GMO blend. Dehulled 
soybeans. For each of the fi ve is given: Protein (dry basis), 
oil, moisture, seed size, hilum color, application (tofu, 
soymilk, soy sauce, miso, roasting, other).
 Sunrich is a SunOpta company. Address: P.O. Box 128, 
3824 S.W. 93rd St., Hope, Minnesota 56046. Phone: 800-
297-5997.

2181. The popularization of soya bean as a food in Nigeria 
and prevention of kwashiorkor (protein defi ciency disease) 
(Continued–Document part III). 2005 14 p. Unpublished 
typescript, undated.
• Summary: (Continued): “About 20 persons of talent made 
our teamwork progress very quickly. When half a year 
passed, 30 kinds of food have been developed and applied 
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in 5 distant rural villages with a widespread acceptance. At 
the ceremony hold by the state government for celebrating 
Nigerian Independence Day, all foods served at that party 
were made of soybeans and that surprised the attendees of 
high-ranking government offi cials. Just short after my two 
years of service was going to end, I was hired as a lecturer 
in clinical biochemistry by the Department of Medicine at 
University of Ahmadu located in the north of Nigeria. In 
September 1973, I was on the way to my next post.
 “Nigerian foods and the popularization of soybeans: 
Here I’d like to introduce Nigerian main staples and ways of 
eating them as well as the Nigerian foods made of soybeans.
 “The breakfast eaten in the moister southeastern were 
red starch ball made of cow pea, moin-moin and wheat fl our-
made puff puff. The people there chose one of the three and 
another one called pap as their breakfast. Pap is a thick soup 
made of cornstarch, water and sugar, which is like a soup 
thicken by potato starch. Pap is the only food the babies can 
have among the four mentioned foods.
 “After an hour of drenching cowpea in water, peeling 
its skin, grinding it into paste then adding smash onions, 
fl avoring it with pepper and frying it in oil, we get the red 
starch ball. But if steaming this food wrapped with leaves, 
it’s Moin-moin.
 “Mix the fl our, sugar, water, and yeast together till it 
becomes like paste. Then fry the small parts of paste into 
oil. That’s puff puff. Cowpea consists of 20% protein, but 
only half is digested and absorbed into the human body. If 
100g of cowpea are eaten, only 10g of protein are taken into 
the body. The soybean that can be planted in Africa, which 
consists of 35% protein, and two thirds can be taken up. That 
is to say consuming 100g of soybeans, the body can take 24g 
(two thirds of 35g) of protein. Soybean can supply almost 
three times of protein that cowpea does.
 “The following is the process of making red starch ball, 
moin-moin and pap made of soybeans.
 “First of all, soak soybeans in water overnight (from 
dinner to breakfast time) till next morning, and crush the 
soaked soybeans (with skin) into the state of paste. Soybeans 
in the early phase of paste-like has beany taste, but if 
continuing grinding the beans with some water, we can 
get cream-white paste that tastes nothing but a little beany. 
The beany taste is generated from a lot of organic chemical 
compounds with 3-10 carbons that is the outcome of free 
unsaturated fatty acid being digested by lipoxidase (enzyme). 
If the function of enzyme can be controlled, the beany taste 
will not exist. Fortunately, morning in Nigeria is quite cool, 
lipoxidase functions so slowly that the beany taste is little. 
Put the paste into next step of cooking, the beany taste 
vanishes in other fl avors or when the paste is fried in oil. 
The paste made of soybeans is not thick enough so we need 
to add potato starch, cornstarch or fl our to make the paste 
thicker.
 “Red starch ball: 3 cups of paste, 1-2 cups of onions 

(chopped into small pieces), 1 spoon each of pepper and salt, 
1 cup of starch, mix and fry in oil.
 “Puff puff: mixture of an egg and a cup of water, 2 cups 
of paste, 1 cup of fl our, proper amount of sugar and yeast, 
mix them and fry in oil
 “Note 1. The taste is not good if the skin is not removed 
when making cowpea food.
 “Note 2. The taste is not good if the skin is removed 
when making soybean food.
 “Soybean milk: Stir 1 cup of paste and three cups of 
cold water and boil the mixture with big cooking fi re until 
it’s boiling, keep heating the mixture with small fi re for 
9 minutes, make it cool and then fi lter it with cloth. The 
fi ltered liquid is soybean milk, and the residue in the cloth 
is soybean porridge [okara]. This is different from the way 
of making Japanese soybean milk. In remote African areas, 
equipment for making Japanese soybean milk couldn’t be 
gained. Cold water can slow the function of the enzyme 
lipoxidase. Boiling for 20 minutes is to get rid of the beany 
taste with which we Eastern Asians have been accustomed, 
but Africans are very sensitive to it. The soybean milk with 
ratio of 1 paste and 3 cold water consist of 2% protein.
 “Pap: Dissolve cornstarch or millet fl our in soybean 
milk, and cook the mixture until it becomes mash-like. It 
tastes sweet and can keep its original fl avor because soybean 
milk is almost tasteless.
 “Moin-moin: 3 cups of residue left in the cloth when 
making soybean milk, 1 cup of starch, 1 cup of chopped-
onion, 1 spoon each of pepper and salt. Mix them and put in 
bottles or wrapped with leaves, and heat them with steam. 
Moin-moin directly made of paste doesn’t taste good. I think 
the reason is tasteless protein is too much.
 “Red starch ball, puff puff, pap and moin-moin that were 
made of soybeans were very popular. 60-70% Nigerians 
thought red starch ball and moin-moin tasted better than 
the original ones made of cowpea. 100% thought modifi ed 
puff puff had better taste than its original form. What was 
greater was it’s very popular among the children. The taste of 
modifi ed pap was the same as its original one.
 Regarding the protein content of the four foods, 3 times 
raised in red starch ball and moin-moin, 10 times in puff 
puff, and 10 to 20 times in pap.
 “The staple foods excluding breakfast for southern 
people are wild yam, taro roots, cornstarch and cassava 
roots; millet is for northern people. Steam the bite-size pieces 
of wild yam and taro roots after peeling them and hit them 
by pestle in the mortar. Then we can get ‘fu-fu’ which looks 
like rice cakes. Grind millets into fl our and stir with water 
before steaming it. People who took millets as their staple 
food could get 10% protein. However, the people taking wild 
yam, taro roots, cornstarch and cassava roots as their staple 
diet can only get less than 1% protein. The formula to solve 
kwashiorkor problem was fi gured out in 1974 after I took 
a job at Ahmadu Bello University. Before describing this 
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formula, I’d like to briefl y describe my work of the fi rst year 
(1973-1974) at Ahmadu Bello University.
 “The activities of popularization of soya beans when 
I worked at Ahmadu Bello University: When I reached 
the university hospital and got into the clinical chemistry 
classroom and laboratory, I just realized there were only one 
teacher acted by the chairman professor, three technicians, 
fi ve assistants and some students. There were 400 hospital 
beds, and the small staff in this lab had to be responsible for 
all clinical chemistry examinations. It couldn’t be imagined 
in Japan. Chairman professor, a well-know authority on 
hematology, had been teaching at London University and 
retired two years before he went to serve at Ahmadu Bello 
University at the old age of 67. I admired and respected this 
Professor George Discombe. The very fi rst words he said to 
me were really words of great man:
 “Severe drought in whole western Africa seems to reach 
its peak this year (1973). 90% livestock are already dead. 
When next year’s rainy season begins, serious unprecedented 
protein defi ciency will happen. No one has fi gured out the 
solution to this forthcoming problem, which is how to help a 
hundred million people in a very short period. Your last job 
of popularization of soya bean succeeded in less than a year, 
which broke the record. So it’s the right time and right place 
you come. Please spend your fi rst year continuing this work, 
and I can take care all the jobs in this lab. What you need is 
suffi cient time. You can decide how to do it. I’ll do my best 
to support you.
 “In this new place I had a year only to fi nd an effective 
solution to the problem of 32 million northern Nigerians. If 
I failed or got behind, hundreds of thousands to thousands 
of thousands children would die. This was a task couldn’t be 
failed. I had no idea how to bear this burden, but I believed 
it was a call of God. So I took this mission. The frustrations 
that all volunteers in Africa experienced were from the 
obstacles in action and administration. My project couldn’t 
be funded because of poor effi ciency and bureaucracy. 
Though Canadian and Sweden research foundations mailed 
me that they could fund my work, the university president 
rejected it by saying I already got research fund. However, 
the research fund application to the university’s general 
account hadn’t been approved either. I couldn’t postpone my 
project even though I was not yet funded. All I had to do was 
take money out of my pocket to do this project” (Continued).

2182. The popularization of soya bean as a food in Nigeria 
and prevention of kwashiorkor (protein defi ciency disease) 
(Continued–Document part IV). 2005 14 p. Unpublished 
typescript, undated.
• Summary: (Continued): “The researchers in FAO, WHO, 
UNICEF of UN and USAID have tried the popularization of 
soya beans. Their conclusion was it would take at least one 
generation to make it, but I said it could be done in only one 
year. After I said these words, I became a laughingstock and 

maniac. The university teachers regarded me as a fool.
 “Africans knew soybean and its high protein content, 
but their impressions of soybean were it was diffi cult to 
cook and had disgusting taste. The researchers had the 
same impressions. My fi rst step was to get the consensus of 
professors and researchers in the Departments of Medicine, 
Agriculture and Education. They ignored me every time I 
raised the issue of soya bean. All I had to do was invite them 
to eat Chinese food. I had guests in my dormitory almost 
every evening. If I invited them for soya bean, no one would 
come; but if Chinese food, they would. My fi rst menu listed 
red starch ball and puff puff made of soya beans. I cooked 
in front of them and lied it was Sukiyaki. After they were 
fi nished, I told them what they had eaten was actually made 
of soya beans. The taste was so great that anyone who had 
criticized me or taken me as a fool accepted it and would 
not make objections. After fi ve months of work, I, the 
famous idiot and laughingstock, convinced most people who 
criticized me and took me as a fool before. These people 
came to help me with my work. Their voluntary activities 
spread out to all state governments, missionary and volunteer 
groups, and their relatives and friends.
 “In the seventh month after launching this project, 
fi ve state governments (There were 12 in Nigeria) made it 
progress in their name. WHO and FAO came to investigate 
and promised to support it. What disappointed me was the 
university president didn’t allow me to get the help from 
WHO and FAO because aid application had been submitted 
to Federal Government of Nigeria. The networks of Nigerian 
Public Health hadn’t yet completed, so I had to raise funds 
and to promote this project on my own. However, the power 
of one man was limited. I worked like a salesman for a year 
passing so quickly. Within in one year, I got the consensus 
of the Departments Agriculture and Public Health in 7 state 
governments. For the rest of fi ve, I had no more time to 
convince them. In the end, I even had to give up my initiative 
work at the university.
 “Soy fl our without fl avor and smell: The formula to 
solve protein defi ciency at lunch and dinner was to produce 
no fl avor-and-smell soy fl our, and to mix them with wild 
yam, tapioca (cassava) and starch. This research took one 
year to be done. The procedure is as follows:
 “First stage: soak the soya beans in water overnight, 
then add two times of water, boil them for ten minutes. The 
purpose to do it is to destroy the enzyme [lipoxygenase] by 
heating from the beginning, which makes soya beans taste 
beany. Soaked soya beans can become larger 2-3 times. 
When the enzyme begins to function, the various tastes 
of the beans start developing. If the enzyme is destroyed 
[inactivated] from the beginning, the special beany taste 
will reduce. The beany taste is from the organic compounds 
having 3 to 10 carbons. These compounds are hard to 
dissolve in cold water, but easy to in boiling water.
 “Second stage: pound and crush the soya beans, which 
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were very dried by wind, in the mortar, then grind them into 
fl our by grain mill. This can be done only in the dry season 
with much sunshine. The farmers are busy in the fi elds 
during rainy season and have spare time during dry season. 
The timing fi ts the actual situation in the Western Africa.
 “Due to the variety of soya beans, the smells of some 
cannot be removed totally, but mostly. Add the soy fl our in 
any Nigerian foods like taro roots, wild yams, starch residue 
or millet, their tastes or appearances will not change. The 
problem of low protein value in lunch and dinner can be 
solved, but other related problems still needed to be dealt 
with and couldn’t be done by myself.
 “Problems left behind: First, the price of soya beans 
grown in Africa was very low, only one fi fth of the price in 
global market. It’s because the pests originally growing in the 
Temperate Zones cannot grow in the Tropics. Government 
bought soya beans from the farmers and sold to foreign 
countries in order to get big profi t margin. They also set 
regulations to prohibit direct sales from farmers to market. 
That is to say soya beans had become political produce. I 
kept asking the Secretary of Agriculture and high-ranking 
offi cials of Federal Government of Nigeria to limit the export 
of the soya beans. At the time I wrote this article, the farmers 
were fi nally allowed to make direct sales to domestic market, 
but soya beans still were not available locally. The reason 
was the government monopoly bureaucracy had bought all 
soya beans from farmers to sell abroad before farmers got the 
permissions to sell. So the soya beans would be available in 
local market the very next year.
 “Second, not only soya beans but also new foods, 
they were not acceptable if not being sampled. Even being 
sampled, it was hard to make it popularized without effective 
promotion.
 “Third, I had been promoting this project through 
government and missionary groups, but what I regretted was 
the useful information could not be transmitted to whole 
Nigeria which has population of 100,000,000. If continuing 
with it, I would defi nitely run into a bottleneck. My career 
as a clinical chemistry teacher must be kept moving. If I 
continued with this project, I had to give up my career. 
Though a breakthrough has been got in the popularization 
of soya beans as a food, I couldn’t become a nutritionist, 
not mentioned to teach nutrition science. One of my friends, 
the Catholic father, not only was broke, but also had to give 
up the activities to help with Kwashiorkor. I must use my 
salary to promote this project, and fortunately I could do 
it till now without bankruptcy. I believe my prayers and 
friends’ help supported me to do it. This project seemed to 
describe my own hard working but it actually talked about 
the cooperation and achievement from hundreds of people, 
my friends close to or far away from me.
 “Postscript: The above was reported until the end 
of May 1975, after that, a household economist sent by 
Canada’s Foreign Service to Nigeria continued my work. 

Fortunately, local governments, schools, hospitals, health 
centers and NGOs had been helping with this project as 
well. When all of them worked hard to make soya beans 
popularized, the news about the Kwashiorkor cases 
decreasing a lot just came from Christian hospitals run by 
missionary groups. The unprecedented shortage of meat 
happened one year ago. It was said that ten years would be 
needed to come back to the same standard level of meat 
supply as 1972. Because this is the time of meat shortage, 
I expected more people could acknowledge and raise the 
effi ciency of the popularization of soya beans.
 “Acknowledgments: I’d like to thank Associate 
Professor [Toyokawa Hiroyuki] in the Department of 
Medicine at Tokyo University, a helping friend I’ve never 
met before. Dr. [?] valued my work as a research, and 
introduced it to Japanese readers. My Japanese is not skilled 
enough, so this article could not be published without the 
doctor’s help and proofreading.
 “The Author introduced by Toyokawa Hiroyuki: Mr. 
Theodore Kay is Taiwanese holding Canadian Nationality. 
He went to [?] elementary school in Tokyo until fi fth grade. 
This thesis written in Japanese was great. I just did a little 
help to make it, but I think the writing style is still too 
Japanese. The modernized sentences could damage the 
value of this thesis, so I just modifi ed it a little. After reading 
Mr. Kay’s article, I realized it is real and active community 
nutrition. The readers of this magazine can understand his 
work and have a correct direction toward discussing the issue 
and ideal of public nutrition. Though a little overstepping my 
authority, I’d like to be a coordinator of this magazine and 
deeply hope Mr. Kay will be more active and the problem of 
nutrition in Nigeria can be solved a lot.
 “Translated from Clinical Nutrition Magazine of Japan.”

2183. Ho, J.S.; Sik, K.M.; Jung, P.M.; Tae, S.J.; Jong, C. 
2005. Selection of black soybean line with absence of Kunitz 
trypsin inhibitor protein. Korean J. of Breeding 37:308-10. *

2184. Krinsky, Beryl Fiana. 2005. The development of a 
lexicon for frozen vegetable soybeans and effect of blanching 
time on sensory and quality parameters of vegetable 
soybeans during frozen storage. MSc thesis, Dep. of Food 
Science, North Carolina State University. xi + 97 p. Internet 
resource. PDF fi le. Illust. (some color). 29 cm. [69+ ref]
• Summary: “Abstract: American vegetable soybean 
consumption is limited but potential for increased markets 
based on increased U.S. production is high. Interest in soy 
foods has risen, fueled by research proving health benefi ts 
correlated with soy consumption. The vegetable soybean 
(Glycine max. (L.) Merrill) is a specialty soybean harvested 
when the seeds are immature. Due to the narrow window of 
time available to harvest this crop, freezing is essential for 
year-round availability of vegetable soybeans. Investigation 
into vegetable soybean cultivation and processing in the U.S. 
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is ongoing. A fl avor lexicon, a set of terms which identify 
and defi ne the associated aromatic, tastes and feeling factors 
of a product, for frozen vegetable soybeans was created. This 
lexicon will provide a standard fl avor language for vegetable 
soybean producers and researchers. A representative sample 
of commercial frozen vegetable soybean samples was 
collected.
 “The frozen vegetable soybean lexicon was developed 
by a 12 member panel of fl avor and soybean specialists. 
Intensity ratings, based on the Sensory Spectrum scaling 
method were given to all lexical terms. Food and chemical 
references, which exemplifi ed the lexicon descriptors were 
generated and evaluated by the panel. Frozen vegetable 
soybean fl avor was described by 8 aromatics, 3 feeling 
factors and the basic tastes. In the subsequent months 
a highly trained descriptive panel validated the lexical 
language and intensity scores.
 “Quality concerns related to vegetable soybeans require 
harvest to be carried out quickly, dictating that the product 
be frozen for year round availability. Enzyme inactivation 
by blanching is needed to maintain nutritional and sensory 
quality of vegetable soybeans during storage. This research 
objective was to determine the optimal blanching time prior 
to frozen storage. Vegetable soybeans (Mojo Green var.) 
were harvested 119 days after planting. Soybean pods were 
water blanched (100 ºC) for 30, 60, 90, 120 and 180 seconds 
in duplicate and cooled in ice water. One half of each 
treatment was shelled and the other half remained in-pod. 
Samples of both types were packed in plastic bags and stored 
at -24ºC.
 “Samples were evaluated after 0, 2, 4, 8, 12, 16, 30, 40 
and 52 weeks. Analysis consisted of lipoxygenase activity, 
descriptive sensory analysis, Hunter L-a-b color, texture, and 
ascorbic acid. Blanching times of 60 seconds or greater were 
suffi cient to inactivate lipoxygenase. Descriptive sensory 
analysis showed that off-fl avor production was enhanced 
at blanching times less than 60 seconds and that blanching 
time was directly related to the development of cooked 
bean and brothy fl avor and umami feeling factor. Texture 
analysis revealed that blanching time was inversely related 
to bean fi rmness. Optimal color retention was achieved in 
30 to 90 second blanched shelled soybeans and 30 to 120 
second blanched soybeans in-pods. The highest ascorbic 
acid retention was found in shelled soybeans blanched for 
60 to 120 seconds, and in-pod soybeans blanched for 60 to 
90 seconds. The results indicated that the shortest acceptable 
blanching time (60 seconds) with respect to lipoxygenase 
inactivation also yielded acceptable soybean fl avor, crisp 
texture, green color and highest ascorbic acid retention 
during frozen storage.” Address: Raleigh, North Carolina.

2185. Krishna, Chundakkadu. 2005. Solid-state fermentation 
systems–an overview. Critical Reviews in Biotechnology 
25(1-2):1-30. [130* ref]

• Summary: Solid state fermentation (SSF) started with the 
ancient Egyptians making bread by 2600 BC.
 In the Orient SSF has been widely used to make 
traditional foods and beverages: tempeh and ontjom in 
Indonesia, miso, soy sauce and saké in Japan. The koji 
process (fermentation of steamed rice as solid substrate by a 
fungal strain of Aspergillus oryzae) was taken from China to 
Japan by Buddhist priests in the 7th century. “Koji is used as 
a starter in the soy sauce (shoyu) industry, in fermentation of 
miso (a semisolid cheeselike food), brewing of the Japanese 
rice wine (saké) and many other Oriental foods (4).”

“Aspergillus oryzae and A. niger have been employed 
for the synthesis of alpha-galactosidase, and soy fl our 
and soy beans are considered as the most ideal substrate 
for enzyme production as a three-fold increase in enzyme 
production was recorded with these substrates.” Address: 
Center for Marine Biotechnology and Biomedicine, Scripps 
Institution of Oceanography, Univ. of California San Diego, 
La Jolla, California.

2186. Park, Kun-Young; Jung, Keun-Ok. 2005. Fermented 
soybean products as functional foods: Functional properties 
of doenjang (fermented soybean paste). In: John Shi, C.-T. 
Ho, and F. Shahidi. 2005. Asian Functional Foods. Boca 
Raton, Florida: CRC Press. xxi + 647 p. See p. 555-96. 
Chap. 20. [121 ref]
• Summary: Contents: Introduction. History of Korean 
soybean fermented foods. Manufacturing methods and 
characteristics of doenjang fermentation. Functional 
properties of doenjang: Nutritional and functional 
components in soybean and doenjang, safety of doenjang, 
antimutagenic activity of doenjang. Anticancer effect of 
doenjang. Increased chemopreventive effect of doenjang: 
Antioxidant effects, reduced cardiovascular diseases 
(fi brinolytic effect {as in chungkookjang and natto which 
secrete strong fi brinolytic enzymes}, antihypertensive 
effects, reduced serum cholesterol level), other possible 
functions of doenjang. Conclusion.
 Doenjang is “Korean fermented soy paste” and kanjang 
is Korean-style fermented soy sauce that is obtained 
by fi ltering off the liquid from doenjang. “Historically 
soybeans and processed soybean foods have been the 
main protein sources in the Korean diet” (p. 555). “The 
medicinal functions of doenjang were fi rst described in the 
Dongeuibogam [Dongui Bogam (RR), Tongui Pogam (MR)] 
(1613 A.D.), which was a popular traditional Korean medical 
text” [no citation given].
 The section titled “History of Korean soybean fermented 
foods” contains what promises to be a number of references 
to early and possibly very interesting documents that mention 
soybeans and soyfoods in Korea. Yet the authors fail to cite 
any of them properly, so for the time being, we must accept 
their account of what the documents say. The problems are: 
(1) None of these documents (except one, Ref. #46) is cited 
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in the long list of references at the end of the chapter. (2) The 
title of all these documents is given only in Korean, even 
though at least two should have Chinese titles; one of those 
two (described as “The Chinese agricultural technology 
book, Jeminyosul {A.D. 530 to 550} written by a governor, 
Maeeunsa,...”) is actually the famous Qimin Yaoshu, by Jia 
Sixie. (3) We are never told in what language the original 
document referred to is written. (4) The page number(s) on 
which the ancient, important information appears is not given 
for any of these documents. (5) For some documents no date 
is given, whereas for others no author is given. (6) It is not 
clear what names were used to refer to each of the various 
soyfoods in the original documents. (7) The authors never 
tell us whether they examined the original document, or read 
a contemporary version, or simply got the information from a 
secondary source.
 For example (all dates are A.D.): 99–It has been reported 
[by what document?] that soybeans were cultivated–Where 
were they cultivated?
 530-550–The Jeminyosul [Quimin Yaoshu] states (in 
Chinese) that shi [fermented black soybeans], soybeans 
fermented with bacteria, in Korea were disseminated to 
China and Japan.
 683 Feb.–An article [no title given] by King Sinmoon, 
that appeared in the 3rd year of his reign (during the Silla 
dynasty), mentioned the words jang (mold-fermented 
soybeans) and shi (bacteria-fermented soybeans).
 701–Daeboyulryong mentioned the words jang, shi, and 
maljang, which referred to soybean products.
 739–Jungchang Wonmooseu also mentioned the word 
maljang.

Donga (no date given), which was written by 
Shinjungbaesuk (is that the writer’s real name?) in Japan, 
“indicated that maljang was imported from Korye (the old 
name of Korea);” it was renamed “miso” (Source: Ref. #46–
35th Chronicle of Korea Soy Sauce Industrial Cooperative. 
1997. Seoul. p. 27-32). Korean jang is said to have 
developed into traditional Japanese miso using meju made of 
soybeans and rice instead of maljang, which was made from 
soybeans only.
 918-1392–During the Korye [Goryeo] dynasty, [in 
Korea] the name “maljang” changed to “maejyo” and then 
to “meju” [meaning soybean koji in the shape of balls or 
cones]; it was soaked in brine in a clay pot and ripened [then 
fi ltered]. The liquid was called kanjang (soy sauce) and the 
solid sediment was called doenjang (soy paste).
 1613–Donguebogam [see above], written by Hurjun, 
described how to make medicinal doenjang using soybeans 
and how to fi x soured doenjang.
 1760–Jungbosan Limkyunge, written by Yojungim, 
“introduced 45 different processing methods for soybean 
foods, describing how many days fermentation for jang, 
selection of water, salt quality, how to handle the pottery, 
fi xing jang with an off-taste, etc.”

 1790 ca–Kyuhap Chongseo, written by Madam Lee 
(lived 1759-1824) described the proper methods for making 
the various types of jang in great detail.
 1930 ca.–Commercial production of fermented soybean 
products (“jang” in Korean) started in Japanese-built jang 
factories in Korea during the occupation (1909-1945) to 
supply soybean products for the Japanese in Japan.
 1945–After gaining independence from Japan, Koreans 
took over the factories. Since the Korean war (1950-1953) 
military personnel and people living in large cities have 
mostly consumed commercial fermented soybean products, 
whereas families living in rural areas still prepare their own. 
Address: Pusan National Univ., Busan, Korea.

2187. Yin, Li-jun; Li, L.T.; Liu, H.; Saito, M.; Tatsumi, E. 
2005. Effects of fermentation temperature on the content 
and composition of isofl avones and beta-glucosidase activity 
in sufu. Bioscience, Biotechnology, and Biochemistry 
69(2):267-72. [29 ref]
• Summary: “Sufu is a popular fermented tofu product in 
China. The low quality of sufu produced in the hot summer 
is a big problem in sufu manufacture, so we prepared sufu at 
two different temperatures, 26ºC as normal and 32ºC as high 
temperature, and the effects of temperature on isofl avones 
and beta-glucosidase activity were investigated.” Address: 
1-3, College of Food Science and Nutritional Engineering, 
Box 40, China Agricultural Univ., Qinghua East Road, 
Beijing 100083, China.

2188. Lee, I-Hsin; Chou, C.C. 2006. Distribution profi les of 
isofl avone isomers in black bean kojis prepared with various 
fi lamentous fungi. J. of Agricultural and Food Chemistry 
54(4):1309-14. Feb. 22. [37 ref]
• Summary: “Further preparations of black bean kojis with 
A. awamori at different cultivation temperatures (25, 30, 
and 35ºC) and various fermentation periods (1-5 days) 
revealed that koji prepared at 30ºC for 4 days showed the 
highest content of aglycones, with 7.7-, 5.7-, and 4.8-fold 
increases in the content of daidzein, genistein, and glycitein, 
respectively. In addition, the increase of aglycone content 
and the increase of beta-glucosidase activity during the 
fermentation of this koji showed a similar trend.” Address: 
Inst. of Food Science and Technology, National Taiwan 
Univ., Taipei, Taiwan.

2189. Kumar, Vineet; Rani, A.; Billore, S.D.; 
Chauhan, G.S. 2006. Physico-chemical properties 
of immature pods of Japanese soybean cultivars. 
International J. of Food Properties 9(1):51-59. Feb. doi: 
10.1080/10942910500471727 [20 ref]
• Summary: The following Japanese edamame varieties 
were tested: Akiyoshi, Akishengoku. Boiling type, Enerei, 
Fukuyutaka, Hyuuga early, Hougyoku early, Hakucho early, 
Hatsataka, Kegone, Sapporo Midori, Toyoshirome, and 
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JS335.
 Page 58:
 “Conclusions: At the picking stage (R6 stage), higher 
fresh green seed size and pod yield per plant was observed 
in Japanese cultivars than JS335 with a varying level of 
lipoxygenases and trypsin inhibitor content. Oil content 
in immature green seeds of JS335 was observed to be 
lower than Japanese cultivars, while a higher level of total 
polyunsaturated fatty acids was observed in JS335. Though, 
no Japanese cultivar was found to bear pods without hairs-
unlike the Indian cultivar. Crossing programs may be 
initiated involving JS335 and those Japanese cultivars that 
exhibited not only a higher pod yield, higher seed weight, 
early arrival of the R6 stage, and a comparatively higher 
protein and polyunsaturated fatty acid; they also possess 
low trypsin inhibitor and lipoxygenase isozymes’ activities.” 
Address: National Research Centre for Soybean (ICAR), 
Khandwa Road, Indore, MP, India.

2190. National Park Service (U.S.). 2006. History of the 
cherry trees in Washington, D.C. (Web article). http://www.
nps.gov/cherry/cherry-blossom-history.htm. 11 p. Printed 
Feb. 11.
• Summary: An excellent chronology, with many photos, 
from 1885 to the present. Discusses (with portrait photos): 
Mrs. Eliza Ruhamah Scidmore, Dr. David Fairchild, First 
Lady Helen Herron Taft, Dr. Jokichi Takamine. Mr. Midzuno 
(Japanese consul in New York). President William Howard 
Taft. Yukio Ozaki (Mayor of Tokyo).
 Here are some sample entries:
 “The plantings of cherry trees originated in 1912 
as a gift of friendship to the People of the United States 
from the People of Japan. In Japan, the fl owering cherry 
tree, or “Sakura,” is an exalted fl owering plant. The 
beauty of the cherry blossom is a potent symbol equated 
with the evanescence of human life and epitomizes the 
transformations Japanese Culture has undergone throughout 
the ages.
 “1885: Mrs. Eliza Ruhamah Scidmore, upon returning 
to Washington from her fi rst visit to Japan, approached the 
U.S. Army Superintendent of the Offi ce of Public Buildings 
and Grounds, Colonel Spencer Cosby, with the proposal that 
cherry trees be planted one day along the reclaimed Potomac 
waterfront. Her request fell on deaf ears. Over the next 
twenty-four years, Mrs. Scidmore approached every new 
superintendent, but her idea met with no success.
 “1906: Dr. David Fairchild, plant explorer and U.S. 
Department of Agriculture offi cial, imported seventy-fi ve 
fl owering cherry trees and twenty-fi ve single-fl owered 
weeping types from the Yokohama Nursery Company in 
Japan. He planted these on a hillside on his own property 
in Chevy Chase, Maryland, where he attempted to test their 
hardiness.
 “1907: The Fairchilds, pleased with the success of 

the trees, began to promote Japanese fl owering cherry 
trees as the ideal type of tree to plant along avenues in the 
Washington area. Friends of the Fairchilds also became 
interested and on September 26, arrangements were 
completed with the Chevy Chase Land Company to order 
three hundred Oriental cherry trees for the Chevy Chase area.
 “1908: Dr. David Fairchild gave cherry saplings to 
children from each District of Columbia school to plant in 
their schoolyard for the observance of Arbor Day. In closing 
his Arbor Day lecture, Dr. Fairchild expressed an appeal that 
the ‘Speedway’ (no longer existing, but marked by portions 
of Independence and Maine Avenues, SW and East and West 
Basin Drives, SW, around the Tidal Basin) be transformed 
into a ‘Field of Cherries.’ In attendance was Eliza Scidmore, 
to whom he referred later as a great authority on Japan.
 “1909: Mrs. Scidmore decided to try to raise the money 
required to purchase the cherry trees and then donate them 
to the city. As a matter of course, Mrs. Scidmore sent a note 
outlining her plan to the new fi rst lady, Helen Herron Taft. 
Mrs. Taft had lived in Japan and was familiar with the beauty 
of the fl owering cherry trees. Two days later the fi rst lady 
responded:
 “The White House, Washington
 “April 7, 1909
 “Thank you very much for your suggestion about the 
cherry trees. I have taken the matter up and am promised 
the trees, but I thought perhaps it would be best to make an 
avenue of them, extending down to the turn in the road, as 
the other part is still too rough to do any planting. Of course, 
they could not refl ect in the water, but the effect would be 
very lovely of the long avenue. Let me know what you think 
about this.
 Sincerely yours, Helen H. Taft
 “April 8: The day after Mrs. Taft’s letter of April 7, Dr. 
Jokichi Takamine, the Japanese chemist who discovered 
adrenaline and takadiastase, was in Washington with Mr. 
Midzuno, Japanese consul in New York. When he was told 
that Washington was to have Japanese cherry trees planted 
along the Speedway, he asked whether Mrs. Taft would 
accept a donation of an additional two thousand trees to fi ll 
out the area. Mr. Midzuno thought it was a fi ne idea and 
suggested that the trees be given in the name of the City of 
Tokyo. First Lady Taft agreed to accept a donation of 2,000 
cherry trees.
 “1909 August 30: The Japanese Embassy informed 
the Department of State that the City of Tokyo intended to 
donate to the United States two thousand cherry trees to be 
planted along the Potomac River.
 “1909 December 10: Two thousand cherry trees arrived 
in Seattle, Washington from Japan.
 “1910: On January 6, the two thousand trees arrived in 
Washington, D.C.
 “January 19: To everyone’s dismay, an inspection team 
from the Department of Agriculture discovered that the trees 
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were infested with insects and nematodes, and were diseased. 
To protect American growers, the department concluded that 
the trees must be destroyed.
 January 28: President William Howard Taft granted his 
consent to burn the trees.
 “Tokyo Mayor Yukio Ozaki and others suggested a 
second donation be made, and the Tokyo City Council 
authorized this plan. The number of trees had now increased 
to 3,020. The scions for these trees were taken in December 
1910 from the famous collection along the bank of the 
Arakawa River in Adachi Ward, a suburb of Tokyo, and 
grafted onto specially selected understock produced in Itami 
City, Hyogo Prefecture.
 “1912: February 14, 3,020 cherry trees from twelve 
varieties were shipped from Yokohama on board the S.S. 
Awa Maru, bound for Seattle. Upon arrival, they were 
transferred to insulated freight cars for the shipment to 
Washington. D.C.
 “March 26: 3,020 cherry trees arrived in Washington, 
D.C.” Most were of the variety “Somei-Yoshino.”

2191. Sankyo Co., Ltd. 2006. Key fi gures in Sankyo history: 
Jokichi Takamine (Web article). http://www.sankyo.co.jp/
english/history/history05.html. 2 p. Printed Feb. 10.
• Summary: “On a passenger liner moored in Kobe harbor 
in February 1902, Jokichi Takamine, on a visit back to 
Japan from his home in New York, was anxiously awaiting 
his fi rst meeting with the young Shiobara. Three years had 
passed since Takamine had turned over to this young man the 
Japanese sales rights to Taka-Diastase, the powerful digestive 
enzyme that he had discovered. This meeting held a special 
signifi cance for Takamine, himself, and for the company that 
would become Sankyo.” The story unfolds. “This was the 
beginning of a friendship between the two men that lasted 
for more than 20 years, and eventually led to Takamine being 
invited to become the fi rst president of Sankyo and the start 
of its long history.”
 Photos show: (1) Portrait photo of Jokichi Takamine. (2) 
Photo of the book, in Japanese, Takamine: The Legend. (3) 
Shiobara with Takamine on a boat in Lake Michigan, 1904.

2192. Nihon Keizai Shinbun. 2006. Honda Trading to launch 
diet supplement business on natto-based product (News 
release). Japan. 1 p. March 1.
• Summary: Honda Trading Corp. “said Tuesday it 
was launching a dietary supplement business based on 
nattokinase, an enzyme synthesized by the bacteria used to 
make natto, a fermented soybean food.
 “Studies have shown that nattokinase has the effect of 
dissolving blood clots that might otherwise lead to heart 
attack or stroke.
 “Honda Trading has been working with the discoverer 
of nattokinase, Hiroyuki Sumi, a professor at the Kurashiki 
University of Science and the Arts, to develop a way to refi ne 

nattokinase” so that it has high purity.
 The company plans to sell the refi ned nattokinase in 
powdered form as a supplement to makers of food and 
medicine starting this spring.
 Two pills a day would provide the same amount of 
nattokinase as eating a typical 50-gram package of natto. 
Address: Japan.

2193. Reinprecht, Y.; Poysa, V.W.; Rajcan, I.; Ablett, G.R.; 
Pauls, K.P. 2006. Agronomic performance of soybean with 
seed lipoxygenase nulls and low linolenic acid content. 
Canadian J. of Plant Science 86(2):379-87. May. [31 ref. 
Eng; fre]
• Summary: “Oxidation of linolenic acid (LA) is catalyzed 
by lipoxygenase (LX) and is associated with off-fl avours of 
soybean... products. Low LA (LLA, <50 g per kg LA) and 
LX triple null (3lx) soybean lines have been developed to 
improve the oxidative stability of soybean oil and reduce 
off-fl avours.” Address: Dep. of Plant Agriculture, Univ. of 
Guelph, Guelph, Ontario, Canada N1G 2W1.

2194. Pais, E.; Alexy, T.; Holsworth. R.E., Jr.; Meiselman, 
H.J. 2006. Effects of nattokinase, a pro-fi brinolytic enzyme, 
on red blood cell aggregation and whole blood viscosity. 
Clinical Hemorheology and Microcirculation 35(1-2):139-
42.
• Summary: “A fi brinolytic enzyme, termed nattokinase, 
can be extracted from natto; the enzyme is a subtilisin-like 
serine protease composed of 275 amino acid residues and has 
a molecular weight of 27.7 kDa. In vitro and in vivo studies 
have consistently demonstrated the potent pro-fi brinolytic 
effect of the enzyme.”
 “Our in vitro results showed a signifi cant, dose-
dependent decrease of RBC aggregation and low-
shear viscosity, with these benefi cial effects evident at 
concentrations similar to those achieved in previous in vivo 
animal trials. Our preliminary data thus indicate positive in 
vitro hemorheological effects of nattokinase, and suggest 
its potential value as a therapeutic agent and the need for 
additional studies and clinical trials.” Address: Dep. of 
Physiology and Biophysics, Keck School of Medicine, Univ. 
of Southern California, Los Angeles, CA 90033.

2195. Inatsu, Y.; Nakamura, N.; Yuriko, Y.; Fushimi, T.; 
Watanasiritum, L.; Kawamoto, S. 2006. Characterization of 
Bacillus subtilis strains in Thua nao, a traditional fermented 
soybean food in northern Thailand. Letters in Applied 
Microbiology 43(3):237-42. Sept. [27 ref]
• Summary: The purpose of this research was to determine 
the diversity of Bacillus subtilis strains in Thua nao that 
produce high concentrations of products useful in food 
manufacturing and in health-promoting compounds.
 “Production of amylase, protease, subtilisin NAT 
(nattokinase), and gamma-polyglutamic acid (PGA) by 
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the Bacillus subtilis strains in Thua nao was measured... 
Molecular diversity of isolated strains was analysed via 
randomly amplifi ed polymorphic DNA-PCR fi ngerprinting. 
The strains were divided into 19 types, including a type with 
the same pattern as a Japanese natto-producing strain.”
 Conclusion: Thua nao could be a good source of the 
desired enzymes. Address: National Food Research Institute, 
Tsukuba, Japan. inatu@affrc.go.jp.

2196. Reinprecht, Yarmilla; Poysa, V.W.; Yu, K.; Rajcan, I.; 
Ablett, G.R.; Pauls, K.P. 2006. Seed and agronomic QTL in 
low linolenic acid, lipoxygenase-free soybean (Glycine max 
(L.) Merrill) germplasm. Genome 49(12):1510-27. Dec. [67 
ref. Eng; fre]
• Summary: “Linolenic acid and seed lipoxygenases are 
associated with off fl avours in soybean products.” QTL 
stands for quantitative trait locus / loci. Address: Dep. of 
Plant Agriculture, Univ. of Guelph, Guelph, ON N1G 2W1, 
Canada.

2197. Ahn, Y.S.; Kim, Y.S.; Shin, D.H. 2006. Isolation, 
identifi cation, and fermentation characteristics of Bacillus sp. 
with high protease activity from traditional Cheonggukjang. 
Korean J. Food of Science and Technology 38:82-87. [Kor; 
eng]*

2198. Chukeatirote, Ekachai; Chainun, C.; Siengsubchart, 
A.; Moukamnerd, C.; Chantawannakul, P.; Lumyong, S.; 
Thakang, P. 2006. Microbiological and biochemical changes 
in thua nao fermentation. Research J. of Microbiology 
1(1):38-44. [27 ref]
• Summary: “It was showed that microbial population 
(bacteria and fungi) and pH increased with fermentation 
time. The bacterial groups isolated were further characterised 
and found to be Bacillus sp.; however, some Lactobacillus 
sp. and unidentifi ed cocci were also detected. In addition, 
some chemical properties (i.e., pH and ammonia 
concentration) and enzymatic activities were determined. 
Proteases and amylases activities increased rapidly reaching 
a peak at 60 h (100% relative activity) and at 72 h (1,380 U), 
respectively. Phytase activity was also detected varying from 
114.7 to 152.6 U. In contrast, lipases activity was minimal 
throughout the fermentation (0.78-1.31 U).” Address: 1-4. 
Dep. of Biotechnology, School of Science, Mae Fah Luang 
Univ., Chiang Rai, 57100 Thailand.

2199. Kim, Jong Ho; Yoo, J.S.; Kim, S.Y.; Lee, S.K. 2006. 
[Quality properties of soybean pastes made from meju with 
mold producing protease isolated from traditional meju]. J. 
of the Korean Society for Applied Biological Chemistry 49: 
7-14 49(1):7-14. [35 ref. Kor; eng]
• Summary: “The changes in moisture content, enzyme 
activity (amylase, protease, lipase), reducing sugar, amino-
type nitrogen contents and anti-oxidant activity were 

investigated during the aging period. The moisture contents 
decreased gradually with time.” Address: 1. Dep. of Applied 
Biology and Chemistry, Konkuk Univ., Korea.

2200. Li, Rongrong. 2006. Soy product off-fl avor generating, 
masking, and fl avor creating. In: Mian A. Riaz, ed. 2006. Soy 
Applications in Food. Boca Raton, Florida, London, New 
York: CRC Press (Taylor & Francis Group). [x] + 288 p. See 
p. 227-48. [36 ref]
• Summary: Contents: Introduction. Soybean chemical 
composition and soy products. Sources of unpleasant fl avors 
generation in soy products: Lipid oxidation–autoxidation 
and enzyme hydroperoxidation, lipoxygenases activities, 
oil-body- associated protein and polar lipids, bitter peptides 
and bitter lipid compounds, soy protein product fl avor-
binding capacity. Processing treatment to reduce off-
fl avors: Processing temperature control, acid treatment–pH 
adjustment, supercritical carbon dioxide extraction, enzyme 
treatment, genetic mutants, masking and creating fl avors, 
masking bitterness. Paths to creating soy product fl avors. 
Address: Givaudan Flavors Corp., Cincinnati, Ohio.

2201. Riaz, Mian N. 2006. Processing of soybeans into 
ingredients. In: Mian A. Riaz, ed. 2006. Soy Applications in 
Food. Boca Raton, Florida, London, New York: CRC Press 
(Taylor & Francis Group). [x] + 288 p. See p. 39-62. [15 ref]
• Summary: Contents: Introduction. Processing of 
soybeans: Roasted soy nuts, enzyme-active full-fat soy 
fl our and grits (cleaning, drying, cracking and dehulling 
of soybeans, milling), enzyme-inactive full-fat soy fl our 
and grits, extruder-processed full-fat soy fl our and grits 
(enzyme-inactive), enzyme-inactive low-fat soy fl our or 
grits, enzyme-active fl ake/defatted soy fl our or grits (90 PDI) 
(conditioning, fl aking, extraction of fl akes), enzyme-inactive 
defatted soy fl akes/fl our or grits (70 PDI), enzyme-inactive 
defatted soy fl akes/fl our or grits (20 PDI), textured soy fl our, 
lecithinated soy fl our, production of soy protein concentrates, 
textured soy protein concentrates, production of soy protein 
isolates, soy germ, isofl avones (isofl avone processing 
{chemical extraction of isofl avones, mechanical extraction 
of isofl avones}), soy fi ber (soy hull as a source of fi ber, soy 
cotyledon fi ber), organic soy fl our and concentrates.
 Figures: (1) Production of roasted soy nuts. (2) 
Production of enzyme-active full-fat soy fl our and grits. 
(3) Production of enzyme-inactive full-fat soy fl our and 
grits. (4) Production of extruder-processed full-fat soy fl our 
and grits. (5) Mechanically expelled low-fat soy fl our. (6) 
Production of enzyme-active defatted fl ake/fl our with a 90 
PDI. (7) Production of defatted soy fl ake/fl our with a 70 PDI. 
(8) Production of defatted soy fl ake/fl our with a 20 PDI. 
(9) Production of a lecithinated soy fl our. (1) Production of 
a textured soy fl our. (11) Production of refatted soy fl our. 
(12) Production of soy concentrates. (13) Production of 
textured soy concentrates. (14) Production of soy isolates. 
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(15) Production of soy germ. (16) Production of chemically 
extracted soy isofl avones. (17) Production of mechanically 
extracted soy isofl avones. (18) Production of fi ber from 
hulls. (19) Production of soy fi ber from cotyledon. Address: 
PhD, Head, Extrusion Technology Program, Food Protein 
Research and Development Center, Texas A&M Univ., 
College Station, Texas.

2202. Sumi, Hiroyuki; Yatagai, Chieko. 2006. Fermented 
soybean components and disease prevention. In: Michihiro 
Sugano, ed. 2006. Soy in Health and Disease Prevention. 
Boca Raton, Florida: Taylor & Francis. [xii] + 313 p. See p. 
251-278. [76 ref]
• Summary: Contents: Introduction. Natto: Antibacterial 
activity of natto and natto bacillus, fi brinolytic enzyme 
substances contained in natto, depressor effects, carcinostatic 
effects, and dissipation of the effects of alcoholic drinks, 
preventive effects for osteoporosis. Tempeh: Strong 
antibacterial activity and effectiveness against intestinal 
disorders, antioxidant, antiallergic, and beauty care effects, 
starters for tempeh and high nutritional value. Shoyu (soy 
sauce): Antibacterial, antioxidation, and depressor effect, 
antitumor effects. Miso (soybean paste): Effectiveness of 
soybean paste for cancer prevention, depressor effects, 
antioxidation and antiradioactivity effects. Tofuyo.
 Tables: (1) Dipicolic acid in natto and Bacillus subtilis 
natto. (2) Fibrinolytic activity in human plasma after the 
intake of natto. (3) Expired gas and intestinal gas after 
intake of tempeh. (4) Isofl avone content in tempeh. (5) 
Antioxidation activity of the aromatic components of shoyu 
(soy sauce). (6) Functional effects of melanoidine contained 
in shoyu (soy sauce) and miso (soybean paste).
 Figures: (1) Graph of the effects on O-157 as a result of 
the addition of natto bacillus. (2) Graph of the effects on H. 
pylori (Sydney strain) resulting from the addition of natto 
extracts. (3) Photo of fi brinolytic activity of natto. A piece 
of natto commonly sold on the market was placed in a petri 
dish with artifi cial thrombus. (4) The molecular structure of 
nattokinase. (5) Photo of fi brinolytic activity of nattokinase. 
(6) 3 graphs of changes in the fi brinolytic parameters 
in the blood after oral administration of nattokinase to 
human volunteers. (7) Graph of the effects of natto extracts 
on blood pressure. (8) Graph of the inhibitor activity of 
platelet aggregation. (9) 2 graphs of the concentration of 
vitamin K2 in human blood after the intake of natto. (10) 
Bar chart of change in the concentration of menaquinone-7 
in plasma after ingestion of natto. (11) Graph of the effects 
of the tempeh bacteria on afl atoxin-producing bacteria. 
(12) Diagrams of the aromatic components of shoyu (soy 
sauce). (13) Bar chart of the effects of the concentration of 
nitrous acid on the antitumor activity of shoyu (soy sauce). 
(14) Chart of the carcinogenesis inhibitor effects of HEMF 
against proventriculus tumors induced by benzo[a]pyrene. 
(15) Bar chart of standardized mortality from stomach cancer 

relative to the level of frequency of eating miso soup. (16) 
Graph of changes in blood pressure by oral administration 
of miso (soybean paste) extracts. (17) Graph of reaction 
between coloring degree of miso and its antioxidative 
activity. Address: Dep. of Physiological Chemistry, 
Kurashiki Univ. of Science and the Arts, Kurashiki, Japan.

2203. Tadera, Kenjiro; Minami, Y.; Takamatsu, K.; 
Matsuoka, T. 2006. Inhibition of alpha-glucosidase and 
alpha-amylase by fl avonoids. J. of Nutritional Science and 
Vitaminology (Tokyo) 52(2):149-53. [15 ref]
• Summary: Genistein and daidzein, the main soy isofl avone 
aglycones, have physiological functions including anti-
tumor, anti-oxidative, estrogenic, and antidiabetic effects. 
Address: Dep. of Biochemical Science and Technology, 
Faculty of Agriculture, Kagoshima Univ., Korimoto 1-21-24, 
Kagoshima 890-0065, Japan.

2204. Zhang, Jian-Hua; Tatsumi, E.; Ding, C.H.; Li, L.T. 
2006. Angiotensin I-converting enzyme inhibitory peptides 
in douchi, a Chinese traditional fermented soybean product. 
Food Chemistry 98(3):551-57. [26 ref]
• Summary: “Douchi, a soybean product originating in 
China, produces angiotensin I-converting enzyme (ACE) 
inhibitors with the potential to lower blood pressure. 
The ACE inhibitory activities of douchi qu [koji] pure-
cultured by Aspergillus Egyptiacus for 48 h, and 72 h 
were compared with douchi secondary-fermented for 15 
d. The results showed that ACE inhibitory activities were 
improved following the fermentation.” Address: 1. College 
of Agriculture and Biology, Shanghai Jiao Tong Univ., 
Shanghai 201101, China.

2205. Yuan, Shaohong; Chang, Sam K.C. 2007. Selected 
odor compounds in soymilk as affected by chemical 
composition and lipoxygenases in fi ve soybean materials. J. 
of Agricultural and Food Chemistry 55(2):426-31. Jan. 24. 
[41 ref]
• Summary: “Our objective was to characterize protein, 
lipid, and lipoxygenase activities and fatty acid compositions 
in food soybeans and to determine how chemical 
composition and enzyme activities related to the generation 
of beany odor components, including hexanal, hexanol, 
trans-2-nonenal, 1-octen-3-ol, and trans-2, trans-4-decadienal 
in soymilk. Protein, lipid, and fatty acid compositions and 
lipoxygenase activities of fi ve soybean materials, including 
Proto, IA2032, IA 2064, IA3017, and L-Star varieties, were 
analyzed. Soymilk was prepared by a traditional method... 
Selected odor compounds in raw and cooked soymilk 
were analyzed by solid-phase microextraction and gas 
chromatography. Results showed that soybeans differed in 
crude protein and lipid content, lipoxygenase activities, and 
fatty acid compositions. L-Star had the highest and Proto 
the lowest lipid content among the fi ve soybean cultivars. 
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Protein content, lipoxygenases, and linoleic acid were 
positively correlated with beany odor content in soymilk 
made from the selected soybean materials. After boiling for 
20 min, the soymilk made from L-Star and IA2032 retained 
the lowest odor profi les among the soymilk products made 
from the fi ve selected materials.” Address: Dep. of Cereal 
and Food Sciences, IACC 322, North Dakota State Univ., 
Fargo, ND 58105.

2206. Shurtleff, William. 2007. Re: Fermented tofu: 
Etymology of related terms. Letter to Oxford University 
Press, Oxford English Dictionary, Great Clarendon St., 
Oxford OX2 6DP, United Kingdom, March 8. 2 p. Typed, 
without signature.
• Summary: Of all the words and terms for foods or 
seasonings made from soybeans, this one has taken the 
longest to become standardized. Forty different names 
appear in 400+ English-language records in our SoyaScan 
database from 1902 to the present. Some of these are foreign 
words, such as tahuri, tahuli, or tajure, from the Philippines. 
The standard term is now “fermented tofu,” however several 
other terms still appear in the literature. Column 1 shows the 
number of records in the SoyaScan database that mention 
this word or term:
 122–Fermented tofu. 89–Sufu. 32–Bean cheese. 24–
Soybean cheese. 20–Chinese Cheese. 19–Pickled bean curd. 
14–Soy cheese. 14–Fermented soybean curd.
 The large number of names can be accounted for by 
four main factors: (1) Fermented tofu is made in many 
different countries in East- and Southeast Asia, and in each 
country it has a different name. (2) In China, where this food 
originated, many different varieties are made in different 
parts of the country, leading to a surprising proliferation of 
names and ways of Romanizing those names. (3) Fermented 
tofu is used more as a seasoning than a food. In Asia, it is 
typically used as a seasoning placed atop a bowl of rice. 
Thus, it is not as conspicuous as a typical food, such as tofu. 
(4) Fermented Tofu has never been widely used as a food 
(or widely available) in English-speaking countries, so the 
demand for a standard name (like yogurt) has been weak. 
Yet most Americans who try this food, like it very much, and 
some say the various wine-fermented varieties are among the 
most delicious seasonings they have ever tasted.
 Etymology: Fermented tofu fi rst appeared in June 1946, 
just as the word “tofu” was starting to replace “bean curd” in 
English.
 Defi nition: There are two basic types of fermented tofu: 
Molded and unmolded–brined. The former is by far the 
most popular worldwide. The molded varieties are made 
using an unusual two-part fermentation, as follows: (1) 
Firm tofu is drained, dried, diced, inoculated with spores of 
an Actinomucor or Mucor mold. The cubes are incubated 
until each cube is covered with a fragrant white mycelium 
of mold. These molded cubes are called pehtzes. This 

mold is the source of enzymes for the next part. (2) The 
pehtzes are placed in glass jars and covered with a brining 
solution consisting of water plus about 12% table salt 
(NaCl) and about 10% ethanol (typically from rice wine). 
Various seasonings are often also mixed into in the brining 
solution, or covered with sake lees. The jars are sealed and 
the fermented tofu will be ready to eat in 2-6 weeks. I have 
chosen only the 12 most widely used English-language 
terms, but am also including a short list of the other 40. 
Address: Founder and owner, Soyinfo Center, Lafayette, 
California.

2207. Lee, H.W.; Keum, E.H.; Lee, S.J.; Sung, D.E.; Chung, 
D.H.; Lee, S.I.; Oh, S. 2007. Allergenicity of proteolytic 
hydrolysates of the soybean 11S globulin. J. of Food Science 
72(3):C168-72. April. *

2208. Katsuo, Kinya. 2007. Jokichi wa yuku nami norikoete: 
Taka-Jiasutaaze o hakken shita kagaku-sha Takamine 
Jôkichi [Jokichi has overcome the advancing waves: The 
scientist who discovered Taka-Diastase]. Kanazawa: Hokoku 
Shinbun-sha. 40 p. May 10. Illust. by Shinya Kamide. 30 cm. 
Series: Furusato Ijin Ehon-kan Henshû-iin. [Jap]*
• Summary: This is largely a picture book. Address: Japan.

2209. Heller, Lorraine. 2007. Roasted soybean targets 
‘beany-free’ snacks (Web article). www.foodnavigator-usa.
com. June 29. 1 p.
• Summary: Central Iowa Soy LLC, a startup soy ingredient 
fi rm, says it is the only company to be selling the Triple 
Null low-lipoxygenase soybean, developed by scientists at 
the Department of Agronomy, Iowa State University, Ames. 
This soybean is excellent for making products with no beany 
fl avor–according to Larry Thomsen, the company’s general 
manager. All these soybeans are non-GMO.
 Central Iowa Soy, which has a roasting plant in 
Jefferson, Iowa, is owned by farmers and landowners; it has 
been in operation for about a year.
 Note: This explains why Central Iowa Soy has a joint 
venture with The SoyNut Butter Company, marketer of I.M. 
Healthy SoyNut Butter.

2210. Monden, Eiji. 2007. What is natto? Natto to save the 
earth! Presented Sept. 16 at 2007 Midwest Specialty Grains 
Conference & Trade Show. 29 p. Held Sept. 16-18 in Fargo, 
North Dakota.
• Summary: A PowerPoint presentation with 29 slides 
containing color photos and graphics. (2) Table of contents. 
(3) About Federation of Japan Natto Manufacturers’ 
Cooperative Society. Phone: 03-3832-0709. President: 
Takashi Sasanuma. Established: April 1954. Members: 251 
natto manufacturers. Objective: To work cooperatively 
among members to conduct natto promotion activities and 
improve natto makers’ economic status. Qualifi cations: Must 
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be a natto manufacturer that owns an offi ce in Japan. History: 
1939–Prefectural natto cooperatives were organized, 1941–
Established Japan Natto Industry Cooperative Association. 
1953 [after World War II]–Re-organized to Federation of 
Japan Natto Manufacturers’ Cooperative Society.
 (4-5) Activities: National natto contest. Natto 
symposium. Natto queen ceremony. (6) What is natto? With 
photos of soybeans, container of natto, natto mixed with rice 
being lifted out of a bowl with chopsticks. (7) Natto making: 
The 3-day process. (8-10) Health benefi ts of natto. Medical 
uses: Reduces likelihood of blood clotting. Contains large 
amounts of vitamin K. Contains large amounts of enzyme 
called nattokinase which may also reduce blood clotting. 
(11-12) Types of Natto. Sticky natto and Dried Natto. Whole 
soybean natto, hikiwari natto (from cracked soybeans) and 
goto natto (hikiwari natto and malted rice [rice koji]) are all 
types of sticky natto, while Tera Natto (Temple Natto) is the 
only dried natto. It is black and salty, and was introduced 
to Japan by priests who studied in China. Photos show 
Itohiki Natto (Sticky natto), Goto Natto, Tera Natto, and 
Cracked Bean Natto. (13) How to eat Natto. Photos show 
a package of natto, the package open to show its contents, 
with the natto, a packet of sauce, and a packet of mustard, 
and the natto served in a bowl on top of rice. (14) History 
of Natto. Bacillus natto are naturally found on straw; in 
the Taisho period (1912-1926), researchers found a way 
to cultivate the bacillus without straw. This made the natto 
easier to produce and more reliable. (15-16) Natto Market. 
Graph shows Natto Consumption per household per year 
and volume of natto market. 130,000 MT [metric tons] of 
soybean are used annually to produce 4.7 billion packages 
(50 g natto/package) of natto. (17) Reasons for purchasing 
Natto. (18) How did you learn the health benefi ts? Graph 
shows how people learned about the benefi ts of natto. (19-
21) Natto Variety. Graph shows soybean use for Natto by 
country of origin, 2007 Food soybean use by usage. In 2007, 
956,000 MT of soybeans were used for food; 135,000 of 
which went to produce Natto. Graph shows price trends 
for a bushel of soybeans. (23) World Average Life Span 
Rankings. Table shows that Japan ranks fi rst, with an age of 
82 years. The United States is 26th at age 78. (24) Future 
Market: Further research on new natto health benefi ts, new 
menu development of natto, further natto market expansion 
domestically and globally. (25) Expectations of the U.S. 
IP [identity preserved] soy industry: To strengthen more 
direct communication for new variety development with 
natto manufacturers at an early stage, to continue growing 
food soybeans, continuing demands and market potential 
for U.S. Non-GMO soybeans exist in Japan, the possibility 
of launching a natto market similar to the soysauce market 
in the United States. Address: Federation of Japan Natto 
Manufacturers’ Cooperative Society (Zenkoku Natto Kyodo 
Kumiai Rengokai), 4th Floor, Natto Kaikan 2-7-10 Moto-
Asakusa, Taito-ku, Tokyo 111-0441 JAPAN.

2211. Li, X.; Wang, X.; Xiong, S.; Zhang, J.; Cai, L.; 
Yang, Y. 2007. Expression and purifi cation of recombinant 
nattokinase in Spodoptera frugiperda cells. Biotechnology 
Letters (Kew, England) 29(10):1459-64. Oct.
• Summary: The Fall Armyworm (Spodoptera frugiperda) is 
part of the order of Lepidoptera (butterfl ies and moths) and is 
the caterpillar life stage of a moth. It is regarded as a pest and 
can wreak havoc with crops if left to multiply.

Spodoptera frugiperda cells (Sf9 and Sf21 cell lines) are 
commonly used in biomedical research for the purpose of 
recombinant protein expression using insect-specifi c viruses.
 This article states: “A recombinant baculovirus, rv-egfp-
NK, containing a reporter gene encoding the enhanced green 
fl uorescent protein (EGFP), was used to express nattokinase 
(NK), a fi brinolytic enzyme, in Spodoptera frugiperda (SF-
9) cells.” Address: College of Life Sciences, Hubei Univ., 
Wuhan, Hubei, 430062, China.

2212. Tamang, Jyoti Prakash. 2007. Fermented foods for 
human life. In: Ashok K. Chauhan, A. Varma, Harsha 
Kharkwal, eds. 2007. Microbes for Human Life. New Delhi, 
India: I.K. International Publishing House. And: Tunbridge 
Wells, Kent, England: Anshan. xvi + 678 p. See p. 73-87. 25 
cm. [77 ref. Eng]
• Summary: Contents: Abstract. Key-words. Introduction. 1. 
Enrichment of diet. 2. Bio-preservation. 3. Bio-enrichment of 
nutritional value. 4. Degradation of undesirable compounds. 
5. Improvement of lactose metabolism (for people suffering 
from lactose intolerance or malabsorption). 6. Probiotic 
function. 7. Production of enzymes (which break down / 
hydrolyze complex molecules, making them easier to digest). 
8. Antimicrobial properties (help preserve foods and destroy 
pathogens). 9. Anticarcinogenic properties. 10. Reduction in 
serum cholesterol (from consumption of fermented milks). 
11. Therapeutic values (koumiss, kvass). Conclusion.
 This article is primarily about the benefi ts of 
fermentation and fermented foods, as well as about 
functional foods and probiotics.
 The following fermented soyfoods are mentioned: 
kinema, natto, tempe [tempeh].
 Note: Another list of the primary benefi ts of fermented 
soyfoods from a PowerPoint presentation by Jyoti Tamang 
in 2010 is as follows: 1. Improvement of fl avour and 
aroma. 2. Bio-enrichment of nutritional value (vitamins). 
3. Improved digestibility. 4. Degradation of anti-nutritive 
factors. 5. Improvement in bio-availability of minerals. 6. 
Production of enzymes. 7. Low-fat and low-cholesterol food. 
8. Anti-allergy. 9. Antioxidant activities (anticarcinogenic 
properties). 10. Therapeutic values: prevention of 
osteoporosis, heart disease. 11. Low-cost high plant protein 
food. Address: Food Microbiology Lab., Sikkim Government 
College, Gangtok, Sikkim 737 102, India.
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2213. Wang, Quanfu; Hou, Y.; Xu, Z.; Miao, J.; Li, G. 2008. 
Optimization of cold-active protease production by the 
psychrophilic bacterium Colwellia sp. NJ341 with response 
surface methodology. Bioresource Technology 99(6):1926-
31. April. [20 ref]
• Summary: Soybean meal is mentioned twice in passing, as 
a source of nitrogen.
 Published biweekly by Elsevier, The journal was 
established in 1979 as Agricultural Wastes and renamed to 
Biological Wastes in 1987, before obtaining its current title in 
1991. Address: 1-3. Harbin Institute of Technology, School 
of the Ocean, Weihai 264209, PR China.

2214. Deak, Nicolas A.; Johnson, Lawrence A.; Lusas, 
Edmund W.; Rhee, Khee Choon. 2008. Soy protein products, 
processing, and utilization. In: Lawrence A. Johnson et al. 
eds. 2008. Soybeans: Chemistry, Production, Processing, and 
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See 
p. 661-724. Chap. 19. [183 ref]
• Summary: Contents: Introduction and defi nitions: Soybean 
proteins (soy protein structure, protease inhibitors, soy 
protein and health), types of products, history of soy protein 
products (fl avor, chemurgy, early food uses). Analysis: 
Protein content, protein solubility, antinutritional factors, 
urease. Processing soybeans and soy protein products. Full-
fat soy fl ours and grits: Enzyme-active soy fl ours, toasted 
full-fat soy fl ours and grits, extruder-prepared full-fat soy 
fl ours. Extracted fl ake products: White fl akes, defatted 
soy fl ours and grits, re-fatted or lecithinated soy fl ours, 
soy protein concentrates (aqueous alcohol process, acid-
leaching process, hot-water leaching process, heat-denatured 
SF process, soy protein extracts, SPC characteristics), soy 
protein isolates (pH extraction-precipitation, fractionating 
soy proteins, membrane processing, aqueous extraction 
processing, salt extraction, separation of intact protein 
bodies, enzyme-modifi ed SPI, whipping proteins), 
microbiological stability, impact of soybeans with 
modifi ed compositions. Dietary fi ber products: Soy hulls, 
soy cotyledon fi ber. Texturized products: Spun and fi ber-
like products, extruder-texturized products. Applications 
of soy food proteins: Functionality, selection of soy 
protein preparations, meat applications (processed meats, 
restructured meats, pumped meats, extruder-texturized 
soy proteins), baking applications, dairy and beverage 
applications. Future considerations.
 Figures show: (1) Diagram of Beta-conglycinin 
structure. (2) Diagram of glycinin structure. (3) Flow chart 
of soybean uses. (4) Graph of effect of atmospheric steaming 
on trypsin inhibitor activity and protein effi ciency ratios 
of soybean meal fed to rats. (5) Graph of relationship of 
urease activity to trypsin inhibitor. (6) Relationship of urease 
activity to nitrogen solubility index. (7) Graph of correlation 
between trypsin inhibitor activity and alkaline (HOH) 
solubility, PDI, and RUP of soybean meals; E-E designates 

extrusion-expelling and SE designates solvent extraction. 
(8) Cross-section of an interrupted-fl ight extruder used for 
producing toasted full-fat soy fl our. (9) Flow diagram of 
the process used for making extrusion-cooked full-fat soy 
fl our. (10) Photo of dry extruder used to prepare infant and 
child foods in developing countries. (11) Flow chart of the 
process for manufacturing full-fat and defatted soy fl ours. 
(12) Flow diagram of mill and air-classifying system for 
grinding defatted soy fl our. (13) Flow diagram of a classifi er 
mill system for grinding defatted soy fl akes. (14) Flow chart 
of methods to prepare soy protein concentrates. (15) Graph 
of pH-solubility profi le of soy protein isolate in water. (16) 
Flow diagram for preparing soy protein isolate. (17) Graph 
of susceptibility of 7S and 11S soy protein fractions to 
precipitate from solutions of low ionic strength. (18) Graph 
of solubility of soy glycinin (Gly) and Beta-congylcinin 
(BC) in water. (19) Flow diagram for using UF and RO 
membranes in preparing soy protein isolates. (20) Flow 
diagram for processing soybeans by aqueous extraction 
processing. (21) Graph of the effects of pH on nitrogen 
solubility of a 10% soybean fl ake slurry after hydrolysis with 
0.5% pepsin. (22) Flow diagram of the process for preparing 
enzyme-modifi ed whipping proteins from soy protein 
isolate. (23) Flow diagram of the process for preparing 
enzyme-modifi ed whipping proteins by direct hydrolysis of 
soy fl akes. (24) Flow diagram of the process for spinning 
soy protein. (25) Photo of single-screw extruder used 
for preparing full-fat fl ours and texturized soy fl ours and 
concentrates. (26) Flow diagram of the process for preparing 
texturized soy protein.
 Tables: (1) Typical compositions (percentage) of soy 
protein products. (2) Carbohydrate constituents of dehulled 
defatted soybean fl akes. (3) Processing and nutritional 
parameters of heat-treated soy fl ours. (4) Applications of 
defatted soy products in foods. (5) Approximate composition 
of soy protein concentrates made by three extraction 
processes. (6) Amino acid composition of soy protein 
concentrates, soy solubles, and soy fl ours. (7) Vitamin and 
mineral fortifi cation requirements for USDS-FNS child 
feeding programs. Note: FNS stands for USDA’s Food and 
Nutrition Service.
 (8) Yields and compositions of isolated soy protein 
from meals produced by various oil extraction methods. (9) 
Functional properties performed by soy protein ingredients 
in foods. (10) Important food uses for soy protein products. 
(11) Regulations for meat-type foods containing soy protein 
products. (12) Baking applications for various soy protein 
ingredients. Address: 1. Research Scientist, Center for Crops 
Utilization Research, Iowa State Univ., Ames, IA 50011.

2215. Gerde, Jose A.; White, Pamela J. 2008. Lipids. In: 
Lawrence A. Johnson et al. eds. 2008. Soybeans: Chemistry, 
Production, Processing, and Utilization. Urbana, Illinois: 
AOCS Press. viii + 842 p. See p. 193-227. Chap. 7. [152 ref]
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• Summary: Contents: Introduction. Glyceride biosynthesis: 
Fatty acid biosynthesis, triacylglyceride and phospholipid 
biosynthesis. Fatty acid composition of typical and modifi ed 
soybean oils: Considerations of fatty acids in oils for 
food use, breeding to obtain soybean oil for non-edible 
products, environmental effects on oil composition. Non-
glyceride lipid components: Sphingolipids, tocopherols and 
tocotrienols in soybeans and soybean oil, phytosterols in 
soybeans. Lipoxygenase: Lipoxygenase enzymes in soybean 
seed, effect of lipoxygenases on food quality. Conclusion.
 Note: Triacylglyceride or TAG, also known as 
triacylglycerol, is the more correct and technical name for 
triglyceride–which is a glyceride in which the glycerol is 
esterifi ed with three fatty acids. It is the main constituent of 
vegetable oils and animal fats. Address: 1. Research Asst.; 
2. Univ. Prof. Both: Dep. of Food Science and Human 
Nutrition, Iowa State Univ., Ames, IA 50011.

2216. Murphy, Patricia A. 2008. Soybean proteins. In: 
Lawrence A. Johnson et al. eds. 2008. Soybeans: Chemistry, 
Production, Processing, and Utilization. Urbana, Illinois: 
AOCS Press. viii + 842 p. See p. 229-267. Chap. 8. [196 ref]
• Summary: Contents: Introduction. Seed subcellular 
structures. Protein levels, crop and cultivar variations. 
Storage proteins. Glycinin. Beta-Conglycinin. Structures. 
Fractionation of soybean storage proteins. Thermal stability. 
Glycinin thermal behavior. Beta-Conglycinin thermal 
behavior. Mixed systems thermal behavior. Flavor binding. 
Lipoxygenases. Trypsin inhibitors. Bioactive properties 
associated with soy proteins. Conclusion. Address: Univ. 
Prof., Dep. of Food Science and Human Nutrition, Iowa 
State Univ., Ames, IA 50011.

2217. Shelar, V.R.; Shaikh, R.S.; Nikam, A.S. 2008. Soybean 
seed quality during storage: a review. Agricultural Reviews 
29(2):125-31. June. [44 ref]
• Summary: “Soybean seed quality is affected during pre 
and post harvest periods. Soybean seed reaches its maximum 
potential for germination and vigour at physiological 
maturity. The germination potential (viability) is very short 
lived in soybean as compared to other oilseed crops and is 
often reduced prior to planting time. This loss of germination 
is much more acute under tropical conditions like India. 
These environmental conditions make very diffi cult to 
maintain its viability during storage. Such deteriorated seed 
is one of the basic reasons for low productivity in soybean. 
Further, the soybean seed is highly susceptible to mechanical 
injury and damage occurring during post harvest handling, 
which affect the viability and vigour of soybean seed during 
storage. Besides these, large number of pathogens are also 
associated with soybean seed which lead to the reduction 
in germination and storability of the seed. However, the 
seed quality and viability during storage depend upon the 
initial quality of seed and the manner in which it is stored. 

The rapid seed deterioration of soybean is thought to be 
due to lipid peroxidation, subsequently resulting in loss of 
seed viability. The research on these aspects of soybean 
seed deterioration during storage has been reviewed in this 
article.” Address: Seed Technology Research Unit (NSP), 
MPKV, Rahuri 413 722, Dist. Ahmednagar (MS) India.

2218. Li, Ying-Qiu; Chen, Q.; Liu, X.-H.; Chen, Z.-X. 2008. 
Inactivation of soybean lipoxygenase in soymilk by pulsed 
electric fi elds. Food Chemistry 109(2):408-14. July 15. [33 
ref]
• Summary: “Abstract: The inactivation of soybean 
lipoxygenase by pulsed electric fi elds (PEF) was studied. 
Effects of PEF parameters (treatment time, pulse strength, 
pulse frequency and pulse width) were evaluated. Soymilk 
was exposed to pulsed strengths from 20 to 42kV/cm for up 
to 1036μs treatment time in square wave pulse of bipolar 
mode. Moreover, pulse frequency (100-600Hz) and pulse 
width (1-5μs) was also tested at constant pulsed treatment 
time of 345μs and strength of 30kV/cm. Residual activity 
of soybean lipoxygenase decreased with the increase of 
treatment time, pulse strength, pulse frequency and pulse 
width. The maximum inactivation of soybean lipoxygenase 
by PEF achieved 88% at 42kV/cm for 1036μs with 400Hz of 
pulse frequency and 2μs of pulse width at 25ºC. Inactivation 
of soybean lipoxygenase by pulsed electric fi elds was 
modeled using several kinetic models. Weibull distribution 
function was most suitable model describing the inactivation 
of soybean LOX (lipoxygenases) as a function of pulsed 
electric fi elds process parameters. Moreover, reduction of 
soybean LOX activity related to the electric fi eld strength 
could be well described by the Fermi model.” Address: 1. 
School of Food & Bioengineering, Shandong Inst. of Light 
Industry, Jinan 250353, China; Key Lab. of Food Science 
and Safety, Ministry of Education, Jiangnan Univ., Wuxi 
214122, China.

2219. Zhu, Y.P.; Fan, J.F.; Cheng, Y.Q.; Li, L.T. 2008. 
Improvement of the antioxidant activity of Chinese 
traditional fermented okara (Meitauza) using Bacillus subtilis
B2. Food Control 19(7):654-61. July. [26 ref]
• Summary: “The peptide content, proteinase activity, 
degradation of protein of the water extract of okara koji 
(WEOK) and the antioxidant activities in different in vitro 
models were investigated... The peptide and the antioxidant 
activity in WEOK are signifi cantly correlated (P < 0.05). 
The proteinase activity of okara koji was higher than that 
of soybean koji in the fi rst 24 h of fermentation. These data 
suggested that the antioxidant activity of okara could be 
substantially improved after 24 h of fermentation using B. 
subtilis B2. This approach offers a novel strategy to enhance 
the value of okara.” Address: 1. College of Food Science 
and Nutritional Engineering, China Agricultural University, 
Beijing 100083, China.
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2220. Machida, M.; Yamada, O.; Gomi, K. 2008. Genomics 
of Aspergillus oryzae: learning from the history of Koji mold 
and exploration of its future. DNA Research 15(4):173-83. 
Aug. [58 ref]
• Summary: “At a time when the notion of microorganisms 
did not exist, our ancestors empirically established methods 
for the production of various fermentation foods: miso 
(bean curd seasoning [sic, soybean paste]) and shoyu 
(soy sauce), both of which have been widely used and are 
essential for Japanese cooking, and sake, a magical alcoholic 
drink consumed at a variety of ritual occasions, are typical 
examples. A fi lamentous fungus, Aspergillus oryzae, is the 
key organism in the production of all these traditional foods, 
and its solid-state cultivation (SSC) has been confi rmed to be 
the secret for the high productivity of secretory hydrolases 
vital for the fermentation process.”
 “One of the prominent potentials of A. oryzae is that 
it has been successfully applied to effective degradation of 
biodegradable plastic. Both cutinase, responsible for the 
degradation of plastic, and hydrophobin, which recruits 
cutinase on the hydrophobic surface to enhance degradation, 
have been discovered in A. oryzae. Genomic analysis in 
concert with traditional knowledge and technology will 
continue to be powerful tools in the future exploration of A. 
oryzae.”
 “Solid-state cultivation: One of the distinctive features 
of the use of A. oryzae in traditional Japanese fermentation is 
the use of solid-state cultivation (SSC) (rice grain, soybean 
and wheat bran). This style of fermentation is thought 
to have originated 3000-2000 years ago in China (2, 3). 
The technology was imported into Japan during the Yayoi 
period (B.C. 10th-A.D. 3rd) (2). Inocula from fi lamentous 
fungi for fermentation have been commercially available 
as koji since the 13-15th century (Heian and Muromachi 
period) (4) This indicates that koji was cultivated without 
the knowledge that it is composed of a microorganism. 
Thus, the word, koji, indicates both the material fermented 
by A. oryzae in the form of SSC and the A. oryzae 
microorganism itself (koji mold). A key technology enabling 
the industrial production and distribution of A. oryzae was 
the production of conidiospores whilst keeping them alive 
and uncontaminated. Traditionally, this technology involved 
the use of hardwood leaves burned to white ashes in poor 
aeration. The conidiospores packed in paper bags were 
layered with the ashes between them in a box and stored. 
The technology was indispensable to the avoidance of 
contamination by other microorganisms in a period when 
desiccant or air conditioning was unavailable.
 In 2005 sequencing the genome of Aspergillus oryzae 
was completed.
 Note: A hydrolase is an enzyme that catalyzes the 
hydrolysis of a particular substrate. The word was fi rst 
used in English in 1910. Address: Research Inst. for Cell 

Engineering, National Inst. of Advanced Industrial Science 
and Technology, Central 6, 1-1, Higashi, Tsukuba, Ibaraki, 
Japan.

2221. Yuan, Shaohong; Chang, Sam K.C.; Liu, Z.S.; Xu, 
B.J. 2008. Elimination of trypsin inhibitor activity and beany 
fl avor in soy milk by consecutive blanching and ultrahigh-
temperature (UHT) processing. J. of Agricultural and Food 
Chemistry 56(17):7957-63. Sept. 10. [36 ref]
• Summary: “Abstract: Soy foods contain signifi cant 
health-promoting components but also may contain 
beany fl avor and trypsin inhibitor activity (TIA), which 
can cause pancreatic disease if present at a high level. 
Thermal processing can inactivate TIA and lipoxygenase. 
Ultrahigh-temperature (UHT) processing is relatively new 
for manufacturing soy milk. Simultaneous elimination of 
TIA and soy odor by UHT processing for enhancing soy 
milk quality has not been reported. The objective was to 
determine TIA in soy milk processed by traditional, steam 
injection, blanching, and UHT methods and to compare the 
products with commercial soy milk products. Soybean was 
soaked and blanched at 70-85ºC for 30 seconds to 7.5 min. 
The blanched beans were made into base soy milk [soybase, 
soy base]. The hexanal content of the base soy milk was 
determined by gas chromatography to determine the best 
conditions for further thermal processing by indirect and 
direct UHT methods at 135-150ºC for 10-50 sec. using the 
Microthermics processor. Soy milk was also made from 
soaked soybeans by traditional batch cooking and steaming 
methods. Eighteen commercial products were selected from 
the supermarket. Residual TIA in soy milk processed by 
the traditional and steam injection to 100ºC for 20 min was 
approximately 13%. Blanching could inactivate 25-50% of 
TIAs of the raw soy milk. The blanch conditions of 80ºC 
and 2 min were selected for UHT processing because these 
conditions produced blanched soy milk without hexanal, 
indicating a complete heat inactivation of lipoxygenases. 
The TIA decreased with increased temperature and time of 
UHT heating. The maximal trypsin inhibitor inactivation was 
achieved by UHT direct and indirect methods with residual 
activities of approximately 10%. Some commercial soy milk 
products contained high TIAs. The results are important to 
the food industry and consumers. Kinetic analysis showed 
that heat inactivation (denaturation) of TIA, under the 
continuous processing conditions of the Microthermics 
processor, followed fi rst-order reaction kinetics, and the 
activation energy of the inactivation was 34 kJ/mol.” 
Address: Dep. of Cereal and Food Sciences, IACC 322, 
North Dakota State Univ., Fargo, ND 58105.

2222. Welters, Sjon. 2008. Re: History of work with 
amazake. Letter (e-mail) to William Shurtleff at Soyinfo 
Center, Dec. 17–in reply to specifi c questions. 4 p. 28 cm.
• Summary: “When I started to study macrobiotics in 1973 
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in The Netherlands I became aware of a product called 
amazake. It was not for sale at the time in The Netherlands. 
I learned how to make it, using koji, from cooking classes 
at the [macrobiotic] East West Center in Amsterdam. We 
always used Cold Mountain Koji, made and sold by Miyako 
Oriental Foods (owned by Mutual Trading Co.) in Los 
Angeles. We made a few gallons of amazake a week initially. 
I did not do much with it, aside from teaching how to make 
it during cooking classes I gave all over the Netherlands 
from 1977-1983. When I went to the USA in 1980 I saw the 
Mitoku pouch pack amazake from Japan.”
 Q: When and where and why did you start making 
and selling amazake? Ans: “In Alkmaar [a city in The 
Netherlands in the province of Noord Holland] we had a 
natural food store and restaurant between 1977 and 1983, 
and made amazake from koji imported from Japan. We made 
desserts with it and experimented with making our own sake 
and miso with the koji. It was just a fascinating sweetener 
and food that I loved from the fi rst day I tasted it.
 “In late 1982 I started to experiment with making 
my own domestic kind of amazake. But I did not use koji 
because it was expensive, foreign, and hard to get. So I 
used sprouted wheat and barley at fi rst, but did not like 
the aftertaste the hulls of the grains gave. I then started to 
work with pure enzymes that I got from a European enzyme 
company; bacterial and fungal amylase and other enzymes, 
that worked well. I continued to make it off and on, with 
koji or enzymes, for home use but did not sell the koji-made 
amazake commercially until many years later.
 “I took this knowledge and the enzymes to the USA 
when we emigrated to Fayetteville, Arkansas, in October of 
1983, where I continued to experiment using enzymes from 
American companies. I told Joel Wollner, an old friend of 
mine and the reason we ended up in Arkansas, about my 
work with amazake and enzymes. During the winter of 1983-
84 we came up with a plan to start a company that would 
produce (among other things) seitan, of which we would 
use its by-product, the starch, as the raw ingredient for an 
amazake-like product. Bob Kennedy, owner of the Chico-
San rice cake company, who’s company was also making 
rice syrup using enzymes at the time, was approached as 
a possible fi nancier. He came to Fayetteville to talk and I 
eventually ended up at his rice syrup plant looking at ways 
to improve the process and see if we could work together. 
Nothing came of this however, as Chico-San got sold to 
Heinz shortly thereafter and I moved to Massachusetts and 
became a partner in Nasoya [a company that made tofu].
 “(Note on the side: Joel took Bob to a facility of the 
University of Arkansas where they were shown UA’s work 
on a “pounded sweet glutinous rice food,” they, according 
to Joel, being totally oblivious to the fact that such a product 
already existed in Japan.)
 “However, during our time in Arkansas, the founders 
of Rice Dream (Robert Nissenbaum and Ken Becker) were 

running experiments while they were living at an intentional 
community [Moniteau Farm] north of us in Jamestown, 
Missouri, trying to fi gure out how to make amazake ice 
cream. They were stuck with koji as being an ineffective and 
expensive way of turning this big kettle full of cooked brown 
rice into a sweet base for their rice ice cream. Joel and I 
visited them there and saw what they were doing. Afterward 
Joel continued his contact with Chico-San and spoke to Peter 
Milbury (who after Chico-San’s sale, started to work for 
Lundberg Farms) there about my experiments with enzymes. 
The word was out and no sooner Robert and Ken started to 
experiment with enzymes, too. They eventually developed 
what we now know as Rice Dream, the non dairy ice cream, 
and Rice Dream the drink, both amazake-inspired products 
widely available in the US.
 “In about 1993, while working in Aveline Kushi’s sushi 
restaurant in Stockbridge, Massachusetts, I learned that 
Mutual Trading Company had a branch in New York, and 
that they sold Cold Mountain koji–although I think it was 
still made in California.
 “In 1997 we started our restaurant in the back of State 
Street Market at 20 State Street, Montpelier, Vermont. It 
was named ‘The Wrap’ until April 2002, when the name 
was changed to ‘Rhapsody,’ the present name. We started 
making and selling amazake at the same time we opened 
the restaurant. Although this amazake was unfl avored it was 
naturally fortifi ed with kombu–just like Eden soymilk. It 
was sold in 12 fl . oz. plastic bottles in the natural food store 
cooler, without a label on the bottle; the label or sign was on 
the shelf just below the bottles.
 On 3 May 2002 we expanded into our own restaurant 
at 28 Main Street in Montpelier, and changed our name to 
“Rhapsody” from “The Wrap.” In early 2003 we introduced 
three fl avors of amazake in larger (16 fl . oz.) plastic bottles 
and discontinued the original amazake fortifi ed with kombu. 
These had nice color labels and were sold in our cooler.
 “Currently one of our people at Rhapsody makes about 
80 pints per week in our restaurant kitchen, but the demand 
is much higher. We are just not set up yet to produce more. 
We cook the amazake and bottle it hot and freeze it to give it 
its shelf life of one year (at least). Refrigerated it lasts about 
3 weeks. Hopefully somewhere in 2009 we will be able to 
produce at least enough for the New England market.
 “Our restaurant, Rhapsody, is self-serve. Therefore, our 
amazake is not on our menu (we have no menu) and we do 
not serve it (hot or cold) in cups to people as they are dining. 
Rather, we sell it as a drink from our beverage cooler (three 
fl avors: I will send you the labels) for $3.50 per pint, and 
to stores in Central Vermont. Recently Associated Buyers 
of Barrington, New Hampshire, has started to distribute 
the products, too. It is a special, yet exclusive product that 
deserves wider acceptance, which will come over time as 
people will start to embrace a more natural diet. I’d be happy 
to assist the regional development of amazake production.
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 “The Bridge of Connecticut sells their original amazake 
in Whole Foods in the Boston area. Charlie Kendall stopped 
making it as far as I know quite a while ago.”
 Note: Sjon has never learned how to make koji starter, 
so he has always had to buy ready-made koji for his 
amazake.
 In March 2010 Sjon sent a label (red and white) for 
his Rhapsody Brown Rice Amazaké [Original]. made in 
Vermont, which was re-released on 2 Feb. 2010. Address: 
Founder and owner, Rhapsody, 28 Main St., Montpelier, 
Vermont 05062. Phone: 802-229-6112.

2223. Lin, P.; Ng, T.B. 2008. A stable trypsin inhibitor from 
Chinese dull black soybean with potentially exploitable 
activities. Process Biochemistry 43:992-98. *

2224. Oh, Hon-Il; Eom, S.M. 2008. [Changes in microfl ora 
and enzyme activities of Cheonggukjang prepared with 
germinated soybeans during fermentation]. Korean J. of 
Food Science and Technology 40(1):56-62. [25 ref. Kor; eng]
• Summary: “This study was carried out to investigate the 
changes in microfl ora, enzyme activity and sensory quality 
of four kinds of cheonggukjang during fermentation. Three 
different kinds of cheonggukjang were prepared with 
germinated soybeans using rice straw, Bacillus natto, B. 
natto plus Aspergillus oryzae, and the last one was prepared 
with non-germinated soybeans using rice straw... The 
results of the sensory evaluation revealed that for overall 
acceptability, the cheonggukjang prepared with germinated 
soybeans using B. natto plus A. oryzae was similar to the 
cheonggukjang prepared with non-germinated soybeans 
using rice straw.” Address: All: Dep. of Food Science and 
Technology, Sejong Univ.

2225. Farnworth, Edward R. ed. 2008. Handbook of 
fermented functional foods. 2nd ed. Boca Raton, Florida: 
CRC Press. xviii + 581 p. See p. 333, 341-45. *
• Summary: Partial contents related to soy: Chapter 6. 
“Natto: A soybean food made by fermenting cooked 
soybeans with Bacillus subtilis. Chapter 11. “Miso: 
Production, properties, benefi ts to health.”
 Chapter 12. “Korean fermented foods: Kimchi and 
doenjang,” by Jeonghee Surh, Young-Kyung Lee Kim, and 
Hoonjeong Kwon, has a long section on doenjang, including: 
Cancer: Epidemiology, anticarcinogenic and antimutagenic 
activities in vitro and animal models. Cardiovascular disease: 
Inhibition of angiotensin converting enzymes, antithrombotic 
peptides, isofl avones.
 Chapter 17. “Tempeh: A mold-modifi ed indigenous 
fermented food.”
 Two references to sufu (fermented tofu) appear on page 
464.

2226. Lee, Cherl-Ho. 2008. Chongkukjang [Korean-style 

salted natto]. In: Kan Kiuchi, Toshirô Nagai, and Keitarô 
Kimura, eds. 2008. Natto no Kagaku: Saishin Jôhô ni yoru 
Sôgôteki Kôsatsu [The Science of Natto: A Comprehensive 
Examination of the Latest Information]. Tokyo: Kenpakusha. 
viii + 285 p. See p. 224-26. 22 cm. [Jap]
• Summary: Cherl-Ho Lee (PhD of Korea Univ., Seoul) 
kindly sent us his English-Language copy of this chapter. Cc 
= Chinese characters “1. The origin of Chongkukjang
 “Chongkukjang (3 Cc) is a branch of Korean soybean 
fermented products (Cc). It is a bacterial fermented soybean 
food, similar to Natto of Japan, but different in the usage. 
Chongkukjang is made by rapid fermentation of cooked 
soybean to produce soybean paste (Doenjang) by mixing 
salt after the bacterial fermentation. Therefore, it is one of 
the fermented soybean condiments stemmed from the long 
history of soybean fermentation in Korea as classifi ed in 
Figure 1.
 Shi (Cc) is prepared by fermenting individual cooked 
soybean whole grain with bacteria, Bacillus subtilis, while 
Maljang is made by Meju, cooked and pounded soybean ball 
grown with mold, Aspergillus oryzae, outside and bacteria, 
mainly Bacillus species, inside. The term “Shi (Cc), the 
Chinese letter indicating fermented soybean, fi rst appears 
in Jijiupian (3 Cc) written in Han period (Cc 206 B.C.-208 
A.D.) of China. Bowuzhi (3 Cc) of Jin (Cc 265-420 A.D.) 
of China describes that Shi was originated from foreign 
country, and the letter is a dialect. Xintangshu (3 Cc) of Tang 
(618–807 A.D.) in China names Shi as a special product 
of Balhai or Bohai (2 Cc 688–826 A.D.), a nation founded 
by the refugees from defeated Kokuryo (3 Cc 37 B.C.–668 
A.D.). Chi-Min-Yao-Shu (4 Cc) written by Jia-Si-Xie (3 Cc 
550) of Late-Wei (2 Cc) in the 6th century, describes several 
methods of Shi preparation (Lee, C.H., 2001)
 “It is generally recognized that Koreans were the fi rst 
people to experiment with soybean fermentation, sparking 
the beginning of the soy sauce culture of the Orient. The 
history book of Wei (2 Cc) praises the fermentation skill of 
the Korean people (8 Cc). The techniques were transferred to 
Japan around 2-3 Century A.D. from Kokuryo. The Japanese 
term for soybean paste, Miso was originated in Korean 
language Maljang, an old term indicating fermented soybean 
products as shown in Figure 1.
 “Masakurainbunsyo (5 Cc) written in Japan in 752, 
describes Miso as a dialect from Koryo (2 Cc), and called 
as Koryojang (3 Cc) (Lee, S.W., 1990). Although the term 
`jang (1 Cc)’ is used for the fermented condiments in general 
in the Orient, in this classifi cation it is the soybean products 
fermented with other cereals using Koji, mostly developed in 
Japan.
 “Chongkukjang is termed as Yumshi (2 Cc) in the earlier 
Korean literatures like Samkuksaki (4 Cc) written by Kim 
Bu-Shik (3 Cc, 1075 -1151). The 18th century literatures like 
Sanlimkyungje (4 Cc, 1715) describe it as Jeonkukjang (3 
Cc), refl ecting the need for rapid processing of soybean paste 
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during the war time of Byungjahoran (4 Cc). Food historians 
believe that the phonetic change from ‘Jeonkuk (2 Cc)’ to 
‘Chongkuk (2 Cc)’ took place at that time. Another story is 
that the Qing (Cc) army used to carry the instant fermented 
soybean as military ration, so people called it Chonkukjang 
(3 Cc). What all these names imply is that this product was 
made for extraordinary situation, for example war time or 
famine conditions, for the urgent supply of nutritious savory 
food ingredient.
 “2. Methods of preparation
 “The fi rst written record on the preparation of 
Jeonkukjang appeared in Jeungbosan limkyungje (3 Cc) 
written by Yoo Jung-Im (3 Cc) in 1765. Newly harvested 
soybean is cooked and covered with straw mat, and placed 
on the warm ondol, typical Korean stone fl oor heated by 
fi re underneath, for 3 days until the mucous string is formed 
with strong fermented smell. It is mixed with decoupled 
and roasted soybean powder, and pounded in a stone mortar 
with the addition of salt, and sun dried. The mixing ratio of 
fermented soybean and roasted soybean powder is 2 to 1, 
and the amount of salt addition is determined by taste. The 
product appears to be in dried form, easy for storage and 
transport, and suitable for the military use. This process is 
slightly different from the method practiced today. Today, 
the process is very simple as shown in Figure 2. Soybean is 
cooked and covered with straw mat or cloth, and placed on 
the warm ondol for 3-4 days until mucous strings are formed. 
It is mixed with chopped ginger, chopped garlic and salt, and 
pounded slightly until the bean kernels are separated into 
halves, and stored in an earthen jar. Industrially, inoculation 
is made by adding pure culture of Bacillus subtilis or placing 
pieces of rice straw to cooked soybean. Rice straw is the 
source of Bacillus subtilis, which grow fast at 40ºC and 
becomes naturally dominating fl ora in the system (Lee H.C., 
1995) The strong smell of the bacterial fermented soybean 
is partially masked by ginger and garlic, and turned to the 
characteristic Chongkukjang fl avor. The spicy seasoning 
is thus prepared in 3-4 days, while ordinary soybean paste, 
Doenjang, which uses Meju as fermentation starter, takes 
over 6 months to complete ripening.
 “3. Usage and function Bacillus subtilis produces strong 
proteolytic enzymes, and soybean proteins undergo rapidly 
partial hydrolysis into peptides and even to amino acids and 
ammonia in the short fermentation period of Chongkukjang. 
This process produces the typical Chongkukjang fl avor, 
strong meaty and sharp smell. It is used for making Chigae, 
a stew of vegetables, meats, fi sh and shell-fi sh, same as 
Doenjang. Chongkukjang-chigae is one of the most favorite 
menu in Korea, especially for the aged group. The amount 
of Chongkukjang added to the stew is large enough to 
supplement protein to the diet signifi cantly. The fermented 
bean halves fl oating and mixing in the vegetable stew gives 
healthy sign of the dish. The strong desire on Chongkukjang 
of old Koreans may be not only the sensory nostalgia, but the 

physiological demands for their better health.
 “Recently scientists discover the health benefi cial 
physiological functions of some components produced 
in Chongkukjang. The soybean peptides are inhibiting 
angiotensin converting enzyme (ACE), and thus expected to 
suppress the incidence of high blood pressure. The mucous 
substance in Chongkukjang is peptido-polysaccharides 
produced by Bacillus subtilis, and contains enzyme kinase 
which has fi brinolytic and immune-modulating activity. The 
isofl avonoides in soybean support estrogen hormone function 
and relieve the malfunction of human menopause (Lee C.H., 
2004).
 “It is not surprising to fi nd that fermented soybean 
products have been used as medicine in many Oriental 
medicine subscription, such as those in Dongeuibogam (4 
Cc), a Classic of Eastern Medicine written by Hur Jun (2 Cc) 
in 1611. Recently, the dried form of the bacterial fermented 
soybean, either in granules, pills or powder form, are sold as 
health food in Korea.
 “References:
 “Cherl-Ho Lee, Fermentation Technology in Korea, 
Korea University Press, 2001, 44-81.
 “Cherl-Ho Lee, The role of biotechnology in modern 
food production, Journal of Food Science, 2004, 69(3), R92-
95.
 “Han-Chang Lee, The mystery of Chongkukjang, 
Shinkwang Publishing Co., 1995.
 “Sung-Woo Lee, Study on the origin and interchange 
of Dujang (also known as soybean sauce) in ancient Asia, 
Korean J. Dietary Culture, 1990, 5(3), 313-318.” Address: 
PhD Korea Univ., Seoul, 136-701, Korea.

2227. Hsu, Ruei-Lin; Lee, K.T.; Wang, J.H.; Lee, L.Y.; Chen, 
Rita P.-Y. 2009. Amyloid-degrading ability of nattokinase 
from Bacillus subtilis natto. J. of Agricultural and Food 
Chemistry 57(2):503-08. Jan. 28. [30 ref]
• Summary: More than 20 unrelated proteins can form 
amyloid fi brils in vivo which are related to various diseases, 
such as Alzheimer’s disease, prion disease, and systematic 
amyloidosis. Nattokinase (formerly designated Subtilisin 
NAT) is an extracellular enzyme secreted by B. subtilis natto. 
Address: Inst. of Biological Chemistry, Academia Sinica, 
Taipei, Taiwan.

2228. Iassonova, Diliara R.; Johnson, Lawrence A.; 
Hammond, Earl G.; Beattie, Samuel E. 2009. Evidence of 
an enzymatic source of off fl avors in “lipoxygenase-null” 
soybeans. J. of the American Oil Chemists’ Society 86(1):59-
64. Jan. [20 ref]
• Summary: This is the fi rst report of this LOX-like 
enzyme that causes beany-grassy fl avors. Address: Dep. of 
Food Science and Human Nutrition, and Center for Crops 
Utilization, Food Sciences Building, Iowa State Univ., Ames, 
Iowa 50011-1060.
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2229. Lee, Eun-Hee; Chun, Jong-Hee. 2009. [Effects of 
chongkukjang intake on lipid metabolism and liver function 
in alcoholic fatty liver rats]. J. of the Korean Society of Food 
Science and Nutrition 38(11):1506-15. Nov. [50 ref. Kor; 
eng]
• Summary: “Therefore, chongkukjang intake seems to give 
a benefi cial effect on improving lipid metabolism and liver 
function by increasing HDL-cholesterol level, antioxidative 
enzyme activites, alcohol enzyme activiities and decreasing 
serum lipids, liver TBARS and conjugated diene.” Address: 
Dep. of Food and Nutrition, Inha Univ., Incheon 402-751, 
Korea.

2230. Dajanta, K.; Wongkham, S.; Thirach, P.; Baophoeng, 
P.; Apichartsrangkoon, A.; Santithum, P.; Chukeatirote, 
E. 2009. Comparative study of proteolytic activity of 
protease-producing bacteria isolated from thua nao. Maejo 
International J. of Science and Technology (Thailand) 3:269-
76. *

2231. Hwang, Jae-Sung; Kim, S.J.; Kim, H.B. 2009. 
Antioxidant and blood-pressure reduction effects of 
fermented soybean, Chungkookjang. Korean J, of 
Microbiology 45(1):54-57. [20 ref. Kor; eng]
• Summary: “Daidzein, antioxidants, angiotensin 
I-converting enzyme (ACE) inhibitor such as Lys-Pro which 
are rich in Chungkookjang might contribute to the reduction 
of blood pressure.” Address: 1. Dep. of Biotechnology, The 
Research Inst. for Basic Sciences, Hoseo Univ., Asan 336-
795, Republic of Korea.

2232. Cheng, Yong-Qiang; Hu, Qing; Li, Li-Te; Saito, M.; 
Yin, L.-J. 2009. Production of sufu, a traditional Chinese 
fermented soybean food, by fermentation with Mucor fl avus 
at low temperature. Food Science and Technology Research 
15(4):347-52. [31 ref]
• Summary: “This study evaluated biochemical changes, 
especially those related to protein degradation, occurring 
in sufu fermentation with Mucor fl avus at low temperature. 
The effects of incubation temperature on M. fl avus 
growth, biomass accumulation and protease production 
were described. Results indicated that M. fl avus could 
grow well on the surface of soybean curd and produce 
considerable protease to degrade soybean proteins during 
sufu fermentation at lower temperature such as 15ºC. Almost 
no subunits of protein could be observed after maturation 
for 8 weeks in M. fl avus-type sufu. Post-fermentation was 
the main stage responsible for the hydrolysis of protein 
together with the increase in the content of amino-type 
nitrogen and free amino acid. Our results demonstrated 
that M. fl avus had possible application as an alternative 
strain for sufu manufacturing at low temperature.” Address: 
College of Food Science and Nutritional Engineering, China 

Agricultural Univ., Qinghua East Road, Haidian District, 
Beijing, 100083, China.

2233. Düzgünes, Nejat. ed. 2009. Liposomes, Part G. 
Methods in Enzymology 465:1-399. [800+* ref]
• Summary: Contents: Contributors. Preface. Volumes 
in series. Section I: Advances in liposome formation and 
characterization. 1. Spontaneously formed unilammelar 
vesicles. 2. Use of acoustic sensors to probe the mechanical 
properties of liposomes. 3. Liposome Characterization by 
Quartz Crystal Microbalance Measurements and Atomic 
Force Microscopy. 4. Mixing Solutions in Inkjet Formed 
Vesicles. 5. Recombinant Proteoliposomes Prepared Using 
Baculovirus Expression Systems. 6. Block Liposomes: 
Vesicles of Charged Lipids with Distinctly Shaped 
Nanoscale Sphere-, Pear-, Tube-, or Rod-Segments. 7. 
Microfl uidic Methods for Production of Liposomes. 8. 
Constructing Size Distributions of Liposomes from Single-
Object Fluorescence Measurements. 9. Giant Unilamellar 
Vesicle Electroformation: From Lipid Mixtures to Native 
Membranes Under Physiological Conditions.
 Section II. Liposomes in Therapeutics 10. Liposomal 
Boron Delivery for Neutron Capture Therapy. 11. Production 
of Recombinant Proteoliposomes for Therapeutic Uses. 12. 
Liposome-Mediated Therapy of Neuroblastoma. 13. Tumor-
Specifi c Liposomal Drug Release Mediated by Liposomase. 
14. Targeted Lipoplexes siRNA Delivery [short interfering 
RNA]. 15. Mucosal Delivery of Liposome-Chitosan 
Nanoparticle Complexes. 16. Antiangiogenic Photodynamic 
Therapy with Targeted Liposomes. 17. Controlling the In 
Vivo Activity of Wnt Liposomes. 18. Convection-Enhanced 
Delivery of Liposomes to Primate Brain. Author index. 
Subject index.
 Note: Volume 464, edited by the same man, is 
“Liposomes, Part F.” Address: Dep. of Microbiology, Univ. 
of the Pacifi c Arthur A. Dugoni School of Dentistry, San 
Francisco, California.

2234. Barnes, Stephen. 2010. The biochemistry, chemistry 
and physiology of the isofl avones in soybeans and their 
food products. Lymphatic Research and Biology 8(1):89-98. 
March. [64 ref]
• Summary: “Abstract: In this review of the chemistry, 
absorption, metabolism, and mechanisms of action of plant 
isofl avones, emphasis is placed on the isofl avones in soy and 
the food products derived from them. Soybeans have been 
part of food history in Asia for several millennia but did not 
reach the Americas and Europe until the eighteenth century. 
In the twentieth century, there was a tremendous increase 
in the cultivation of soybeans in the United States and more 
recently in South America. Soy foods have entered the U.S. 
food supply in ever-increasing amounts both in the form 
of traditional products (soy milk, tofu) and in more subtle 
ways in dairy and bread/cake products. The isofl avones in 
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non-fermented foods are for the most part in the form of 
glycoside conjugates. These undergo changes due to different 
processing procedures. Isofl avones and their metabolites 
are well absorbed and undergo an enterohepatic circulation. 
They are often termed phytoestrogens because they bind 
to the estrogen receptors although weakly compared to 
physiologic estrogens. This estrogenicity is not the only 
mechanism by which isofl avones may have bioactivity–they 
inhibit tyrosine kinases, have antioxidant activity, bind to 
and activate peroxisome proliferator regulators alpha and 
gamma, inhibit enzymes in steroid biosynthesis, strongly 
infl uence natural killer cell function and the activation 
of specifi c T-cell subsets, and inhibit metastasis. These 
various properties may explain the much lower incidence of 
hormonally-dependent breast cancer in Asian populations 
compared to Americans and Europeans.
 “History: History The soybean is a member of the 
leguminosae family, plants that form root noodles that 
house nitrogen-fi xing soil bacteria (Rhizobia) in a symbiotic 
relationship, an event that is essential for life on this planet. 
Legumes have been used in a crop rotation system to restore 
the nitrogen in the soil on ground used for agriculture. The 
soybean, now called Glycine max, has had a long history 
as a domesticated plant, with records of its use as far back 
as the eleventh century BC in China. Missionaries took it 
into Korea and Japan in the third and fourth centuries AD 
[1=Hymowitz 1990]. It did not reach Europe until 1739 
in Paris and 1790 in Kew gardens in London [1]. The fi rst 
recorded use in the United States was in 1765 in Savannah, 
Georgia [1]... In 1960, the annual world production of 
soybeans was 27 million tons, with 69% being grown in the 
United States. By 2007, annual world production had risen 
to 206.4 million tons with nearly 90 million tons grown in 
Brazil and Argentina.
 “Isofl avone Biosynthesis: The signals released by 
the soybean that attract the rhizobial bacteria are the 
isofl avonoids [3=Rolfe 1988] These are a subclass of the 
much more common fl avonoids. These in turn are members 
of the large family of polyphenols that are widely found in 
plants. Isofl avonoids are formed by the same biosynthetic 
pathway for fl avonoids [4]. First, phenylalanine reacts 
with malonyl CoA to form 4-hydroxycinnamoyl CoA 
(Fig. 1). Chalcone synthase catalyzes the reaction of this 
intermediate with three more molecules of malonyl CoA 
to form isoliquiritigenin or naringenin chalcone. Chalcone 
isomerase catalyzes the ring closure of the heterocyclic 
ring. Isofl avone synthase introduces a 2-hydroxyl group, 
which in turn is removed by an isofl avone dehydratase to 
yield daidzein (7,4’-dihydroxyisofl avone) and genistein 
(5,7,4’-trihydroxyisofl avone) (Fig. 1). The biosynthesis of 
glycitein (7,4’-dihydroxy-6-methoxyisofl avone), a major 
isofl avone in the soy germ (hypocotyls) is not understood. 
The numbering scheme for isofl avones is shown in Figure 2.
 “Isofl avones in the soybean are converted to 7-O--

glucosides by a glucosyltransferase and then to their 
6"-O-malonates by a malonyl transferase. This chemical 
form is stored in vacuoles until used by the plant and is the 
major form in harvested soybeans. Although the yellow 
or black soybeans are the most familiar forms, an early 
harvesting before ripening results in a green immature 
soybean. This is cooked by boiling still in the pod and is 
served as edamame. It has similar levels of isofl avones to the 
yellow and black soybeans [5, 6].
 "Soy Foods in Asia: Although soybean-containing foods 
have become more popular in the United States over the past 
50 years, they are in general quite different from the forms 
of soy consumed in Asia [7]. Unlike American soy foods, 
the latter are often fermented. Soybeans are converted using 
microorganisms to miso (added to soups and stews in Japan), 
soy paste (in Korea) and tempeh (with a texture like meat 
in Indonesia). Soy sauce is another familiar soy product 
and is made either by acid hydrolysis (no isofl avones) 
or by prolonged fermentation. The proteins and lipids in 
soybeans are extracted with boiling water to form soy milk, 
an important alternative to mother's milk in countries with a 
high incidence of lactase insuffi ciency. Soymilk is curdled to 
prepare tofu, which can be pressed to remove water. Tofu can 
be fried or added to numerous other dishes.
 "Soy Foods in the United States: In the United States, 
soybeans are grown mostly as a source of edible oil using 
a hexane extraction approach (Fig. 3). The defatted soy 
fl our is enriched in protein (50% by weight). This has been 
traditionally used as the protein source in domesticated 
and research animal diets [8]. The soy fl our is heated to 
produce a variety of related products–this includes toasting 
at 250ºC. These are used in many bread and cake products, 
particularly in doughnuts. Soy fl our is washed with water 
to remove soluble carbohydrates–this creates soy protein 
concentrate, which contains 70% protein by weight (Fig. 3). 
Alternatively, soy fl our is extracted with hot, aqueous 65% 
alcohol to remove carbohydrates, lipids, and other small 
molecules, including the isofl avones (also color and taste). 
This is another form of soy protein concentrate. Both the 
soy protein concentrates can be extruded to form textured 
soy protein, another meat-like product. Soy protein isolate 
(SPI), >92% protein, is prepared by fi rst solubilizing the 
proteins in soy fl our with a mild alkaline extraction (leaving 
behind complex carbohydrates and lipids) and precipitating 
the proteins by lowering the pH to 4.5 (Fig. 3). The soluble 
sugars remain in solution. SPI is found in many canned 
food products. It's added to improve the appearance of the 
food. It is also widely used by serious athletes who are on 
low-fat, high-protein diets. It's also used to prepare low-fat 
forms of soymilk. As in Asia, these soymilks are converted 
to tofu. However, this is typically done aseptically producing 
shelf-stable products. In a recent development, soy products 
are being made where microorganisms that hydrolyze the 
isofl avones are added to soy protein preparations.
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 "Hidden Soy in Foods: Just as for those who suffer 
from peanut or milk allergies, there are those for whom 
avoiding soy is essential. And with the widespread presence 
of soy in food products, this can be a diffi cult task. Read the 
food labels carefully–a product having added 'hydrolyzed 
vegetable protein,' or just 'vegetable protein' contains soy. 
Besides the clearly labeled new 'soy' foods (soy cheese, soy 
ice cream, soy yoghurt), soy can turn up in strange, but often 
familiar places. For instance, a soy-based batter is used to 
coat doughnuts-it provides the needed mouth-feel. When 
roasting the Christmas turkey, the expectation is that cooking 
will produce profuse gravy-to ensure that will happen, 
producers pump a solution of SPI into the turkey before 
it is sold. In some brands of canned tuna, the tuna meat is 
soaked in a soy broth. Chili often has added soy protein. 
Energy bars that are low-fat and high in protein may contain 
SPI. Licorice and licorice teas and most meatless products 
contain signifi cant amounts of isofl avones. Extensive 
lists of common foods and their isofl avone content have 
been published [9, 10]. There is also a compilation of the 
isofl avone content of foods provided by a study funded by 
the U.S. Departments of Agriculture and the Army that can 
be obtained from the following website:
 < http://www.nal.usda.gov/fnic/foodcomp/Data/isofl av/
isofl av.html >
 The contents continues: Changing chemistry of the 
isofl avones in foods. Other foods or supplements containing 
isofl avones (especially the American groundnut, Apios 
Americana), and the root of kudzu (Pueraria lobata). 
Absorption, metabolism and excretion of isofl avones. 
Mechanisms of action of isofl avones (“A new chapter in 
estrogen action was opened in 1996 with the discovery of” 
estrogen receptor beta, by Kuiper et al. It was related to 
estrogen receptor alpha, which is located on chromosome 6, 
it was instead located on chromosome 14). Address: Dep. of 
Pharmacology & Toxicology, MCLM 452, Univ. of Alabama 
at Birmingham, Birmingham, AL 35294.

2235. Japan Traditional Foods. 2010. Japan Traditional 
Foods announces availability of organic Megumi Natto, 
fermented soybeans, in California markets (News release). 
Sebastopol, California. 4 p. April 19.
• Summary: Contents: Introduction. About Japan Traditional 
Foods. Minami Satoh, President & founder Japan Traditional 
Foods, Inc. (brief biography). Megumi Natto frequently 
asked questions: Why did you bring natto to the United 
States? Why did you choose Sebastopol, California, to 
produce natto? How long does your natto fermentation 
process take? (about 20 hours). Your natto tastes and smells 
far milder than frozen natto I have tried, why? What are 
natto’s health benefi ts? What is natto’s shelf life (1 month). Is 
it possible to cook hot dishes with natto? (When the enzyme 
nattokinase is heated to 150 degrees Fahrenheit or warmer 
for more than 10 minutes, it may lose its effectiveness. So 

better to add natto to hot dishes at the end of preparation). 
What are the white spots on the beans? (As natto continues 
to ferment, the proteins start to break down into amino acid 
crystals. They are safe to eat). Is it normal for natto to be so 
stringy? (Yes. The sticky strings (a form of glutamic acid) 
include the enzyme nattokinase).
 The Introduction states: “Made in small batches in 
Sebastopol, CA, Megumi Natto is the fi rst to offer this 
organic option.”
 “During fermentation a benefi cial bacteria, Bacillus 
natto, is added to the soybeans. This results in the production 
of the enzyme Nattokinase. This enzyme has been found to 
dissolve blood clots and thin blood. Megumi Natto is high in 
protein, good source of dietary fi ber, and rich in vitamin B2 
& K2.”
 “Megumi Natto is now available in 3 ounce containers 
in selected grocery and natural food markets in Northern 
California including: Andy’s in Sebastopol, Community 
Market in Santa Rosa, Berkeley Bowl West in Berkeley. 
Rainbow Grocery and Tom’s Natural Foods in San 
Francisco.” Address: 3620 Frei Road, Sebastopol, California 
95472. Phone: 707-827-1788.

2236. Yasuda, Masaaki. 2010. Daizu hakko shokuhin 
[tofuyo] ni kansuru shokuhin kagakuteki kenkyu [Scientifi c 
aspects of the fermented soybean food, tofuyo]. Nippon 
Shokuhin Kagaku Kogaku Kaishi (J. of the Japanese Society 
for Food Science and Technology) 57(5):181-90. May. [56 
ref. Jap; eng]
• Summary: The subtitle of this article reads (in Japanese): 
(Heisei 21 nendo Nippon Shokuhin Kagaku Kogakukai Sho). 
This means that in 2009 this article won an award from the 
Japanese Society for Food Science and Technology.
 Tofuyo is a type of low-salt fermented tofu. This study 
describes the chemical characteristics of tofuyo and the role 
of molds of the genus Monascus in its production.
 The tofuyo fermentation process is unique in that its 
soybean proteins undergo limited hydrolysis by proteinases 
[enzymes that break down protein] in the presence of ethyl 
alcohol which originates from awamori.
 Note: Awamori is Okinawan distilled liquor; it is made 
from Thai-style long-grained Indica rice and black koji mold, 
indigenous to Okinawa; after distillation it is often aged like 
whiskey.
 The main constituents of tofuyo are basic subunits 
of glycinin and polypeptides. During maturation, the soy 
proteins in tofuyo are digested into peptides and amino 
acids. The amount of free glutamic acid and aspartic acid are 
strongly correlated to the good taste (umami-taste) of tofuyo. 
Address: Dep. of Bioscience and Biotechnology, Faculty of 
Agriculture, Univ. of the Ryukyus, 1 Senbaru, Nishihara-cho, 
Okinawa 903-0213, Japan.

2237. Kumar, Vineet; Rani, Anita; Chauhan, G.S. 2010. 
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Nutritional value of soybean. In: Guriqbal Singh, ed. 2010. 
Soybean: Botany, Production and Uses. Wallingford, 
Oxfordshire, UK, and Cambridge, Massachusetts: CAB 
International (CABI). xii + 494 p. See p. 375-403. Chap. 17. 
[133 ref]
• Summary: Contents: Introduction. Basic nutrients: 
Soybean protein is a good as animal protein, the bean with an 
ideal ratio of n-6 to n-3 [fatty acids], minerals and vitamins. 
Functional components: Isofl avones (protect against breast 
cancer, cardiovascular diseases, diabetes and renal diseases, 
osteoporosis), biopeptides, tocopherols, lecithin, saponins, 
phytosterols, oligosaccharides (raffi nose and stachyose), 
oligomeric proanthocyanidin (in black soybeans). Lactose-
free bean: a boon for lactose intolerants. Soy in weight 
management and cosmetics. Overcoming biochemical 
constraints that affect the nutritional value of soybean and 
limit its utilization: Development of Kunitz trypsin inhibitor 
free soybean genotypes, development of soybeans with 
reduced oligosaccharides (low fl atulence), breeding for low 
phytic acid, breeding for low lectin content, development 
of soybean with improved amino acid composition, 
development of soybean with high oleic and low linolenic 
acid, development of low lipoxygenases soybean genotypes 
(varieties with a reduced beany fl avor), development of low 
isofl avones. Conclusions. Address: Directorate of Soybean 
Research, Indore, Madhya Pradesh, India.

2238. Mishra, S.K.; Verma, V.D. 2010. Soybean genetic 
resources. In: Guriqbal Singh, ed. 2010. Soybean: Botany, 
Production and Uses. Wallingford, Oxfordshire, UK, and 
Cambridge, Massachusetts: CAB International (CABI). xii + 
494 p. See p. 74-91. Chap. 4. [46 ref]
• Summary: Contents: Introduction. Taxonomy and 
distribution. Centres of diversity. Germplasm collection and 
introduction. Germplasm evaluation and documentation. 
Germplasm registration. Germplasm conservation. 
Utilization of germplasm. Future perspectives: Need to 
research poor seed germinability / viability, photo-thermo 
insensitivity, earliness for specifi c situations, pod shattering, 
high yield and high protein, cold tolerance, oil quality, 
Kunitz trypsin inhibitor and lipoxygenase, vegetable type, 
insect pest resistance. Address: 1. Germplasm Evaluation 
Div., National Bureau of Plant Genetic Resources, Pusa 
Campus, New Delhi, India; 2. National Bureau of Plant 
Genetic Resources, Regional Station, Phagli, Shimla, 
Himchal Prasesh, India.

2239. Hwang, Jong-Hyun. 2010. [The fermentative 
characteristics of Cheonggukjang prepared by starter culture 
of Bacillus spp. with fi brinolytic activity]. J. of the Korean 
Society of Food Science and Nutrition 39(12):1832-38. Dec. 
[26 ref. Kor; eng]
• Summary: “The objective of this study was to improve 
the fl avor of Cheonggukjang prepared by the culture 

optimization of starter with the fi brinolytic activity. After 25 
strains isolated from the commercial Cheonggukjang and 
Doenjang in different regions were compared, 7 Bacillus 
strains with proteolytic and slime-producing activities were 
selected... Therefore, Cheonggukjang fermented with CJJN-
4 starter at 40ºC had the improved fl avor, such as change 
of amino or ammonia type nitrogen production, and higher 
fi brinolytic activity.” Address: Dep. of Food Science and 
Technology, Chungju National Univ., Chungbuk 368-701, 
Korea.

2240. Jung, Won-Ko; Choi, I.W.; Hong, G.E.; Pyun, C.W.; 
Park, K.; Park, P.J.; Seo, S.K.; Choi, Y.H.; Lee, C.H. 2010. 
Effects of isofl avone aglycone-rich fermented soybean paste 
extracts on osteoblastic differentiation of MG-63 cells (Open 
Access). J. of the Korean Society for Applied Biological 
Chemistry 53(6):803-09. Dec. [23 ref. Eng]
• Summary: “Fermented soybean extracts containing large 
amount of isofl avone aglycones were prepared from Korean 
traditional fermented soybean paste (KFSP) to examine 
benefi cial effect of isofl avone aglycones-rich KFSP on 
bone formation activities of osteoblastic cells. To determine 
positive effects of KFSP on osteoblastic differentiation, 
alkaline phosphatase activity was measured as phenotypic 
marker for early stage in osteoblastic differentiation and 
osteocalcin (OC), and type I collagens were measured as 
terminal stage markers of differentiation in MG-63 cells. 
Stimulatory effects of KFSP on bone morphogenic protein-2 
(BMP-2), important inducer of differentiated factors for bone 
formation, remodeling, and mineralization, was examined. 
Soybean paste fermentation produced higher amount of 
isofl avone aglycones. KFSP more effectively stimulated 
production of BMP-2 and increase levels of alkaline 
phosphatase, OC, type I collagen, and bone mineralization 
during osteoblastic MG-63 cell differentiation than non-
fermented soybean paste extracts.”
 Note: The name of this journal is confusing; it seems 
to have two names. One is given above. The other is simply 
Applied Biological Chemistry, published by Springer. 
Address: 1. Dep. of Marine Life Science, and Marine Life 
Science Research Center, Chosun Univ., Gwangju 501-759, 
Republic of Korea.

2241. Chukeatirote, E.; Dajanta, K.; Apichartsrangkoon, 
A. 2010. Thua nao, indigenous Thai fermented soybean: A 
review. J. of Biological Sciences 10(6):581-83. [18 ref]
• Summary: “Thua nao is an indigenous fermented soybean 
of Northern Thailand. The product can be consumed 
directly or often used as major ingredient in several local 
dishes. Similar products include Japanese natto, Indian 
kinema and Nigerian dawadawa. Such fermented foods are 
commonly known as alkali [alkaline] fermented soybeans 
due to bacterial proteolytic activity during the fermentation. 
Interestingly, these are all household fermentations caused 
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by mixed starter culture of bacilli (except natto which is 
commercialised and produced by a pure starter culture). In 
this present study, we aim to summarise the scientifi c basis 
of Thai thua nao including fermentation process, microbes 
involved and nutritive data.”
 Thua nao is consumed in northern Thailand–in the 
provinces of Chiang Mai, Chiang Rai, Mae Hong Son, Lam 
Phun, and Lam Pang. Address: School of Science, Mae Fah 
Luang Univ., Chiang Rai 57100. Thailand.

2242. Nagai, Toushirou; Tamang, Jyoti Prakash. 2010. 
Fermented legumes: Soybean and non-soybean products. In: 
Jyoti P. Tamang and K. Kailasapathy, eds. 2010. Fermented 
Foods and Beverages of the World. Boca Raton, Florida: 
CRC Press / Taylor & Francis. xii + 448 p. See p. 191-224. 
[125 ref]
• Summary: An ethnic fermented food is one used by a 
certain ethnic group. Contents: Introduction. Fermented 
soybean foods: Bacilli-fermented, sticky and nonsalty 
soybean foods (natto, kinema, thua nao, chungkokjang, 
hawaijar, tungrymbai, aakhone, bekang, peruyaan, pepok, 
sieng), mold-fermented soybean foods (tempe, douchi, sufu, 
doenjang, miso, shoyu / soy sauce, tauco).
 Fermented non-soybean legume foods: Dawadawa 
(preparation and culinary, microbiology), ugba (preparation 
and culinary, microbiology), maseura (preparation and 
culinary, microbiology), wari (preparation and culinary, 
microbiology), oncom (preparation and culinary, 
microbiology), dhokla and khaman (preparation and culinary, 
microbiology). Conclusion.
 Among the Bacilli-fermented, sticky and nonsalty 
soybean foods, natto, for example, has the following contents 
(p. 194-96): Introduction, history, preparation and culinary, 
socioeconomy, microbiology and food safety, biochemistry, 
nutritional composition, and functional properties. Kinema 
and thua-nao similarly subdivided, however some lesser-
known soyfoods and some non-soy foods are described in 
less detail.
 The Introduction (p. 192-93) discusses Dr. Tamang’s 
revised “KNT triangle” theory, with two maps. “Within the 
proposed triangle-bound countries, many fermented sticky 
nonsalty soybean foods are consumed by the different ethnic 
groups of people in Cambodia, Laos, Vietnam, Darjeeling 
hills and Northeast states of India, eastern part of Nepal, 
southern part of Bhutan, Myanmar, and southern parts of 
China (Figure 6.2). Beyond this hypothetical ‘KNT triangle’ 
there is no report of kinema-like products that are sticky 
and ammonia-fl avored fermented soybean foods, and the 
proposed ‘KNT triangle’ does not include salted, nonsticky 
and non-bacilli fermented soybean products such as tempe, 
miso, sufu, soy sauce, etc. (Tamang 2010).”
 Fermented soyfoods can be classifi ed in various ways: 
(1) Those fermented by bacteria (primarily Bacillus subtilis), 
such as natto, thua nao, kinema, etc. (all have a characteristic 

stickiness), and those fermented by molds, such as soy sauce, 
miso, tempeh, etc. (2) Nonsalted (those to which no salt 
has been added, such as natto, kinema, tempeh), and salted 
(such as soy sauce, miso, douchi, etc.) (p. 194). Pepok (p. 
207) is an ethnic fermented soyfood from northern Myanmar 
(formerly Burma). To make pepok: Soak soybeans in water 
overnight, drain, and bring to a boil. Then wrap in leaves 
and allow to ferment for 2-4 days. Mash the fermented beans 
with salt and hot chili pepper, roll out into disks, and dry in 
the sun. Use as a seasoning or consume after roasting.
 Sieng (p. 207) is a traditional fermented soyfood 
from Cambodia. To make sieng: Soak soybeans in water 
overnight, drain, and bring to a boil. Spread in shallow 
bamboo baskets and allow to ferment naturally for 2 days by 
bacteria adhering to the baskets or suspended in the air. Then 
immediately transfer the fermented soybeans to salt water 
and soak for 5-7 days; occasionally tree sap or enzymes 
are added to the salt water. Use with salt and spices as a 
seasoning.
 Tables: (1) Nutritional composition of boiled soybeans 
(as a control), natto, and tempe [incl. vitamins, minerals, and 
fatty acids]. (2) Nutritional composition of kinema and raw 
soybeans.
 Figures (photos unless described otherwise): (1) Map of 
the natto triangle (based on Nakano 1972). (2) Stylized map 
of the KNT (kinema–natto–thua nao) triangle. (3) Chopsticks 
lifting up natto from a polystyrene paper package. Bacillus 
subtilis (natto) produces a polyglutamate, a viscous material, 
which is called ito, meaning “string,” in Japanese. (4) Natto 
in a classical package made of rice straw. (5) A bowl of 
kinema–freshly fermented. (6) Kinema curry in a bowl and 
on a plate. (7) Thua nao in a plastic bag, with the label in 
Thai. (8a) The front of a package of chungkokjang, labeled 
in Korean, with a photo on the label of the product in a 
thick spicy stew (chigae). (8b-c) Top view and side view of 
a mound of chungkokjang. (9a) The front of a package of 
Rusto’s Tempeh. (9b-c) Top view and side view of a cake of 
tempe. The spaces between soybean cotyledons are packed 
tightly with white mycelia of Rhizopus oligosporus. Address: 
1. Genebank, National Inst. of Agrobiological Sciences, 
Tsukuba, Japan; 2. Food Microbiology Lab., Sikkim 
Government College, Sikkim Univ., Gangtok, Sikkim, India.

2243. Tamang, Jyoti Prakash. 2010. Himalayan fermented 
foods: Microbiology, nutrition, and ethnic values. Boca 
Raton, Florida: CRC Press. xix + 295 p. See p. 65-78. 230-
31, 233. Illust. 25 cm. [584 ref]
• Summary: This is a very interesting, original, well 
researched and well written book. It is also the best source 
of detailed, well documented information on kinema and its 
close relatives seen to date.
 The word Sanskrit word Himalayas means literally 
“abode of the snows.” This region is the home of over 
65 million people. Those in the eastern Himalayas are of 
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Mongolian ethnicity and ancestry.
 Chapter 3, titled “Fermented legumes,” includes a 
section titled “3.1 Important fermented soybean foods” 
which states (p. 65): “Some of the common ethnic nonsalted 
sticky fermented soybean foods of the eastern Himalayas 
are kinema (Nepal, Darjeeling hills, Sikkim, and South 
Bhutan), hawaijar (Manipur), tungrymbai (Meghalaya; food 
of the Khasi and Garo peoples), bekang (Mizoram; food of 
the Mizo people), aakhone (also called axone, Nagaland; 
food of the Sema Naga), and peruyyan (Arunachal Pradesh). 
Manipur, Meghalaya, Mizoram, Nagaland, and Arunachal 
Pradesh are small states in northeastern India.
 All of these foods are similar to kinema.
 Note: As a guide to the Seven Sister states of North East 
India, we are including a color map of the area created for 
Soyinfo Center.
 For all these six foods is given: The name of the food, 
a close-up photo of the food, indigenous knowledge of 
preparation, a fl ow chart showing the indigenous method 
of making the food, culinary practices (how the food is 
prepared / cooked and eaten), economy (its role in the local 
economy), microorganisms (dominant and secondary).
 Section 3.3 is “Microbiology” (of fermented legumes): 
Kinema (microorganisms, source of inoculation in kinema 
production optimization of fermentation period, in situ 
fermentation of kinema, selection of starter culture, 
monoculture fermentation of kinema, development of 
pulverized starter for kinema production, phylogenetic 
similarity of Bacillus strains from Asian fermented 
soybeans), other fermented soybean foods of north east 
India.
 Section 3.4 is “Nutritive value” (table 3.1 compares the 
nutritional composition of raw soybean and kinema). And 
section 3.5 is “Conclusion.”
 The long and very interesting section (9.1.1) on the 
“Antiquity of kinema” (p. 230-34) states that it is a food 
of the Kirat ethnic group (to which the Limboo belong) 
of eastern Nepal. The origin of the word “kinema” can be 
traced back to the word kinaba of the Limboo language (ki 
= fermented; namba = fl avor). It is not clear whether kinema 
appeared fi rst, then was disseminated and diversifi ed, or 
vice versa. The Limboo believe that their discovery and 
domestication of the soybean (which they named chembi) is 
mentioned in one of their oral myths known as mundhuns. 
This myth, which is described here in detail, might have been 
written between 2500 and 100 BC (p. 231).
 Kinema is made by fermenting whole soybeans, without 
inoculation, with strains of Bacillus subtilis bacteria. It is 
alkaline in nature / pH, has a sticky, stringy texture and a 
strong fl avor.
 Natto [salty natto, not itohiki natto] is believed to have 
been introduced to Japan from China during the Nara period 
around 710-714 AD (Ito et al. 1996; Kiuchi 2001). Kinema 
might have originated in east Nepal around 600 B.C. to 100 

A.D. during the Kirat dynasty.
 Products closely resembling kinema are popular foods in 
many non-Brahmin communities in the eastern Himalayas. 
“The Lepcha [the aboriginal inhabitants of today’s Sikkim] 
call it satlyangser; the Tibetans and Bhutia [of Bhutan 
and Sikkim] call it bari; the Khasi [of Meghalaya] call 
it tungrymbai; the Meitei [of Manipur] call it hawaijar; 
the Mizo [of Mizoram] call it bekang; the Sema Naga [of 
Nagaland] call it aakhone; and the Apatani [of Arunachal 
Pradesh] call it peruyyan.”
 Soybean products closely resembling kinema outside 
of the Himalaya region are natto of Japan, chungkokjang 
of Korea, and thua-nao of Thailand [From Google Books 
Preview].
 Dr. Sasuke Nakao (1972) coined the term “natto 
triangle,” but Dr. Tamang proposes that the hypothetical 
triangle be renamed “Kinema–Natto–Thua-nao triangle” (or 
KNT triangle).
 Note: Four facts support Dr. Tamang’s elegant new 
triangle:
 (1) Indonesia and its mold-fermented tempeh should not 
have been part of the original natto triangle.
 (2) Nakano (1972) guessed that natto might have come 
to Japan from Java during the Muromachi period, however 
extensive research on natto and tempeh after 1972 offers no 
support to his guess.
 (3) Many new relatives of natto have been discovered 
since 1988, many of them by Dr. Tamang and co-workers. 
All of these (except the relatives of dawadawa made from 
soybeans found in West Africa) fall within the KNT triangle.
 (4) No mold-fermented soyfoods–such as tempeh, miso, 
soy sauce, jiang, or fermented tofu–fall within the new KNT 
triangle.
 An illustration / map (Fig. 9.1) shows this improved 
triangle with Japan (natto), Nepal-India-Bhutan (kinema), 
and Thailand (thua nao) at its three vertices / corners; it 
also includes chungkokjang (Korea), pepok (Myanmar), 
sieng (Thailand), and [incorrectly, mold-fermented] 
douche [douchi] from south China. These mildly alkaline, 
sticky fermented foods are popular among the peoples of 
Mongolian origin. This may be due to their typical fl avor 
called umami (Kawamura and Kara 1987). This fl avor is 
developed during the hydrolysis of soy protein (by protease 
enzymes) into amino acids during fermentation. Have people 
of Mongolian origin evolved or developed particular senses 
which incline them to enjoy the umami fl avor? In the eastern 
Himalayas green vegetable soybeans are also boiled and 
eaten.
 Section 10.3, “Commercialization through ethnic food 
tourism,” suggests that just as tourists visit the vineyards of 
France, tempeh shops in Indonesia, and artisans or factories 
that make shoyu or sake in Japan, there are potential tourist 
sites for experiencing how traditional foods are made in the 
Himalayan villages. For kinema, try visiting Aho village in 
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Sikkim.
 About the author (p. xix): A good biography and 
portrait photo are given. In the “Acknowledgments” (p. 
xvii) he writes: “I am thankful to my wife Dr. Namrata 
Thapa for constant support and technical assistance in the 
preparation of this book. Over the past 16 years the team of 
brilliant Ph.D. students that I have recruited from the Food 
Microbiology Laboratory, Sikkim Government College, 
Gangtok, has been the real driving force in researching and 
identifying the scientifi c mechanisms of ethnic Himalayan 
fermented foods.” He then lists their names. Address: Food 
Microbiology Lab., Sikkim Government College, Gangtok, 
Sikkim 737 102, India.

2244. Ichishima, Eiji. 2011. Unique enzymes of Aspergillus 
fungi used in Japanese bioindustries. Hauppauge, NY: 
Nova Science Publishers. 132 p. Series: Biotechnology in 
agriculture, industry and medicine series.
• Summary: This book is about the use of the Aspergillus 
in Japan in the industries of food processing, agriculture, 
industry, and medicine. Other species used are Aspergillus 
sojae (for soy sauce), Aspergillus awamori (for awamori, an 
alcoholic beverage), and Aspergillus saitoi (for making tea), 
etc.

2245. Yasuda, Masaaki. 2011. Fermented tofu, tofuyo. In: 
Tzi Bun Ng, ed. 2011. Soybean–Biochemistry, Chemistry 
and Physiology. Rijeka, Croatia: InTech. 642 p. See p. 299-
322. Free, open access online publication. http:// www.
intechopen.com/ source/pdfs/ 15715/InTech- Fermented_
tofu_ tofuyo.pdf [54 ref. Eng]
• Summary: Contents: Introduction. History of tofuyo: 
History of fermented tofu, history of tofuyo. Production 
of tofuyo (3-step process): Processes for making tofu 
and dehydrated tofu-cubes, processes for making rice 
koji, soaking and ripening. Characterization of tofuyo: 
Chemical changes in tofuyo during the ripening period, 
physical changes in tofuyo during the ripening period, 
the fl avor compounds in tofuyo, the physiologically 
functional properties of tofuyo (angiotensin I-converting 
enzyme inhibitory peptides in tofuyo, antihypertensive 
and hypocholesterolemic effects of tofuyo in 
spontaneously hypertensive rats, effect of tofuyo on 
erythrocyte deformability in high-fat-fed mice and other 
bioactivities). Microbial biochemistry in tofuyo production: 
Characterization and application of aspartic proteinases from 
Monascus fungus, characterization and application of serine 
carboxypeptidases from genus Monascus, characterization of 
glucoamylases from genus Monascus. Conclusions. Address: 
Faculty of Agriculture, Univ. of the Ryukyus, Okinawa pref., 
Japan.

2246. Reinprecht, Yarmilla; Luk-Labey, S.-Y.; Yu, K.; 
Poysa, V.W.; Rajcan, I.; Ablett, G.R.; Peter Pauls, K. 2011. 

Molecular basis of seed lipoxygenase null traits in soybean 
line OX948. Theoretical and Applied Genetics (TAG) 
122(7):1247-64. May. [53 ref]
• Summary: “The poor stability and off-fl avors of soybean 
oil and protein products can be reduced by eliminating 
lipoxygenases from soybean seed. Mature seeds of OX948, 
a lipoxygenase triple null mutant line, do not contain 
lipoxygenase proteins.” Address: 1-2. Dep. of Plant 
Agriculture, Univ. of Guelph, Guelph, ON N1G 2W1, 
Canada.

2247. Baker Perkins Historical Society. 2011. The history 
of British Arkady (Website printout–part). www.bphs.net/
GroupFacilities/B/BritishArcady.htm Retrieved July 24.
• Summary: “Our origins: Arkady’s origins go back to The 
Ward Baking Co. (Est. 1849), New York, USA.
 “The Ward Baking Co. was the fi rst to establish a 
Baking Research Fellowship at Mellon Institute, Pittsburgh, 
Pennsylvania, under the direction of Dr Robert Kennedy 
Duncan. The institute was set up to establish why bread 
tasted different in every town. The institute found that 
mineral salt contents in the local waters were to blame.
 “Dr. Duncan patented a mixture of these minerals so that 
bread making could be improved and standardised by adding 
this mixture to the water in the process. Dr Duncan died 
shortly before the release of the product and it was named in 
his honour. RKD (Robert Kennedy Duncan)–Arkady.
 1921–”Some experiments, carried out at Willesden 
by Hinma Baker, son of W. King Baker, resulted in the 
discovery of a combination of chemicals that enhanced the 
action of yeast in bread. To market this ‘bread improver,’ 
the British Arkady Company Ltd. was formed, and the fi rm 
[Baker Perkins] retained a fi nancial interest in it until the 
time came when the directors decided that its products were 
outside the traditional range, and they sold the holding to 
the Ward Baking Company of America” (Source: History of 
Baker Perkins, by Augustus Muir).
 “1921–Arkady yeast food was manufactured in 
Willesden, London
 “1923–Baker Perkins annual reports begin to mention 
British Arkady. “The British Arkady Company Ltd. in 
which your company has a substantial holding...” Adequate 
dividends appear to have been received from the company’s 
shareholding throughout.
 “1923–Arkady products are so successful that a new 
factory is built in Manchester.
 “1925–British Arkady Co. was established to market 
the Arkady product in the UK. Set up in Old Trafford 
Manchester.
 1935–British Arkady Co. “extended its works.”
 “1936–A new soya bean fl our mill was put into 
operation at the Old Trafford site. Made a variety of soy 
based products including regular and enzyme active full fat 
soya fl our (Hi-Soy and Do Soy), Arkasoy defatted soy fl our 
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and Arkady defatted grits. At this stage the whole soy fl our 
was made by toasting and grinding.
 “1936-1983: British Arkady Co. market soya products 
from the Arkady soya mill amongst other activities.
 1953–Baker Perkins’ shares are fi nally disposed of [to 
Ward Baking Co.?] for a sum “which exceeded the cost of 
the company by £113,338.”
 “1983: Alfred C. Toepfer International (of whom ADM 
had just bought a signifi cant shareholding) was looking to 
establish an offi ce in London to trade animal feedstuffs. 
British Arkady Co. already had a skeletal trading desk 
and an established customer base. Toepfer bought out the 
feedstuffs division of British Arkady Co (then dormant) 
to become Arkady Feed (UK) Ltd. Offi ces were moved to 
Harrow [northwest London] to trade animal feedstuffs with 
the backing of Toepfer. Their trading record and contacts, 
combined with expertise in procuring raw materials from 
origin made for a good partnership. Initial strengths were 
products from Asia and the Americas (North and South) 
but today it spans many products from all over the globe.” 
Address: England.

2248. Ghosh, Barnita; Ray, Rina R. 2011. Current 
commercial perspective of Rhizopus oryzae: a review. J. of 
Applied Sciences 11(14):2470-86. [161 ref]
• Summary: “The present study reviews the potentiality of 
Rhizopus oryzae, a potent saprophytic and pathogenic fungus 
to produce a wide spectrum of metabolites, in the form of 
enzymes, esters, organic acids, volatile materials, polymers 
and bioalcohols... Since the Joint FAO/WHO expert 
committee on food Additives (JEFCA) and Food and Drug 
Administration, Department of Health and Human Services, 
USA certifi ed the enzymes extracted from Rhizopus oryzae 
may be used as food additives for human consumption, 
this fungal group may be exhaustively used for commercial 
purposes.”
 “Conclusion: Strains of the Rhizopus oryzae complex 
have been used for centuries as fermented food starters for 
the production of tempeh and other Asian foods and being 
a producer of so many extra and intra cellular enzymes of 
industrial importance, it could easily be called a benefi cial 
one. Soy tempeh being low in price was eaten mostly by 
poor people...” Address: Dep. of Zoology, Microbiology 
Lab., Molecular Biology Biology and Genetics, Presidency 
Univ., Kolkata, 700 073, India.

2249. Sung, Jung-Min; Kim, Ok-Sun; Ryu, Hye-Sook. 2011. 
[Changes in enzyme activity and sensory characteristics of 
kochujang with different ratios of added deoduk (Codonopsis 
lanceolata) root powder]. J. of the Korean Society of Food 
Science and Nutrition 40(8):1150-56. [34 ref. Kor; eng]
• Summary: “Deoduk (Codonopsis lanceolata) root powder 
was added to traditional kochujang to improve the quality of 
traditional kochujang. The microbial characteristics, enzyme 

activities, and sensory characteristics were investigated 
during fermentation. The aerobic bacterial count in 
kochujang was not remarkably different, and yeast and mold 
decreased during fermentation.”
 Note: Deoduk, also called deodeok or lance asiabell, is 
a fl owering plant native to East Asia (China, Japan, Korea, 
and the Russian Far East). Address: 1. Korea Food Research 
Inst., Gyeonggi 463-746, Korea.

2250. Wang, H.; Li, Y.; Cheng, Y.; Yin, L.; Li, L. 2011. 
Effect of the Maillard reaction on Angiotensin I-Converting 
Enzyme (ACE)-inhibitory activity of Douchi during 
fermentation. Food and Bioprocess Technology 6:279-301. *

2251. Cheng, Yong-Qiang; Zhu, Y.-P.; Hu, Q.; Li, L.-T.; 
Saito, M.; Zhang, S.-X.; Yin, L.-J. 2011. Transformation 
of isofl avones during sufu (a traditional Chinese fermented 
soybean curd) production by fermentation with Mucor fl avus 
at low temperature (Open Access). International J. of Food 
Properties 14(3):629-39. [18 ref]
• Summary: “This study evaluated the changes in contents 
and composition of soybean isofl avone as well as the beta-
glucosidase production during sufu preparation by Mucor 
fl avus (M. fl avus) at low temperature. The results showed 
that sufu processing not only led to the losses of isofl avones 
but also caused the redistribution of isofl avone isomers. The 
levels of aglycones increased during sufu fermentation, while 
the corresponding levels of glucosides decreased. Beta-
Glucosidase accumulation by M. fl avus mainly contributed to 
the transformation of isofl avone glucosides into aglycones, 
which was affected by the NaCl supplementation. The 
highest content of aglycone isofl avones occurring was 
recorded as 99.4% at 1.5% NaCl content under investigated 
conditions. This work suggested that M. fl avus had possible 
application as an alternative starter to produce sufu with 
the enhancement of the physiological function at lower 
temperature.” Address: College of Food Science and 
Nutritional Engineering, China Agricultural Univ., Qinghua 
East Road, Haidian District, Beijing, China.

2252. Giblin, Karen; Seibel, Mache. 2011. Eat to defeat 
menopause: The essential nutrition guide for a healthy 
midlife–with more than 130 recipes. Cambridge, 
Massachusetts: Da Capo Press. xviii + 237 p. Foreword by 
Dean Ornish, M.D. Illust. Index. 23 cm. [26 ref]
• Summary: An excellent book for the lay reader by a 
woman and a man with top credentials in the fi eld. Includes 
130 recipes. On page 3 is an “Ode to Soy and Hot Flashes,” 
by Mache Seibel, M.D.; it says that soyfoods reduce hot 
fl ashes and allow women to sleep at night.
 Chapter 4 (p. 23-28) is “Understanding soy foods: The 
perfect food for menopause.” Its contents: Introduction. 
Soybeans and foods made directly from them (gives a 
basic description of each): Soybeans (incl. edamame, dry 
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soybeans, canned soybeans), soy fl our, soy powder (very 
similar to soy fl our except the soybeans are cooked before 
they are ground), soy protein isolates, textured vegetable 
protein (TVP), soy grits, soy sprouts. Soy milk and products 
made from it: Soy milk, okara, yuba, soy cheese, soy yogurt, 
tofu. Fermented forms of soy: Tempeh, natto, miso, soy 
sauce.
 Most of these soyfoods are used in the recipes in this 
book. Tofu is used the most frequently.
 Dr. Ornish’s remarkable Foreword begins: “Many 
people tend to think of breakthroughs in medicine as a new 
drug, laser, or high-tech surgical procedure. They often have 
a hard time believing that the simple choices we make in our 
lifestyle–what we eat, how we respond to stress, whether or 
not we smoke, how much exercise we get, and the quality of 
our relationships and social support–can be as powerful as 
drugs and surgery, but they often are. Often, even better.
 “For more than thirty years, I have directed a series of 
studies showing what a powerful difference changes in diet 
and lifestyle can make. My colleagues and I at the nonprofi t 
Preventive Medicine Research Institute showed, for the fi rst 
time, that many diseases, including heart disease, prostate 
cancer, diabetes, and hypertension, are often reversible, and 
thus largely preventable.
 “We used high-tech, state-of-the-art measures to prove 
the power of simple, low-tech, and low-cost interventions. 
We showed that integrative medicine approaches may stop 
or even reverse the progression of coronary heart disease, 
diabetes, hypertension, obesity, hypercholesterolemia, 
and other chronic conditions. We also published the fi rst 
randomized controlled trial showing that these lifestyle 
changes may slow, stop, or even reverse the progression of 
prostate cancer, and may affect breast cancer as well.
 “Our latest research shows that changing lifestyle 
changes our genes in only three months–turning on hundreds 
of genes that prevent disease and turning off genes and 
oncogenes associated with breast cancer and prostate cancer, 
as well as genes that cause heart disease, oxidative stress, 
and infl ammation. We also found that these lifestyle changes 
increase telomerase, the enzyme that lengthens telomeres, 
the ends of our chromosomes that control how long we live. 
Even drugs have not been shown to do this.” Address: 1. 
President and founder of the Red Hot Mamas, Bridgewater, 
New Jersey; 2. M.D., Prof. of Obstetrics and Gynecology 
and Director of the Complicated Menopause Program, Univ. 
of Massachusetts Medical School. He lives in Boston, MA.

2253. Shurtleff, William. 2012. The benefi ts of amazake 
(Editorial). SoyaScan Notes. March 4.
• Summary: 1. Natural sweetness: Amazake provides natural 
sweetness made from complex carbohydrates (by natural 
enzymes from rice) without the use of refi ned white sugar.
 2. Satisfying alternative to alcoholic beverages: 
Amazake is made starting with exactly the same ingredients 

and process as Japanese saké, except that the fermentation is 
stopped before the creation of alcohol begins; that is, before 
the natural enzymes in koji (and a yeast added to the mash) 
convert the complex carbohydrates in rice (and in amazake) 
into alcohol.
 3. Delicious natural beverage: The great majority of 
beverages consumed in the United States (coffee, soft drinks, 
alcoholic beverages, etc.) do not promote good health. 
Amazake does, and it is one of the most delicious beverages 
available, especially when served Japanese-style with freshly 
grated gingerroot, hot or cold.
 4. Good source of dietary fi ber and a whole food: Most 
beverages are not foods and do not provide nutrients other 
than empty calories. Fiber is the nutrient in shortest supply in 
the American diet.
 5. Connects us with an ancient living tradition: Drinking 
amazake, learning how it is made and about its long history, 
connects us with a living tradition that has recently jumped 
from Japan and China to North America, and is now being 
practiced by custodians of an ancient craft and art–near you. 
Find out more. Address: Founder and owner, Soyinfo Center, 
Lafayette, California. Phone: 925-283-2991.

2254. Katz, Ellix Sandor. 2012. The art of fermentation: An 
in-depth exploration of essential concepts and process from 
around the world. White River Junction, Vermont: Chelsea-
Green Publishing Co. xxiii + 498 p. April. Illust. (photos and 
illustrations). Index. 25 cm. [109 (Chap. 10 + 11) ref]
• Summary:  A marvelous book by self-described 
“fermentation revivalist” Sandor Katz, whose books and 
lectures have inspired thousands to rediscover the ancient art 
of fermentation.
 In this book Katz redefi nes an old noun “ferment” (no 
longer used to mean enzyme) to mean fermented food(s). It 
works quite nicely. For example: “The Japanese soy ferment 
natto contains an enzyme called nattokinase.” Although 
information on fermented soyfoods is found throughout 
the book (see the excellent index), most of it is found in 
two chapters, 10 and 11 (p. 274-335). The contents of these 
two: 10. Growing mold cultures: Introduction. Incubation 
chambers for growing molds (oven method, aquarium 
method, temperature controller, dedicated incubator designs). 
Making tempeh. Cooking with tempeh. Propagating tempeh 
spores. Making koji. Amazake. Plant sources of mold 
cultures. Troubleshooting. Sidebars: Microorganisms in my 
bed, a poem by qilo. Sculpting with tempeh. Ode to tempeh, 
by Spiky. Tempeh variations (chickpea tempeh, etc.).
 Note: Koji is mentioned on 41 pages in this book, and 
especially on pages 296-300.
 11. Fermenting beans, seeds, and nuts: Introduction... 
Spontaneous fermentation of beans. Idli / Dhokla / 
Khaman... Soybeans. Miso. Using miso. Soy sauce. 
Fermented soy “nuggets” [fermented black soybeans]: 
Hamanatto and douchi. Natto. Dawadawa and related West 
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African fermented seed condiments. Fermenting tofu. 
Troubleshooting.
 The section titled “Non-dairy milks, yogurts and 
cheeses” (p. 207-08) begins: “Milk has come to refer to any 
creamy liquid of substance, such as coconut milk. In our 
time soymilk has become a ubiquitous alternative to cow 
milk, but any nut or seed can be extracted as milk (or turned 
into cheese).” We have hemp seed milk and almond milk. 
“The seed milk ferment that most closely resembles its dairy 
analogue is soymilk fermented with yogurt cultures. You can 
ferment soymilk using the same procedure as dairy milk, and 
you can even buy commercial cultured soy ‘yogurt’ to use as 
a starter.”
 Sidebars: Dosa variations. Miso generic proportions. 
Miso soup with William Shurtleff. In the middle of this 
chapter are 15 pages of very helpful color photos. Address: 
Short Mountain Sanctuary, in the hills of Tennessee.

2255. Wikipedia, the free encyclopedia. 2012. Jokichi 
Takamine (Web article). http://en.wikipedia.org/wiki/
Jokichi_Takamine. 4 p. Printed June 4.

• Summary: Jokichi Takamine (in Japanese: Takamine 
Jokichi, November 3, 1854–July 22, 1922) was a Japanese 
chemist.
 “Early life and education: Takamine was born in 
Takaoka, Toyama Prefecture, in November 1854. His father 

was a doctor; his mother a member of a family of sake 
brewers. He spent his childhood in Kanazawa, capital of 
present-day Ishikawa Prefecture in central Honshu, and was 
educated in Osaka, Kyoto, and Tokyo, graduating from the 
Tokyo Imperial University in 1879. He did postgraduate 
work at University of Glasgow and Anderson College 
in Scotland. He returned to Japan in 1883 and joined the 
division of chemistry at the Department of Agriculture and 
Commerce.
 “He learned English as a child from a Dutch family in 
Nagasaki and so always spoke English with a Dutch accent.
 “Career–Japan: Takamine continued to work for the 
department of agriculture and commerce until 1887. He 
then founded the Tokyo Artifi cial Fertilizer Company, where 
he later isolated the enzyme takadiastase, an enzyme that 
catalyzes the breakdown of starch. Takamine developed his 
diastase from koji, a fungus used in the manufacture of soy 
sauce and miso. Its Latin name is Aspergillus oryzae, and it 
is a “designated national fungus” (kokkin) in Japan.
 “In 1899, Takamine was awarded an honorary Doctorate 
in Engineering by what is now the University of Tokyo.
 “United States: Takamine went as co-commissioner of 
the Cotton Exposition to New Orleans in 1884, where he 
met Lafcadio Hearn and Caroline Hitch, his future wife. 
He later emigrated to the United States and established his 
own research laboratory in New York City but licensed 
the exclusive production rights for Takadiastase to one of 
the largest US pharmaceutical companies, Parke, Davis 
& Co. This turned out to be a shrewd move–he became a 
millionaire in a relatively short time and by the early 20th 
century was estimated to be worth $30 million.
 “In 1901 he isolated and purifi ed the hormone adrenaline 
(the fi rst effective bronchodilator for asthma) from animal 
glands, becoming the fi rst to accomplish this for a glandular 
hormone.
 “In 1905 he founded the Nippon Club, which was for 
many years located at 161 West 93rd Street in Manhattan.
 “Many of the beautiful cherry blossom trees in the West 
Potomac Park surrounding the Tidal Basin in Washington, 
D.C. were donated by the mayor of Tokyo, Yukio Ozaki and 
Dr. Takamine in 1912.
 “In 1904, the Emperor Meiji of Japan honored Takamine 
with an unusual gift. In the context of the St. Louis World 
Fair (Louisiana Purchase Exposition), the Japanese 
government had replicated a historical Japanese structure, 
the “Pine and Maple Palace” (Shofu-den), modelled after the 
Kyoto Imperial Coronation Palace of 1,300 years ago. This 
structure was gifted to Dr. Takamine in grateful recognition 
of his efforts to further friendly relations between Japan 
and the United States. He had the structure transported 
in sections from Missouri to his summer home in upstate 
New York, seventy-fi ve miles north of New York City. 
In 1909, the structure served as a guest house for Prince 
Kuni Kuniyoshi and Princess Kuni of Japan, who were 
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visiting the area. Although the property was sold in 1922, 
the reconstructed structure remained in its serene setting. In 
2008, it still continues to be one of the undervalued tourist 
attractions of New York’s Sullivan County.
 “The Takamine home in Kanazawa can still be seen 
today. It was relocated to the grounds of Kanazawa Castle in 
1964.”
 Photos show: (1) An excellent portrait of Jokichi 
Takamine. (2) The mausoleum of Jokichi Takamine in 
Woodlawn Cemetery, Bronx, New York City.

2256. Bennett, Joan W. 2012. The many facets of Caroline 
and Jokichi Takamine, and their relationship (Interview). 
SoyaScan Notes. June 28. Conducted by William Shurtleff of 
Soyinfo Center.
• Summary: Joan met Jo Takamine III and she thinks he is 
still alive. The last she heard he was in Los Angeles.
 Concerning the death of Jo, Jr. in 1930, when he was 
drunk and fell out of a hotel window: Joan thinks his mother 
and wife and friends tried to clean up the story and put 
a positive spin on it. Agnes de Mille (1978) tells a very 
different story than did The New York Times (23 Feb. 1930, 
the day after he died by accident of a fractured skull).
 Question: Joan says of Jokichi: “In his obituaries, he 
was called the Japanese Thomas Edison and the Japanese 
Pasteur.” Where did she fi nd these statements? Ans: Early 
on, in the 1980s, Joan went to the New York Public Library, 
and sat with some microfi ches. She is 99% certain that those 
sobriquets came from obituaries she read there.
 Q: How does Joan know that her 2nd husband in 
Arizona squandered Caroline’s fortune? Ans: “Squandered” 
may be hyperbolic or infl ammatory language. “Inherited” 
would be a much better word. It comes from talking with 
Jo III long ago. Apparently his mother, he and his sister, 
were left without very much money after Caroline died. 
Whether this has to do with Caroline’s 2nd husband or with 

Caroline’s disapproving of his family, Joan defi nitely 
got the feeling that they had not been given as much 
money as they had expected. Joan also got some 
disapproving murmurs from Eben’s widow and 3rd 
wife (Catherine McMahon; Eben died in Sept. 1953). 
Joan thinks Eben was her 2nd husband. Eben did not 
have any children. She was a sharp / bright woman. 
Joan met her only once in 1990; she lived near 
Stanford, in California, and she said that she would 
be leaving money to Stanford for “enzyme research.” 
She was frail and not in good health but her mind was 
very clear. She inherited the company in Clifton, New 
Jersey, and managed the transition to it becoming 
part of Miles Laboratories. She also represented the 
Takamine family on the 100th anniversary of Dr. 
Takamine’s birth (1954) at a celebration in Japan. 
On the boat coming back from Japan she met a rich 
diamond merchant and married him (her husband No. 
3). She was on husband No. 4 when Joan met her. 

She told Joan that Jo, Jr.’s daughter (Caroline, whom Joan 
never could track down) would regularly call and ask her 
(Catherine McMahon) for money. There’s something wrong 
there!
 Joan has not seen Caroline’s will; we should fi nd that, 
since it is a public document and it would probably answer 
many questions–if she left a will. Since she outlived both of 
her children and predeceased her husband, she could leave 
her own fortune to whomever she wished. Yet Joan is pretty 
sure she did not leave money to her grandchildren. Joan got a 
copy of Dr. Takamine’s will from Agnes de Mille.
 Joan was initially attracted to the story of Dr. Takamine 
and Caroline because it was a love story. They defi nitely fell 
in love at the beginning. Joan is not sure how long the mutual 
feeling of genuine love lasted, but they did stay together. A 
key point for Joan is that they didn’t have more children, and 
that they had those two so close together.
 Joan would not be surprised if Dr. Takamine had 
relationships with other women. There was so much 
hypocrisy during that era. It was so proper and so 
constrained. Read Edith Wharton (1862-1937), the Pulitzer-
Prize winning American novelist.
 Caroline must have had a large number of very 
interesting personal papers when she died. Joan does not 
know if she left them to any archives, or (if she did) where 
they ended up. She may have just left them all with Charlie 
Beach–and that’s where the story seems to come to an end. 
There are a number of her letters in the archive in Kanazawa.
 What happened to the Miles Laboratories archives? 
The originals went to the Kanazawa museum. Joan may 
have one copy in boxes (she has not gone through them) and 
the non-profi t Jokichi Takamine Research Foundation (Mr. 
Yamamoto) in Tokyo has another copy. The Clifton company 
in New Jersey was sold to Miles Labs in Indiana. Miles had 
a good archivist. Joan wrote the Preface to the translation of 
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Takamine’s Japanese dissertation; it was the fi rst thing Joan 
wrote for this archivist or for Miles. When Bayer bought 
Miles, the archives was closed. Dick DeSenna saved the 
archive (4-5 boxes) and sent it to Kanazawa.
 Concerning the vanity biography of Dr. Takamine titled 
Jokichi Takamine: A Record of His American achievements, 
by K.K. Kawakami (1928), Joan thinks she either read or 
heard from Agnes de Mille that Caroline commissioned it 
as a memorial to her husband. “So the mythology is kept 
intact that way.” Joan has found parts of the book she thinks 
are not historically accurate–but she does not recall any 
right now. But as we talk through this question of the book’s 
origin, Joan is not sure. She agrees with the hypothesis that 
it may have been commissioned by both of them as his 
last big project during the last year of his life when he as 
largely in bed; he died in 1922. That scenario makes a lot of 
sense to Joan. It may have been that he told the story to Mr. 
Kawakami. Kawakami wrote that story and came back to 
them both with questions, they answered the questions and 
then read each draft to check for completeness and accuracy.
 Why does Joan say that Dr. Takamine is the “Japanese 
father of American biotechnology”? A lot of it has to do 
with the defi nition of biotechnology. Her defi nition is 
much broader than simply “genetic engineering.” For a 
good introductory book see The Uses of Life, by Robert 
Budd [and “History of biotechnology” on Wikipedia. The 
word “biotechnology” was coined in 1941]. Starting in the 
1970s, the word came to be strongly associated with genetic 
engineering. But the word has been used far more broadly 
in common language to mean “applied microbiology” or 
“microbiology making money.” These are the sense in which 
Joan used it.
 Takamine patented the fi rst microbial enzyme. Joan got 
interested in Dr. Takamine at about the time in about 1983-84 
that interest in biotechnology was rapidly increasing; she was 
involved in several committees on biotechnology and she 
ran a biotechnology meeting for the American Society for 
Microbiology–more than once, she used to give lectures on 
it, etc. She initially found out that the fi rst patented enzyme 
comes from her beloved fungus Aspergillus, then quickly 
found that Dr. Takamine applied for that patent. A key early 
event for her was going to Miles Laboratories to give a 
lecture.
 Question: Does Joan believe Agnes de Mille’s story 
that Caroline’s mother in New Orleans started the Takamine 
Ferment Co. and then invited Jokichi and her daughter to 
come to the United States from Japan to make it work? 
Joan does not know. She suspects there was a great deal 
of correspondence between Caroline and her family. She 
thinks her family moved out of New Orleans because her 
father was always looking for a way to make money, a way 
to make a living. This story is not mentioned in Kawakami’s 
1928 vanity biography. Agnes de Mille also intimates that 
Caroline’s mother was hot for handsome young Takamine. 

Joan only met Agnes once, in about 1986; Joan took a 
tape recorder but something happened and she does not 
have a tape of the session–only her memory. It was quite 
fascinating. Agnes went to the trouble to also invite Mr. 
Uenaka’s daughter, who was very gracious and well spoken, 
had been born and educated in the United States, went 
back to Japan during World War II and almost starved to 
death. Agnes said at the time that she would love to write 
a biography of Caroline’s mother–who she thought was 
fascinating.
 Agnes knew Caroline Takamine, although quite a few 
people found Caroline quite off-putting. Agnes was born 
in 1905. So she would have been age 17 in 1922 when Dr. 
Takamine died, age 21 in 1926 when Caroline moved from 
the New York area to Arizona, but age 49 in 1954 when 
Caroline died. Agnes knew Jo, Jr.’s wife and probably saw 
Caroline when Caroline came east to visit.
 Joan does not know why Caroline’s son, Jo, Jr. (the 
playboy) went to Arizona, which drew Caroline to Arizona in 
the fi rst place.
 Joan knows almost nothing about the genealogy of 
the family in which Jokichi was a child, except that his 
father was interested in Western medicine. The Museum 
in Kanazawa would probably have that genealogical 
information. When Joan went there, none of the people at 
the Museum spoke English, so Mr. Yamamoto translated. 
Joan introduces Shurtleff to Mrs. Ai Caine, who is related to 
the Takamine family and who has a daughter who graduated 
from Harvard. Mrs. Caine may well be a descendant from 
one of Takamine’s sisters or brothers. Address: Prof., Rutgers 
Univ., School of Environmental & Biological Sciences, 
Dep. of Plant Biology & Pathology, 59 Dudley Rd., New 
Brunswick, New Jersey 08901-8520.

2257. Wikipedia, the free encyclopedia. 2012. Koji (Web 
article). http://en.wikipedia.org/wiki/Aspergillus_oryzae. 2 p. 
Printed July 10.
• Summary: If you search the Web for: Koji wikipedia 
you will be sent to a disambiguation page which states 
(incorrectly): “Koji, the common name of the fungus 
Aspergillus oryzae.”
 If you examine the other options or click this link you 
will realize that (1) Wikipedia does not have a page for koji–
which it should. (2) The page titled Aspergillus oryzae (to 
which you are sent from the disambiguation page) contains 
very little information about koji. (3) This page contains 
incorrect information, such as including information about 
Monascus purpureus under Aspergillus oryzae.
 Here is what the Wikipedia page for Aspergillus oryzae 
says on 10 July 2012:
 Domain = Eukarya
 Kingdom = Fungi
 Division = Ascomycota
 Class = Eurotiomycetes
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 Order = Eurotiales
 Family = Trichocomaceae
 Genus = Aspergillus
 Species = A. oryzae
 Binomial name = Aspergillus oryzae (Ahlburg) E. Cohn
 “Aspergillus oryzae (Chinese: (2 + 3 + 3 Cc = Chinese 
characters given) qu meí jun; Japanese: (1 + 2 Cc): koji or 
koji-kin, Korean: (3 Korean characters given) nurukgyun 
or nulook-gyun) is a fi lamentous fungus (a mold). It is used 
in Chinese and Japanese cuisine to ferment soybeans. It is 
also used to saccharify rice, other grains, and potatoes in the 
making of alcoholic beverages such as huangjiu, sake, and 
shochu. The domestication of A. oryzae occurred at least two 
thousand years ago. [2] A. oryzae is used for the production 
of rice vinegars.
 “Dr. Eiji Ichishima of Tohoku University called the 
koji fungus a ‘national fungus’ (kokkin) in the journal of the 
Brewing Society of Japan, because of its importance not only 
for making the koji for sake brewing but also for making 
the koji for miso, soy sauce and a range of other traditional 
Japanese foods. His proposal was approved at the society’s 
annual meeting in 2006. [3]
 “’Red koji-kin’ is a separate species, Monascus 
purpureus.
 “Properties desirable in sake brewing and testing: The 
following properties of A. oryzae strains are important in rice 
saccharifi cation for sake brewing: [4]
 “Growth: rapid mycelial growth on and into the rice 
kernels.
 “Enzymes: strong secretion of amylases (-amylase and 
glucoamylase); some carboxypeptidase; low tyrosinase.
 "Aesthetics: pleasant fragrance; accumulation 
of fl avoring compounds. Color: low production of 
deferriferrichrome (a siderophore), fl avins, and other colored 
substances.
 "Initially kept secret, the A. oryzae genome was released 
by a consortium of Japanese biotechnology companies [5] 
in late 2005. [6] The eight chromosomes together comprise 
37 million base pairs and twelve thousand predicted genes. 
The genome of A. oryzae is thus one-third larger than that 
of two related Aspergillus species, the genetics model 
organism Aspergillus nidulans and the potentially dangerous 
Aspergillus fumigatus. [7] Many of the extra genes present 
in A. oryzae are predicted to be involved in secondary 
metabolism. The sequenced strain was isolated in 1950 and 
is called RIB40 or ATCC 42149; its morphology, growth, 
and enzyme production are typical of strains used for sake 
brewing” [2].

2258. Masuyama, Hitoshi. 2012. Re: Letters by and to 
Jokichi Takamine and his wife in the archives of the 
Kanazawa Furusato Ijinkan (Great People of Kanazawa 
Memorial Museum). Letter (e-mail) to William Shurtleff at 
Soyinfo Center, July 18. 1 p.

• Summary: First, to answer your fi rst question: Takamine 
and his family left Chicago [Illinois], and moved to New 
York in about December 1897. The biography by Kazumasa 
Iinuma (published in 2000) says that.
 “There are 263 English-language letters relating to Dr. 
Takamine in our museum. And 223 of the 263 letters show us 
the date clearly.
 “The earliest letter was written on 12 Oct. 1893. It’s 
from Parke, Davis & Co. to Takamine Ferment Laboratory. 
This is also the earliest letter written on a letterhead.
 “The most recent letter that was sent while Takamine 
was alive was written on 26 May 1922. It is from ‘Nicholas 
Samuelson’ to Takamine.
 “The date of the earliest letter written from New York 
is 15 Jan. 1899. I couldn’t read who wrote it because of the 
handwriting.
 “Of the 263 letters, there are 58 letters about contracts 
for Taka-Diastase. They were written from 12 Oct. 1893 to 8 
March 1897.
 “I don’t have any letters about Adrenaline, and there are 
many letters later than 1912 comparatively.
 “The most recent letter after Takamine’s death was 
written on 3 Aug. 1955 from “Stage Coach Inn”.
 “There are 22 letters that were sent to Dr. Takamine’s 
wife, Caroline, after his death.”
 Note: We deeply regret that we were unable to examine 
these letters and use them to add depth to our understanding 
of Dr. Takamine and to this book. We hope some future 
writer will go through them carefully. See the book 
Galileo’s Daughter. Address: Kanazawa Furusato Ijinkan–
Great People of Kanazawa Memorial Museum, 6-18-4 
Shimohonda-machi, Kanazawa, Ishikawa 920-099.

2259. Daiichi Sankyo Co., Ltd. 2012. The story of Jokichi 
Takamine: Japan’s goodwill ambassador (Color motion 
picture). Tokyo, Japan: Daiichi Sankyo Co., Ltd. 47 minutes. 
http://www.daiichisankyo.com/takamine/index.html
• Summary: This excellent online motion picture, which 
commemorates the 100th anniversary of the planting of 
cherry trees in Washington, D.C., has four parts: Part 1 (13 
minutes 40 seconds) starts by showing cherry trees that grow 
in the tidal basin in Washington, DC. A memorial plaque 
mounted on a large stone among the cherry trees states: 
“The fi rst cherry trees presented to the City of Washington 
as a gesture of friendship and good will by the city of Tokyo 
were planted on this site March 27, 1912. National Capital 
Sesquicentennial Commission. 1950.” Every spring a 
large National Cherry Blossom Festival is held to promote 
exchange between people from Japan, the United States, 
and all countries. The Centennial National Cherry Blossom 
Festival will be held this year (2012). Daiichi-Sankyo is the 
top sponsor of this year’s host committee. Takashi Shoda, 
chairman of Daiichi-Sankyo, gave an address at the opening 
ceremony. Taka-Diastase and Adrenaline Chloride are both 
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indispensible, 100 years after their discovery, in clinical 
practices worldwide. The developer of these two substances 
is Jokichi Takamine, the fi rst president of Sankyo Company 
Ltd., which later became Daiichi-Sankyo. He played a major 
part in the gift of the cherry trees to Washington, DC.
 Jokichi Takamine was born in 1854 in Takaoka City, 
Kaga (in an area now known as Toyama Prefecture), in the 
small island nation of Japan. Today there is a bronze bust 
of Dr. Takamine in Takaoka. That same year, long isolated, 
Japan opened itself to the world after the 2nd arrival of 
Commodore Perry at Uraga in Japan. J. Takamine arrived in 
Kanazawa City the next year, and there he spent most of his 
childhood. 
 His father, Seiichi Takamine (his photo is shown), was 

a skilled physician who held 
the rank equivalent to samurai. 
He had mastered chemistry 
(seimi), the most advanced 
academic subject at that time. 
Seiichi was also a chemist at 
Soyukan, a research institute 
developing gunpowder. 
Soyukan gathered together 
excellent researchers from 
across Kaga.
 At age 8, Jokichi 
Takamine started attending 
the Meirindo School, a 
school for the Kaga Clan in 
Kaga. He aspired to become 

a respectable doctor and take over his father’s practice. 
Shoichi Matsuda, director of the Great People of Kanazawa 
Memorial Museum, in Kanazawa, explains the importance 
of this school. At Age 10, Jokichi went to Nagasaki to 
study. This was the main city in Japan where, for the past 
200 years, Western culture had touched Japan. Modern 
Japan began in Nagasaki. Jokichi, still a young boy [a photo 
shows him at about age 10], learned English directly from 
foreigners and developed his international worldview. At 
age 14 Jokichi began studying language, medicine, and 
chemistry in Kanazawa, Kyoto and Osaka. At around this 
time he decided to become a chemist rather than a physician 
like his father, so that he could save more lives. 
 At age 19 he began to major in applied chemistry at 
the Imperial College of Engineering (today’s Faculty of 
Engineering, Tokyo University; a photo shows the early 
buildings) on a government scholarship; he graduated with 
the fi rst class from the College in 1879 at age 25. At the 
graduation ceremony, Henry Dyer, fi rst head of the college 
[a photo shows principal Dyer], gave some parting words of 
advice. “Never forget that you live not only for yourself but 
also for society.”
 At that time, young people like Jokichi were fi lled 
with a sense of mission. Shoichi Masuda explains that 

Japan’s national goal was to become a civilized country. The 
young people at that time must have known that, without 
extraordinary growth almost akin to walking on stilts, the 
country would never be able to catch up. They always felt 
pressure and I believe they thought they were responsible for 
the people. That’s why, I guess, they never thought they were 
studying for themselves alone.
 At age 26, with Henry Dyer’s advice in mind, Jokichi 
sailed for Glasgow, Scotland (Henry Dyer’s home town) 
again on a government scholarship. At that time, Glasgow 
was a world-class industrial city. When Jokichi arrived 
in Glasgow, he was shocked by what he saw. Although 
he had known about Western civilization from books and 
conversations with foreigners, seeing it directly brought 
home to him how far behind Japan really was. He expressed 
his shock in a letter which still survives in the Kanazawa 
Museum. The roads and bridges are made mostly of iron. 
Gas lamps, mailboxes, even toilets are all made of iron. 
Iron, iron iron! Everything is made of iron. He made it his 
personal mission to close this large gap between western 
nations and Japan. For three years he studied hard in Great 
Britain, visiting various factories when he could fi nd the 
time. Returning to Japan, he took a job with the Ministry of 
Agriculture and Commerce [a photo shows the building]; he 
worked hard to modernize industries unique to Japan–sake, 
Japanese paper, and indigo dyeing.
 Part 2 (10:59) is about his fi rst trips to the United States 
and his marriage to Caroline Hitch. In 1884, at age 30, he 
crossed the sea again, this time to the United States on a 
business trip to New Orleans [Louisiana]. He was sent as 
a co-commissioner to the World Cotton Exposition. Dr. 
Joan Bennett explains that the Japanese pavilion was very 
popular, with its beautiful art and silks. They were very 
interested–but Japanese culture seemed so strange and 
unusual to Americans. Though he met many people, one 
person became special to him–Caroline Hitch, age 18 and 
his landlord’s daughter. Photos of her and of him are shown. 
The two had nothing in common–not age, not culture–and 
yet they were attracted to each other and fell in love. Dr. 
Joan Bennett explains that Jokichi was apparently extremely 
charming and she thinks they were very much in love. She 
got interested in Takamine because she thought it was such a 
wonderful love story. There can be no doubt that this fateful 
encounter changed the direction of his life from “For Japan” 
to “For Japan and the U.S.” At the end of the exposition, 
before returning to Japan, Jokichi proposed marriage to 
Caroline and gave her an engagement ring. Two years later 
he returned to the U.S. and in 1887 they were married at a 
church in New Orleans.
 After their honeymoon in the U.S. they returned to 
Japan. But (as Dr. Bennett explains) she could speak almost 
no Japanese; the food was strange, the buildings were 
strange–everything was strange. The foreign culture was 
overwhelming. Also, she had two children in Japan, just a 
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year apart. With no mother or sisters to help her, she must 
have been very lonely. Yet she tried hard to fi t in, and to 
make her husband successful. He had visited a fertilizer 
manufacturing plant in the United Kingdom. Now he 
embarked on the manufacture and popularization of chemical 
fertilizers. He left the Ministry of Agriculture and Commerce 
and, with the help of acquaintances, established the Tokyo 
Artifi cial Fertilizer Co. Then he began to study koji, which 
is used to make sake, soy sauce, and miso. He thought koji 
could also be used for making whisky–at lower cost and in 
less time. No one but Jokichi could have come up with this 
idea!
 Yutaka Yamamoto, Director General of the non-
profi t Jokichi Takamine Research Foundation, explains 
that he was planning to insert a surgical knife of reform 
into the traditional fermentation industry of Japan and to 
launch a pioneering business. “Caroline’s mother, Mary, a 
strong supporter of Jokichi’s idea, sold the plan to a major 
manufacturer in the U.S.” In 1890, as the research looked 
more and more promising, Jokichi decided to emigrate to 
the U.S. But on the ship to California, he suffered a terrible 
pain in his abdomen. It turned out to be a serious liver 
ailment. The pain was so great that he even wrote his will 
on the ship. Fortunately, he arrived safely. After resting 
and successful trials, he concluded a contract with a major 
whisky manufacturer. But those made malt and were at risk 
to lose their jobs if he succeeded, opposed his efforts. His 
factory was burned to the ground, just as it was about to start 
production. He was overwhelmed with sadness. He wrote: 
Everything I had worked for was gone overnight and I cried 
and cried. His liver condition worsened. Yutaka Yamamoto 

explains: Caroline made a fi re by the side of a rail track 
and stopped a train; he underwent emergency surgery at a 
hospital in Chicago. They sold many possessions, Caroline 
got a side job, and they borrowed money from relatives. It 
was a diffi cult time for them. His illness returned and she 
nursed him. He later said that much of his success was due 
to his wife. Above all, explains Dr. Bennett, she believed in 
him. He gradually recovered. That was when he realized the 
importance of medicine. After almost giving up, he returned 
to the laboratory. Continued.

2260. Daiichi Sankyo, Ltd. 2012. The story of Jokichi 
Takamine: Japan’s goodwill ambassador (Color motion 
picture) (Continued). Tokyo, Japan: Daiichi Sankyo, Ltd. 47 
minutes. http://www.daiichisankyo.com/takamine/index.html
• Summary:  See next few pages. Continued. Part 3: Working 
for society (9:35) is about his discoveries of Taka-Diastase 
and Adrenaline. “In his search for a new way of making 
whisky, Jokichi had discovered that koji had enzymes with 
strong digestive capabilities.” 
 A photo shows his laboratory at that time and the actual 
microscope he used. “Among these versatile microorganisms 
[the koji mold], he found some with stronger digestive 
capabilities. He used these to create a digestive aid. ‘Finally I 
know how I can help people.’”
 “Jokichi named the digestive aid Taka-Diastase.” 
“This breakthrough was hailed as cutting-edge research. It 
later earned him the title of ‘The father of biotechnology.’ 
Jokichi and Caroline invited the head of Parke, Davis, a 
major pharmaceutical company, to dinner and succeeded in 
winning a contract for managing and selling Takadiastase.



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   766

© Copyright Soyinfo Center 2021

 A photo shows the fi rst purchase order for Taka-
Diastase, on Parke, Davis & Co. (Purchasing Department) 
letterhead. The date is Jan. 9th, 1897. The order is addressed 
to Takamine Ferment Co., 6641 Woodlawn Ave., Chicago, 
Illinois.
 “In 1895 when Taka-Diastase was sold in the West and 
the rest of the world, Jokichi approached a pharmaceutical 
company with a proposition: ‘I want the Japanese to sell the 
product in Japan.”
 As well as being an outstanding chemist, he was also 
learning to be an outstanding entrepreneur. In those days, 
most Japanese would not have thought of patenting the 
results of their research; but applied for many patents, 
worldwide. “He always thought about Japan with his Western 
business mindset. He entrusted the sales of Takadiastase to 
Matasaku Shiobara, who name was given to Jokichi by an 
acquaintance while staying in the U.S.” Jokichi put his trust 
“in this young man who was just 20 years old. Shiobara 
launched a small store, Sankyo Shoten, with two friends, 
and successfully met Jokichi’s expectations by actively 
promoting the product.” A color photo shows 3 signboards, 
written in katakana characters, for advertising Taka-Diastase.
 Natsume Soseki mentioned Taka-Diastase in his famous 
novel, I am a Cat, as follows: “He has a weak stomach and 
his skin is of a pale, yellowish color, inelastic and lacking in 
vitality. Nevertheless he is an enormous gormandiser. After 
eating, he takes some taka-diastase for his stomach.” 
 Photos show (1) The cover of the novel. (2) The front 
label of a bottle of Adrenalin Chloride (in color). Soon Taka-
Diastase was sold worldwide.
 Jokichi is also closely associated with adrenaline. It was 
attracting attention (for its hemostatic action and vasopressor 
action) in the fi elds of emergency medical care and surgery. 
“But on one had yet succeeded in isolating the substance in 
its pure form. In 1900 Jokichi became 46 years old. He was 
living in New York and focusing intensely on his research. 
This fi eld of adrenalin was a totally new fi eld for him and his 

experiments kept failing. He hired an outstanding assistant 
named Keizo Uenaka. 
 A photo shows Uenaka seated in a chair in the laboratory 
with his right elbow on a desk. He had graduated from the 
Pharmaceutical Department of the Faculty of Medicine, 
at Tokyo University. “With the help of his outstanding 

assistant, Jokichi fi nally found a way of extracting adrenaline 
from bovine organs. Uenaka wrote down in detail how the 
research was carried out.” 
 A photo shows Uenaka’s laboratory notebook titled “On 
Adrenalin: Memorandum. July to December, 1900. Uenaka.” 
“But then success came at an unexpected moment.” Dr. Joan 
Bennett explains: “One night Dr. Uenaka was very tired and 
he didn’t clean up his laboratory glassware; he went home. 
When he came back the next day, crystals of adrenaline were 
on the glassware that he had not cleaned up. Narrator: Nov. 
7, 1900, he wrote in his lab notebook. “The extracted crystals 
have been named adrenaline.” The success startled the world 
and earned Jokichi high praise. “Without adrenaline there 
is no medicine.” And: “A great innovation comparable to 
the telephone.” Soon adrenaline was distributed to clinical 
practices worldwide. Matasaku Shiobara also delivered 
adrenaline to clinical practices in Japan. A photo shows an 
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advertisement for Adrenalin Chloride in Japanese. In 1913 
Sankyo Shoten was reorganized into a limited company, 
Sankyo Shoten, Ltd. Jokichi became its fi rst president. 
 The company started making Taka-Diastase and 
Adrenalin in Japan. A photo shows an early bottle and box 
of Adrenalin Chloride. He always hoped and worked for a 
bright and prosperous future for Japan, but his homeland 
was moving in a direction he did not like. In 1904 the Russo-

Japanese war broke out.
 Part 4. Is about his part in the gift of Cherry Trees to 
the United States and his later life. In 1904, for the fi rst 
time, Takamine has some spare cash; he thought about 
what he could do for his homeland. He bought space in 
American newspapers to tell Americans about the wonderful 

new developments in science and technology in Japan. He 
sometimes hosted parties to promote friendship between 
Japan and the U.S. He devoted himself to private diplomacy 
to such an extent that he was calls a “goodwill ambassador.”
 One day he heard that Eliza Scidmore, a woman whom 
he had known for a long time, was planning to plant cherry 
trees in Washington, DC. She could not forget the beautiful 
photos of cherry blossoms that she had taken in Japan. She 
even consulted with an acquaintance, Helen Taft, the wife of 
President Taft. But nobody would listen to her.
 However in Jokichi, who had experienced the beauty 
of cherry blossoms and also wanted to plant cherry trees in 
the U.S., Scidmore’s proposal (which she had been setting 
forth for more than 25 years) had found another ardent 
proponent. The best way to foster friendship between Japan 
and the U.S. he thought, was to have Americans experience 
cherry blossoms, which symbolize the Japanese mind. With 
three people working toward the same vision, things started 
to move forward. Photos show: Helen Taft, Eliza Scidmore, 
Jokichi Takamine, and Yukio Ozaka (Mayor of Tokyo). 
Jokichi suggested to Yukio Ozaki that Tokyo send a gift of 
2,000 cherry trees to Washington, DC, to promote friendship 
between Japan and the U.S. In Jan. 1910 (when Jokichi 
was age 56), the 2,000 cherry trees arrived in the American 
capital. Quarantine offi cers in the U.S., however, turned pale 
when they saw them. Almost all of the trees were infested 
by pests that did not exist in the U.S. So unfortunately, the 
cherry trees, along with the dreams of many people, went up 
in smoke as all the trees were burned. Former Ambassador 
John Malott explains that the Japanese, wisely, understood–
thus averting a diplomatic incident. So those with the dream 
refused to give up; they tried again. The second shipment of 
3,000 cherry trees arrived in the U.S. in March 1912. The 
American agricultural offi cials said they had never seen a 
cleaner shipment arrive in the United States. The next day, 
the fi rst trees were planted, marking the start of a 100-year 
history. The names of Jokichi or Scidmore were never 
written down in any offi cial record or documentation. A 
botanist, however left the following note in the International 
Geographic Newsletter (Oct. 1920): “... a Japanese 
gentleman, who has spent a large part of his life in America 
should have made it possible for the mayor of his native city 
to give to the country of his adoption thousands of the trees 
which represent the spirit of his people.”
 Until the day in 1922, when Jokichi died at age 68, he 
was active in promoting private diplomacy. A photo shows 
his death mask. His record of passionate actions earned 
him the title of “goodwill ambassador.” The news of his 
death was highly publicized in American newspapers. Over 
1,000 people paid their respects at the funeral in New York 
City and a memorial service in Japan. The cherry trees in 
Washington, DC, have continued to bloom beautifully every 
year since Jokichi’s death.
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2261. Sosvorova, Lucie; Miksatkova, P.; Bicikova, 
M.; Kanova, N.; Lapcik, O. 2012. The presence of 
monoiodinated derivates of daidzein and genistein in human 
urine and its effect on thyroid gland function. Food and 
Chemical Toxicology 50(8):2774-79. Aug. [45 ref]
• Summary: “Dietary supplements used by women during 
menopause are usually based on plant extracts containing 
isofl avonoids, daidzein and genistein. Genistein is a known 
inhibitor of many enzymes, including thyroid peroxidase 
(TPO).”
 “The presence of monoiodinated derivates in human 
urine confi rmed that genistein and daidzein may enter 
human thyroid follicles and infl uence TPO. Since the levels 
of the free thyroid hormones were not affected, we propose 
that the use of phytoestrogen dietary supplements is not 
associated with the development of thyroid-gland disorders 
in subjects with adequate iodine intake.” Address: 1. Inst. of 
Endocrinology, Dep. of Steroids and Proteofactors, Prague, 
Czech Republic.

2262. Skiff, James. 2012. Update on developments at US 
Soy LLC (Interview). SoyaScan Notes. Dec. 5. Conducted by 
William Shurtleff of Soyinfo Center.
• Summary: On 13 July 2012 Howard Weiner sold US 
Soy to Lyn Clarkson of Clarkson Grain Co. of Illinois. 
Clarkson was especially interested in US Soy’s soybean 
bins for storage and in the cleaning tower. Jim has known 
Lyn Clarkson, the founder of Clarkson Grain, for years. 
Lyn was one of the original people with the Organic Trade 
Association; he has a long-time interest in organics and non-
GMO, but his focus has been more on corn than soybeans–
although he also is involved with soybeans. Clarkson has a 
good customer base in Japan as well as in the USA. Howard, 
who is now in his mid-80s, is selling off his investments. Up 
until the day the deal went through, Clarkson said they were 
planning to continue making soy fl our and roasted soybeans 
(both oil roasted and dry roasted) for US Soy’s customers 
and Jim was instructed to tell his customers that things were 
going to continue after the sale, just as they had been without 
any disruption. This was to be Clarkson’s fi rst venture into 
processing. Jim was invited to stay on for a little while as a 
consultant.
 But the day after the sale, everything changed resulting 
in a very confusing situation. Clarkson Grain decided to cut 
off all of US Soy’s customers except for 2 or 3 of the very 
largest buyers of oil-roasted soynuts–such as the SoyNut 
Butter Company. Jim decided to retire.
 So far as Jim knows, they decided to stop making 
soy fl our products and to stop making dry-roasted soynut 
products. Rick Bucker, the general manager for all of 
Clarkson Grain and fairly new at the job, took Jim’s place 
and apparently made the decisions to stop most processing. 
Clarkson Grain is headquartered in Cerro Gordo, Illinois, just 
east of Decatur. Decatur, Illinois.

 The SoyNut Butter Company is a very well-run 
company and has been a good customer for US Soy for 
many years. Wim Huesdens, the majority owner, has a PhD 
in food science (from Kansas, Jim thinks). A few years 
ago he moved south to St. Augustine, Florida, whence he 
runs the company. The SoyNut Butter Company doesn’t do 
any processing themselves; they are a marketing company 
with an offi ce in Glenview, Illinois. Their fi nal product is 
formulated and packaged in Cincinnati, Ohio. Jim does not 
know whether or not Clarkson Grain will continue to supply 
ground, oil-roasted soynuts to the SoyNut Butter Company.
 US Soy had much more demand for its oil roasted 
soynuts than for its dry roasted–but that was more because 
the company had started with oil roasting and many 
customers knew that. When they added the dry roasting, they 
were building a pretty good business. Part of the key to their 
success was the select soybean varieties they used which 
were one key to the good fl avor. Dry roasted soybeans could 
be used to make soynut butter by adding more oil during 
formulation.
 Concerning soybean varieties. Jim has found (after 
being on a taste panel) that triple-null lipoxygenase soybeans 
do not make better tasting soynuts or other soyfoods. 
Moreover, they are quite expensive. Long experience has 
taught Jim that the soybean variety can have a large infl uence 
on the fl avor of soyfood products. He selected 3 varieties for 
roasting and one variety for all the roasted soybeans he sent 
to the SoyNut Butter Company. Address: Mattoon, Illinois.

2263. Jeong, Jin-Bo; Choi, S.K.; Jeong, D.Y.; Kim, Y.S.; and 
Kim, Y.S. 2012. [Effects of germination time of soybeans 
on quality characteristics of Cheonggukjang fermented with 
an isolated bacterial strain]. Korean J. of Food Science and 
Technology 44(1):69-75. [34 ref. Kor; eng]
• Summary: “To investigate the effects of soybean 
germination time on the quality of cheonggukjang, the 
physicochemical characteristics and enzyme activities 
of cheonggukjang during fermentation were compared. 
B. subtilis SCD 115035 strain isolated from traditional 
cheonggukjang was selected for making cheonggukjang. 
Germinated (12-h) soybean cheonggukjang produced the 
highest amount of viscous substance (13.22%) after 48 h of 
fermentation, and the contents were inversely proportional to 
the germination time of the soybeans.” Address: 1-2. Dep. of 
Food Science & Technology, Chonbuk National University, 
Korea.

2264. Magee, Pamela J.; Owusu-Apenten, R.; McCann M.J.; 
Gill, C.I.; Rowland, I.R. 2012. Chickpea (Cicer arietinum) 
and other plant-derived protease inhibitor concentrates 
inhibit breast and prostate cancer cell proliferation in vitro. 
Nutrition and Cancer 64:741-48. *
• Summary: “The soybean-derived protease inhibitor, 
Bowman-Birk inhibitor (BBI), is currently showing great 
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promise as a novel cancer chemopreventive agent.” Address: 
1. Northern Ireland Centre for Food & Health, School 
of Biomedical Sciences, University of Ulster, Coleraine, 
Northern Ireland.

2265. Xu, Yixiang; Sismour, E.; Pao, S.; Rutto, L.; Grizzard, 
C.; Ren, S. 2012. Textural and microbiological qualities of 
vegetable soybean (Edamame) affected by blanching and 
storage conditions (Open Access). J. of Food Processing and 
Technology 3(6):1-6. [33 ref]
• Summary: “Blanching combined with cold storage is an 
excellent preservation method to extend edamame shelf-life. 
The effects of different blanching and storage conditions on 
textural and microbiological qualities of in-pod edamame 
were investigated. Blanching for 2.5 min or longer at 100ºC 
water reduced peroxidase activity by over 98%. The thermal 
denaturation temperature of edamame beans increased 30ºC 
by blanching. The durations of blanching and refrigerated 
storage signifi cantly infl uenced green color intensity and 
hardness of edamame beans. Green color intensity peaked 
as blanching time increased to 5 min, while the hardness 
of the beans decreased during blanching and cold storage. 
Yeast, mold, and total coliform bacteria were signifi cantly 
reduced by blanching, and there was no signifi cant increase 
in yeast and mold counts during refrigeration for ó12 days. 
Addition of calcium chloride did not signifi cantly enhance 
bean quality.
 “Introduction: Historically, tobacco has been the 
mainstay of many local farm-based economies in Virginia. 
However, production in the major tobacco producing 
regions of Virginia fell signifi cantly from early 1990 to 2009 
[1]. Many factors have contributed to decreased demand, 
including pressure on the tobacco industry from political and 
consumer health advocacy organizations and lower overseas 
production costs with increased supplies [2]. Considerable 
research and extension efforts have been undertaken 
in Virginia to assist farmers transitioning from tobacco 
production to alternative crops [3,4].” Address: Agricultural 
Research Station, Virginia State Univ., Petersburg, VA 
23806.

2266. Zhou, Sijing; Pei, Ying; Gao, Meixu; Li, Shurong; 
Wang, Zhidong; Fan, Zuo. 2012. Production technology of 
tempeh containing high beta-glucosidase biological activity. 
Acta Agriculturae Nucleatae Sinica Year 2012, Issue 8, Page 
1159-1164 No. 8. p. 1159-64. *

2267. Sewekow, Eva; Bimczok, D.; Kaehne, T.; Faber-
Zuschratter, H.; Kessler, L.C.; A. Seidel-Morgenstern, 
A.; Rothkoetter, H.-J. 2012. The major soyabean allergen 
P34 resists proteolysis in vitro and is transported through 
intestinal epithelial cells by a caveolae-mediated mechanism. 
British J. of Nutrition 108:1603-11. [46 ref]
• Summary: The soybean is considered to be one of the eight 

most signifi cant food allergens.
 The P34 protein has a remarkable resistance to 
proteolysis in the gastrointestinal tract and might be 
transported across the intestinal epithelial barrier by 
transcytosis. Address: 1&2. Medical Faculty, Inst. of 
Anatomy, Leipziger Strasse 44, 39120 Magdeburg, Germany.

2268. Kubo, Isao; Ha, Tae Joung; Shimizu, Kuniyoshi. 2013. 
Molecular design of soybean lipoxygenase inhibitors based 
on natural products (Open Access). In: James E. Board, ed. 
2013. A Comprehensive Survey of International Soybean 
Research–Genetics, Physiology, Agronomy and Nitrogen 
Relationships. Rijeka, Croatia: InTech. x + 613 p. See p. 
183-97. Chap. 8. [29 ref]
• Summary: “Lipoxygenases (EC 1.13.11.12) are non-heme 
iron-containing enzymes that catalyze the site-specifi c 
oxygenation of polyunsaturated fatty acids to produce 
hydroperoxides. Lip-oxygenases are suggested to be 
involved in the early event of atherosclerosis by inducing 
plasma low-density lipoprotein (LDL) oxidation [1, 2]. 
Lipoxygenase inhibitors have also been suggested to be 
potential cancer chemopreventives [3,4]. On the other hand, 
lipid peroxidation is well known as one of the major factors 
in deterioration during the storage and processing of foods, 
because it can lead to the development of unpleasant rancid 
or off fl avors as well as potentially toxic end products 
[5]. Hence, lipoxygenase inhibitors should have broad 
applications [6].
 “Lipoxygenase inhibitors act in different ways; by 
chelating the iron of the active site of the enzyme [7, 8] 
and/or by reducing the ferric form of the enzyme to an 
inactive ferrous form [9, 10] (Fig. 1). Resorcinol exhibits 
no effect on this enzyme, indicating that the pentade-ca(en)
yl tail portion seemed an essential element in eliciting 
the inhibitory activity. The available information now 
demonstrates that lipoxygenase inhibitors can be designed 
when appropriate head portions are selected. 5-Pentadeca(en)
yl salicylic acids, commonly known as anacardic acids, 
were previously reported to inhibit the linoleic acid (30) 
peroxidation catalyzed by soybean lipoxygenase-1 [11, 12]. 
This inhibition comes from chelating the iron of the active 
site of the enzyme but not by reducing the ferric form of 
the enzyme to an inactive ferrous form. In our structure 
and activity relationships (SAR) studies with lipoxygenase 
inhibitors, lipoxygenase inhibitors can be designed mainly by 
selecting appropriate head portions (See chemical structures, 
Fig. 2). Based on this concept, the experiment has been 
extended to search for lipiolcygenase inhibitors acting both 
by chelating the iron of the active/ site of the enzyme and by 
reducing the ferric form of the enzyme to an inactive ferrous 
form.” Address: Dep. of Environmental Science, Policy and 
Management, Univ. of California, Berkeley CA.

2269. Real-Guerra, Rafael; Staniscuaski, Fernanda; Carlini, 
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Celia Regina. 2013. Soybean urease: over a hundred years 
of knowledge (Open Access). In: James E. Board, ed. 
2013. A Comprehensive Survey of International Soybean 
Research–Genetics, Physiology, Agronomy and Nitrogen 
Relationships. Rijeka, Croatia: InTech. x + 613 p. See p. 
317-339. Chap. 15. [121 ref]
• Summary: “Ureases are metalloproteins responsible for 
the one step hydrolysis of urea into ammonia and carbamate 
[1], the later then rapidly and spontaneously decomposes 
to form carbon dioxide and a second molecule of ammonia 
[2]. Plant ureases hold a special place in science history, 
participating on some important landmarks of biochemistry. 
For instance, it was by the analysis of Canavalia ensiformis 
urease crystals that the proteinaceous nature of enzymes 
could be demonstrated [3], rendering a Chemistry Nobel 
Prize to James Sumner in 1946. Also by the studies carried 
out with the same protein it was obtained the fi rst proof that 
NV’ actually exerts a biological role in living organisms [4]. 
Ureases usually present two Ni2+ in their active site, with a 
few exceptions reported [5, 6]. However, all this was only 
possible after Takeuchi’s observation that the crude extracts 
of soybean (Glycine max) seeds present high amounts of 
urease [7]. In those days, urease had been observed only in 
microorganisms and in algae, being Takeuchi’s fi nding the 
fi rst evidence of the presence of ureases in higher plants. The 
importance of this discovery relays on the fact that it made 
urease largely available for any researcher on the globe, and 
many more works on ureases followed, utilizing the soybean 
seed urease with the objective of understanding enzyme 
functioning. Soybean urease was also one of the key players 
on the development of enzymology, with studies on this 
enzyme leading to hypothesis that were essential to confi rm 
the observations of Michaelis and Menten on the rate of 
reaction of enzymes and substrates [8].
 “From those fi rst studies more than one century ago 
until today, soybean ureases continued to be the focus of 
researchers around the world, in the fi elds of genetics, 
biochemistry and physiology. This review will deal with the 
many faces of these proteins, trying to summarize the great 
amount of information gathered over time, and to point the 
many doors that continue to be opened by the studies with 
this enzyme.” Address: 1. Center of Biotechnology, Federal 
Univ. of Rio Grande do Sul, Porto Allegre, Brazil.

2270. Qin, Huibin; Yang, H.; Qiao, Z.; Gao, S.; Liu, Z. 2013. 
Identifi cation and characterization of a Bacillus subtilis strain 
HB-1 isolated from Yandou, a fermented soybean food in 
China. Food Control 31(1):22-27. May. [55 ref]
• Summary: “A Gram-positive Bacillus strain HB-1 was 
isolated from Yandou, a traditional Chinese fermented 
soyfood. Comparative 16S rRNA sequence analysis suggests 
that HB-1 belongs to the Bacillus subtilis group without 
further classifi cation to the individual species. At the same 
time, Biolog classifying results suggest that HB-1 might be 

Bacillus licheniformis, one of the eight members in the B. 
subtilis group. “In order to order to determine HB-1 to the 
species level, the 16S-23S rRNA internal transcribed spacer 
(ITS) sequences were cloned and analyzed. The analyses 
indicated that the ITS sequences of HB-1 were 99-100% 
and 91-92% identical to that of B. subtilis strain 168 and B. 
licheniformis ATCC 14580 respectively. Thus the isolated 
strain could be identifi ed as B. subtilis.”
 HB-1 produced neutral protease and gamma-
polyglutamic acid at the level of 43.4 ± 3.9 U/ml and 9.0 
± 0.6 g/l, respectively. Total viable counts and sensory 
evaluations were conducted in the lab-made Yandou product.
 “Yandou, meaning salty soybeans in Chinese, is a 
traditional snack favored by the locals in the Jiangsu 
province of southern China. Yandou is made from boiled 
soybeans without inoculation of any starter microbes,...”
 Yandou might be seen as a relative of Japanese natto, 
however yandou is salted which makes it unique among 
traditional fermented food. Address: Key Lab. of Industrial 
Fermentation Microbiology, Ministry of Education, College 
of Biotechnology, Tianjin Univ. of Science & Technology, 
Tianjin, 300457, PR China.

2271. Utama, Zaki; Okazaki, Y.; Tomotake, H.; Kato, N. 
2013. Tempe consumption modulates fecal secondary bile 
acids, mucins, immunoglobulin A, enzyme activities, and 
cecal microfl ora and organic acids in rats. Plant Foods for 
Human Nutrition 68(2):177-83. June. [34 ref]
• Summary: “Abstract: The present study investigated 
the effect of dietary tempe, a fermented soy product, on 
the colonic environment of rats fed high-fat (HF, 30% fat; 
experiment 1) or low-fat (LF, 6% fat; experiment 2) diets.” 
Address: Graduate School of Biosphere Science, Hiroshima 
Univ., 1-4-4, Higashi-Hiroshima 739-8528, Japan.

2272. Shurtleff, William; Aoyagi, Akiko. comps. 2013. 
History of soymilk and other non-dairy milks (1226-
2013): Extensively annotated bibliography and sourcebook 
(Continued–Document part II). Lafayette, California: 
Soyinfo Center. 2,972 p. Printed 30 Aug. 2013. 28 cm. [8761 
ref]
• Summary: (Continued): 1936 June–Sobee, the world’s 
earliest known branded soy-based infant formula, is launched 
by the American Soya Products Corp. of Evansville, Indiana.
 1939 autumn–Dr. Harry W. Miller, forced by the war 
in China to return to the USA, starts making soymilk at Mt. 
Vernon, Ohio, in a large brick plant which he and coworkers 
built from the ground up. The fi rst two products are canned 
liquid soymilk (made in a pressure cooker and fortifi ed with 
vitamins and minerals) and malted soymilk (Soy-A-Malt). 
Pressure from the powerful U.S. dairy industry and the 
USDA convinced Miller not to call his product ‘soymilk,’ so 
he latinized the name to Soya Lac. This term was fi rst used 
in late 1939 for Miller’s fi rst American soymilk.
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 1940 March–K.S. Lo, founder and managing director of 
the Hong Kong Soya Bean Products Co. Ltd. starts to make 
soymilk in Hong Kong. His product, originally named Vita 
Milk (Wai-ta-nai in Chinese) was fortifi ed with calcium, cod-
liver oil, and vitamins, and sold in milk bottles, primarily 
as a nutritious, affordable beverage for refugees. In June 
1940 the product was renamed Sunspot, and in 1953 it was 
renamed Vitasoy.
 1943–Bob Rich fi rst learned about soymilk from 
employees of Henry Ford, who were making soymilk at 
the Carver Laboratory in Dearborn, Michigan, for use 
in the Ford Hospital. In April 1945 Rich Products Corp. 
launched Whip Topping–a non-dairy product. The fi rst 
lawsuit against Whip Topping (1949) charges that this is an 
imitation dairy product–and thus illegal. Bob Rich and Rich 
Products (Buffalo, New York) mount an aggressive defense, 
contending that their product is not an imitation (which 
implies inferiority to the real product) but a replacement. By 
1974 Rich Products (which now also made non-dairy Coffee 
Rich–a coffee whitener or creamer) had won 40 cases. That 
year the Kansas Supreme Court declared Coffee Rich “a 
new and distinct food” and the dairy lobby gave up. Were it 
not for Bob Rich and his lead attorney, Ellis Arnall (former 
attorney general and governor of Georgia, 1943-47), non-
dairy products might still be illegal in the USA!
 1950s–Soymilk enters the modern era as it begins to 
be marketed in bottles like soft drinks, largely due to work 
by K.S. Lo of Vitasoy in Hong Kong and Yeo Hiap Seng in 
Singapore.
 1956 Dec.–The Plantmilk Society has its fi rst annual 
general meeting in London. Mr. C.A. Ling is in the chair. 
This report in The Vegan is the earliest English-language 
document seen that uses the word “plantmilk” to refer to 
soymilk and other non-dairy milks–a nice short word.
 1957–Japan’s fi rst commercial soymilk, sold in bottles, 
named Tônyu, is introduced by the Ueda Tofu Shop in 
Hachioji, Tokyo. Dr. Harry Miller was the inspiration for and 
helped to establish the shop.
 1960s–In Japan, soymilk slowly increases in popularity. 
New manufacturers are: Nihon Tanpaku Kogyo (1962). 
College Health Foods (later renamed San-iku Foods) in 
Chiba prefecture with its Soyalac (1969, also inspired 
and aided by Dr. Harry Miller). Luppy Tanpaku (House 
Shokuhin) in Saitama prefecture with its Luppy soymilk 
(1969).
 1965–ProSobee, the world’s earliest known non-dairy 
infant formula based on soy protein isolates, is launched by 
Mead Johnson & Co. of Evansville, Indiana.
 1966–The enzyme lipoxygenase is discovered by 
scientists at Cornell University [Ithaca, New York] to be 
responsible for the “beany” fl avor in soymilk. They develop 
a process which can be used to help eliminate this “beany” 
fl avor.
 1967–Soymilk begins to be packaged aseptically in Tetra 

Pak cartons. This allows it to be sold without refrigeration 
for six months or more. The fi rst such product was Beanvit, 
made by Yeo Hiap Seng Ltd. in Singapore and packaged in a 
disposable tetrahedron-shaped container.
 1970s and 1980s–Soymilk becomes a popular beverage 
throughout Asia, spreading to Europe, Australia and the 
United States.
 1979–Hong Kong Soya Bean Products Co. Ltd. starts 
to export Vitasoy, packed in Tetra Brik cartons, to selected 
countries throughout the world. By the early 1980s exports 
were going to over 20 countries, both developed and 
developing. Exports to the USA began in 1980.
 1980 Jan.–DE-VAU-GE Gesundkostwerk, a Seventh-
day Adventist food company near Hamburg, Germany, 
launches GranoVita Soja Drink in 500 ml Tetra Brik cartons; 
this soymilk product is made by N.V. Vandemoortele (one 
of Europe’s largest oilseed crushers, founded in 1934) in 
Izegem, Belgium.
 1980 June–N.V. Alpro is founded by Vandemoortele to 
take over production of this soymilk. Inspired and headed 
by Philippe Vandemoortele, Alpro purchased the land on 
which it was located from Vandemoortele, and became an 
independent manufacturer. Alpro quickly became Europe’s 
leading producer of soymilk, making private-label brands for 
scores of companies.
 1983 July–Edensoy brand soymilk is launched by Eden 
Foods of Clinton, Michigan. Imported from Japan (where 
it is made by Marusan-Ai Co.), it is sold in plain and carob 
fl avors in stand-up foil retort pouches.
 1984 Feb.–The fi rst comprehensive study of the 
soymilk market in the U.S. is published by Soyfoods Center 
of Lafayette, California. It estimates that total soymilk 
consumption in the U.S. in 1983 (not including soy-based 
infant formulas) was 2.68 million gallons (26% of this was 
imported), and total production of soy-based infant formulas 
was 32 million gallons.
 1984 March–Vitasoy (USA) introduces the fi rst soymilk 
whose fl avor is described as “Original”–meaning dairylike or 
resembling (as much as possible) dairy milk.
 1984 Aug.–Westsoy Natural brand soymilk is launched 
by Westbrae Natural Foods of Emeryville, California. 
Imported from Japan (where it is made by San-Iku Foods), it 
is sold in one fl avor in stand-up foil retort pouches.
 1984 Oct.–Westbrae Natural Malted’s, a thick soymilk 
resembling a milk shake, are launched in many fl avors by 
Westbrae Natural Foods, imported from Japan.
 1986 Nov.–Edensoy starts to be made in America by 
American Soy Products (ASP) at a large, modern plant in 
Saline, Michigan, and sold in Tetra Brik aseptic cartons. ASP 
is a joint venture of 4 Japanese companies and Eden Foods.
 1986–Raj Gupta (of ProSoya Foods International, 
Ottawa, Ontario, Canada) applies for two patents on the 
oxygen-free, cold-grind process and equipment that he has 
invented. The fi rst U.S. patent is issued on 17 May 1988. 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   772

© Copyright Soyinfo Center 2021

This process soon becomes widely used to make good-
tasting soymilk. ProSoya becomes a major manufacturer of 
systems used to make soymilk worldwide.
 1988 Nov.–Pacifi c Foods of Oregon launches its fi rst 
soymilk product, Naturally Northwest Soy Beverage [Plain], 
in a 1-quart Tetra Brik Aseptic carton. The company’s new 
factory is in Tualatin, Oregon.
 1990 April–WestSoy Lite, America’s fi rst “lite” soymilk, 
with a low fat content, is introduced in plain, vanilla, and 
cocoa fl avors by Westbrae Natural Foods. Made by adding 
water to regular soymilk, the product is less expensive to 
make, but also contains less nutrients.
 1990 June–Alpro opens a new soymilk plant at 
Wevelgem, Belgium. Costing about US$15 million and 
having a capacity of 45 million liters a year, it is reputed to 
be the largest in the world. Alpro now makes about 70% of 
the soymilk in Europe.
 1990 June–Rice Dream, a non-dairy beverage, is 
launched in a Tetra Pak aseptic carton by Imagine Foods 
of Palo Alto, California. It is made by California Natural 
Products of Manteca, California, using an innovative 
patented process, in which the ground rice is digested 
by enzymes. Many prefer its fl avor to that of soymilk. 
(Continued). Address: Soyinfo Center, P.O. Box 234, 
Lafayette, California 94549. Phone: 925-283-2991.

2273. Lee, Na-Ri; Go, Tae-Hun; Lee, Sang-Mee; Hong, 
Chang-Oh; Park, Kyu-Min; Park, Geun-Tae; Hwang, 
Dae-Youn; Son, Hong-Joo. 2013. [Characteristics of 
chungkookjang prepared by Bacillus amyloliquefaciens with 
different soybeans and fermentation temperatures]. Korean J. 
of Microbiology 49(1):71-77. [16 ref. Kor; eng]
• Summary: “This study was carried out to investigate 
the characteristics of Chungkookjang depending on 
different soybeans and fermentation temperatures using 
Bacillus amyloliquefaciens C2 isolated from homemade 
Chungkookjang. The highest protease activity was 854 U/g 
in yellow soybean Chungkookjang and 847 U/g in black 
soybean Chungkookjang at 35ºC.” Address: 1-4. College of 
Natural Resources and Life Science, Pusan National Univ., 
Miryang 627-706, Republic of Korea.

2274. Hackler, Vincent. 2014. Nattokinase and the company 
that put it in the map (Interview). SoyaScan Notes. Feb. 7. 
Conducted by William Shurtleff of Soyinfo Center.
• Summary: Nattokinase, an enzyme isolated from natto, has 
been shown in scientifi c studies to reduce one’s risk of heart 
disease when consumed regularly as a supplement. Vincent 
works closely with Japan Bioscience Laboratory (Nihon 
Seibutsu Kenkyujo) to study and disseminate the benefi ts of 
nattokinase. This company put nattokinase on the map. They 
have funded 14 human trials and 13 non-human trials that 
show the effi cacy of the product. They have also funded one 
human study that shows the safety of nattokinase.

 How does the enzyme work in the human body? 
Nattokinase decreases the ability of blood to clot. This “thins 
the blood” and might protect against conditions caused by 
blood clots such as stroke, heart attack, and others. Natto has 
been used (mainly in Japan) as a folk remedy for diseases of 
the heart and circulatory system (cardiovascular disease) for 
hundreds of years. Nattokinase, the chemical in natto that 
is probably responsible for its effects, was discovered by 
a University of Chicago [Illinois] researcher, Dr. Hiroyuki 
Sumi. Nattokinase has also been found to lower C-reactive 
protein (CRP), a protein found in the blood, the levels of 
which rise in response to infl ammation. CRP is synthesized 
by the liver. Measuring CRP level is a screen for infectious 
and infl ammatory diseases. Rapid, marked increases in 
CRP occur with infl ammation, infection, trauma and tissue 
necrosis, malignancies, and autoimmune disorders. Because 
there are many disparate conditions that can increase 
CRP production, an elevated CRP level does not diagnose 
a specifi c disease. CRP is used mainly as a marker of 
infl ammation.
 Nattokinase is used for cardiovascular diseases 
including heart disease, high blood pressure, stroke, chest 
pain (angina), deep vein thrombosis (DVT), “hardening of 
the arteries” (atherosclerosis), hemorrhoids, varicose veins, 
poor circulation, and peripheral artery disease (PAD).
 It is also used for pain, fi bromyalgia, chronic fatigue 
syndrome, endometriosis, uterine fi broids, muscle spasms, 
infertility, cancer, and a vitamin-defi ciency disease called 
beriberi.

2275. Shurtleff, William; Aoyagi, Akiko. comps. 2014. 
History of soybeans and soyfoods in Japan, and in Japanese 
cookbooks and restaurants outside Japan (701 CE to 
2014): Extensively annotated bibliography and sourcebook 
(Continued–Document part II). Lafayette, California: 
Soyinfo Center. 3377 p. Printed 19 Feb. 2014. 28 cm. [11505 
ref]
• Summary: (Continued): 1641–The Dutch and their 
representatives are moved from Hirado to the tiny artifi cial 
island of Deshima / Dejima built by the shogunate in 
Nagasaki harbor, where they were kept as virtual prisoners. 
During this time Japan maintained contact with only two 
other nations: China and Korea. Chinese merchants were 
also allowed to trade at Nagasaki, but under strict controls.
 1647 Oct. 16–Japanese soy sauce (shoyu) is now being 
exported from Nagasaki, Japan, by the Dutch East India 
Company. In the earliest known handwritten letter (in Dutch) 
it is called soije (Int. Comptoir Nagasaekij). The Dutch 
merchants who exported shoyu in kegs from Japan did 
their best to spell it as it sounded–phonetically. Here is how 
that spelling evolved–based on documents now at Soyinfo 
Center; each appears in this book:
 1647 Oct.–soije
 1651 June–sooje
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 1652 July–soij
 1652 Aug.–soije
 1652 Oct.–soije
 1652 Oct.–zoije
 1654 July–soijo.
 1655 Aug.–soija
 1656 March–soeije
 1657 Aug.–soija
 1659 Aug.–soija
 1660 June–soije
 1665 Feb.–soija
 1669 Feb.–soija
 1669 Feb.–soija
 1674 Nov.–sooij
 1675 Nov.–soija
 1676 March–soija
 1676 June–soija
 1678 Nov.–soija
 1680 June–soije
 Note: The words “soy,” “soya” and “soja,” and the 
term “soy sauce” came into English from the Japanese word 
shoyu via the Dutch. Thus, the name of the soybean was 
derived from the name of the sauce made from it.
 1661–Kikkoman traces its origins to this date when 
the Takanashi and Mogi families constructed breweries and 
started brewing soy sauce (Fruin 1983).
 1712–Englebert Kaempfer, a German who lived in 
Japan, is the fi rst European to give detailed descriptions of 
how miso and shoyu are made in Japan–in his landmark 
Latin-language book Amoenitatum exoticarum politico-
physico-medicarum [Exotic novelties, political, physical, 
medical, Vol. 5, p. 834-35]. He also mentions koji (which 
he calls koos), but he does not understand what it is, how it 
functions, or how it is made.
 1727–Miso is fi rst mentioned in an English-language 
publication, The History of Japan, by Englebert Kaempfer. 
He spells it “Midsu, a mealy Pap, which they dress their 
Victuals withal, as we do butter.”
 1750 Dec.–Soy sauce fi rst reaches North America–
arriving fi rst in New York Harbor bearing the name “India 
Soy.” It was made in Japan and exported by the Dutch East 
India Co. to Amsterdam; from there it made its way to New 
York.
 1797–The Nihon Sankai Meisan Zue [Illustrations of 
Japanese Products of Land and Sea] contains the earliest 
known illustration of koji being made in Japan; the koji is 
then shown being made into sake.
 1804–San Jirushi starts making tamari shoyu and miso 
in Kuwana, Japan. The company name was changed in 1909 
from ‘Minato-ya’ to ‘Sato Shinnosuke Shoten’ and fi nally to 
‘San-Jirushi Brewing Corporation’ in 1963 (Earle 1988).
 1853 July 8–A fl eet of ships headed by Commodore 
Matthew Perry (USA) arrives in Japan to “open” Japan 
to trade with the West. For the previous 220 years, during 

the Tokugawa period (1600-1868) the ruling shoguns had 
initiated a policy of self-imposed isolation (sakoku) or 
exclusion to keep out foreign infl uences.
 1867–A Japanese and English Dictionary (1st edition), 
by James C. Hepburn, is published. Many soy-related words 
and terms appear. * = word fi rst appears in English in this 
dictionary:
 Amazake *
 Daidz [Daizu]
 Go–Beans mashed into paste.
 Gokoku–The fi ve cereals, incl. beans.
 Hirodz * [Hirodzu, Hiryozu]
 Kinako *
 Kiradz * [Kiradzu, Kirazu = okara]
 Koji *
 Mame
 Mame no ko
 Miso
 Natto *
 Nigari
 Sh’taji * [Shitaji = woman’s word for soy sauce]
 Shoyu *
 Tofu *
 Yuba *
 Yu-dofu
 1868 Sept. 12–The Meiji Restoration in Japan begins. 
Formal coronation of the emperor Meiji. He is the fi rst 
emperor of Japan with real power since 1192–during which 
time the military shoguns had held the real power. Oct. 23–
The name of his era is changed to Meiji. Nov. 6. The capital 
of Japan is moved from Kyoto to Edo, and Edo is renamed 
Tokyo.
 1871 July–A brewing tax (jozo-zei) and patent tax are 
levied on clear sake (seishu), unclear sake (dakushu), and 
shoyu. But in 1875 the two taxes on shoyu are discontinued 
because shoyu is considered one of the necessities of life.
 1873 May–The Japanese government exhibits soybeans 
at the exposition in Vienna, Austria. Also at this expo, 
Kikkoman uses glass bottles for their shoyu for the fi rst time.
 1878–The fi rst offi cial government statistics on soybean 
cultivation in Japan start to be compiled. This year the area 
is 411,200 hectares and production is 211,700 metric tons 
[tonnes; the yield is 514 kg/ha].
 1890 Dec.–Jokichi Takamine arrives in Chicago, 
Illinois, and (working closely with both his wife’s parents), 
establishes the Takamine Ferment Co. and becomes involved 
in a project (with the “whisky trust”) to replace malt with 
koji in the manufacture of whisky in order to increase the 
yield of whisky per bushel of corn and decrease the cost of 
making whisky.
 1891 Feb. 28–The fi rst article about the work of Jokichi 
Takamine that mentions “diastase” (a starch-digesting 
enzyme now, called amylase) or “koji” (the source of 
enzymes in making Japanese sake, soy sauce, miso, and 
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amazake) is published. These enzymes “convert starch into 
sugar,” which (in the absence of salt) can then be fermented 
into alcohol.
 It also states that “Mr. Takamine has patented his new 
process in Europe and the United States” and that he has just 
entered into a contract with the Distillers’ and Cattle Feeders’ 
Company (whisky trust) of Peoria, Illinois (Peoria Herald, p. 
8).
 1894 Feb. 23–Jokichi Takamine applies for his earliest 
patent (U.S. Patent No. 525,823) which contains the word 
“enzyme” (or enzymes”) or the terms “diastatic enzyme” or 
“taka-koji” or “tane-koji” in connection with koji. This is 
the fi rst patent on a microbial enzyme in the United States. 
This enzyme “possesses the power of transforming starch 
into sugar.” This patent was issued on 11 Sept. 1894. It was 
the key patent in the production of Taka-diastase, a digestive 
enzyme.
 “Takamine, in 1894, was probably the fi rst to realize 
the technical possibilities of enzymes from molds and to 
introduce such enzymes to industry” (Underkofl er 1954, p. 
98).
 1895 April 17–The Treaty of Shimonoseki ends the 
Sino-Japanese War (1894-95); Japanese victory establishes 
Japan as a regional power. China is obliged to cede Taiwan 
(Formosa), the nearby Pescadores Islands, and the Kwantung 
Peninsula in South Manchuria to Japan; recognize Korea’s 
independence; pay 200 million taels indemnity; open more 
ports; and negotiate a commercial treaty. The latter, signed in 
1896, gave Japan all the privileges that the Western powers 
had in China and added the further privilege of carrying on 
‘industries and manufactures,’ using the cheap labor in the 
treaty ports. The Kwantung Peninsula (southern Manchuria) 
soon became an important source of soybeans for Japan.
 1901–Crushing of soybeans starts in Japan. Owada 
Seisakusho of Tsuruga, Fukui prefecture, Japan, starts 
making soy oil and soybean cakes using the press method 
(assaku-ho).
 1901–Nakahara Kota is issued a patent on his process 
for making dried-frozen tofu indoors in a freezer (jinko 
kôri-dofu). This makes it possible to produce a good-quality 
product year round. This year there are 453 makers of 
dried-frozen tofu in Nagano. Nagano prefecture encouraged 
production of this product during the Russo-Japanese War as 
a side home industry.
 1905 Sept. 5–The Treaty of Portsmouth ends the Russo-
Japanese War (Feb. 1904-1905). In a mere 50 years Japan 
had transformed itself from an isolated underdeveloped 
country with no industrial base into a modern nation, a 
major military and industrial power. The victorious Japanese 
move into Korea. The treaty gave Japan the Russian lease 
on the Kwantung Peninsula and the Russian-built South 
Manchurian Railway as far north as Changchun. This event 
won for Japan full status as a world power and equality with 
the nations of the West. In its victory over Russia, Japan 

became the fi rst non-white or non-Western nation to defeat a 
white or Western nation in a war.
 1905–At about this time, soybean cake (daizu kasu) 
passes fi sh cake to become the main fertilizer for crops in 
Japan.
 1906 April–Katayama, in Japan, reports that he has 
made “A condensed vegetable milk” from soy-beans.
 1906 Aug.–”On the microorganisms of natto,” by S. 
Sawamura is published in a scientifi c journal in Japan. 
He found two bacteria in natto. He was the fi rst to isolate 
Bacillus natto Sawamura from natto, to give that name to the 
newly-discovered microorganism, and to show that it was 
responsible for the natto fermentation. (Continued). Address: 
Soyinfo Center, P.O. Box 234, Lafayette, California 94549. 
Phone: 925-283-2991.

2276. Lee, Ggot-Im; Lee, Cherl-Ho. 2014. Safety aspects of 
alkaline-fermented foods. In: Prabir K. Sarkar & M.J. Robert 
Nout, eds. 2014. Handbook of Indigenous Foods Involving 
Alkaline Fermentation. Boca Raton, Florida: CRC Press, 
Taylor & Francis Group. xxviii + 601 p. See p. 399-423. [69 
ref]
• Summary: Contents: 6.1 Alkaline-fermented foods (AFFs) 
are generally safe (Korean chongkukjang and doenjang, 
Japanese natto, Chinese douchi, Thai thua nao, and Nepalese 
and Indian kinema, which are all made from soybean, belong 
to this class of fermented foods. Bacillus subtilis and related 
bacilli are the essential and main microorganisms responsible 
for making AFFs). 6.1.1 Initial thermal treatment.
 6.1.2. Growth of Bacillus subtilis (It’s optimal growth 
temperature is around 40ºC. Several researchers have 
reported that Bacillus subtilis and Bacillus pumilus can 
produce metabolites that inhibit the growth of pathogenic 
bacteria. The Bacillus species, especially B. subtilis, not only 
have an antibiotic effect, they also produce strong proteolytic 
enzymes that hydrolyze that protein in the beans and seeds 
into peptides and amino acids, and fi nally into ammonia. 
The combination of high pH and high concentration of free 
ammonia, along with rapid growth of B. subtilis at the high 
temperature of 40ºC makes it very diffi cult to grow).
 6.1.3 pH change (The pH of AFFs typically rise from 
6.0 to 7.0 at the start to 7.9 to 9.0 at the end. Many of the 
pathogenic and spoilage microorganisms are inhibited by a 
pH over 8.0). 6.1.4 Cooking process.
 6.2 Hazards in alkaline-fermented foods 
(microbiological and chemical). 6.2.1 Microbiological 
hazards (Bacillus cereus is the main culprit). 6.2.1.2 Other 
potential pathogens. 6.2.1.3 Mycotoxins (incl. afl atoxins). 
6.2.2 Chemical hazards: Biogenic amines (Biogenic amines 
have been reported in AFFs such as natto, chongkukjang, 
and doenjang. Miso is reported to have had high levels of 
histamine, putrescine, cadaverine, and tyramine).
 6.3 Control of hazards (by applying good agricultural 
practices {GAP} and hazard analysis and critical control 
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points (HACCP)). 6.3.1 GAP. 6.3.2 HACCP (The critical 
control points are placed in the fl owchart of operational 
steps). 6.4 Conclusion.
 Soy-related tables: 6.3 Approximate pH tolerance of 
some microorganisms (shows maximum and minimum for 
each).
 6.6 Main biogenic amines and their precursors. This 
table has 4 columns: Compound name, precursor structure 
(2), and molecular weight. It also has 9 rows: Agmatine, 
Tryptamine, 2-Phenylethyl amine, Putrescine, Cadaverine, 
Histamine, Tyramine, Spermidine, and Spermine.
 6.7 Contents of biogenic amines in different fermented 
soybean products (mg/kg). This table has 10 columns: 
Tyramine, Tryptamine, Histamine, Putrescine, Cadaverine, 
Phenylethylamine, Spermine, Spermidine and Reference. It 
also has 9 rows: Miso, Doenjang (Korean traditional type), 
Doenjang (Korean modern type), Miso Chongkukjang, 
Chongkukjang powder, natto (Japanese), natto (Taiwan), 
natto (Japanese). The foods with the highest Spermidine 
content are (1) natto (Japanese) 339.7. (2) chongkukjang 
powder 54.6 (3) chongkukjang 52.0.
 Soy-related fi gures: 6.1 (graph) The pH change of 
several alkaline-fermented foods (Chongkukjang, Thua 
nao, and Ogiri), Address: Korea Food Security Research 
Foundation, Korea University, Seoul, South Korea.

2277. Li, Li-Te; Ma, Yan-Li. 2014. Meitauza. In: Prabir 
K. Sarkar & M.J. Robert Nout, eds. 2014. Handbook of 
Indigenous Foods Involving Alkaline Fermentation. Boca 
Raton, Florida: CRC Press, Taylor & Francis Group. xxviii + 
601 p. See p. 76-87. [20 ref]
• Summary: Contents: Okara: the raw material of meitauza 
production (It is a traditional fermented food in Hubei 
province, especially in the Wuhan region). Production 
methods of meitauza (uses Mucor or Actinomucor or 
Rhizopus molds obtained naturally). Microbiology of 
meitauza production. Chemical changes accompanying 
meitauza production. Nutrition and functionality of meitauza. 
Problems about meitauza production. Consumption and 
prospects of meitauza.
 Figures: (2.33) Diagram. Traditional production process 
of meitauza.
 (2.34) Two graphs. Changes in moisture content, pH, 
and protease activity (a) and contents of crude protein, 
soluble protein, and amino nitrogen (b) during meitauza 
production by Actinomucor elegans and Zymomonas mobilis 
(From Xu, X. et al., Study on the Meitauza production from 
Okara by Actinomucor elegans and Zymomonas mobilis, 
in Information Technology and Agricultural Engineering, 
eds. E. Zhu, and S. Sambath, pp. 329-336, Springer, Berlin, 
2012).
 (2.35) Diagram. Structure of 8-hydroxydaidzein.
 (2.36) Microphotographs of okara fermented by 
Aspergillus oryzae and Aspergillus niger for 10 days (4x10): 

(a) unfermented okara; (b) A. oryzae-fermented okara; 
(c) A. niger-fermented okara. (From Li, Y. et al., Nongye 
Gongcheng Xuebao/Transactions of the Chinese Society of 
Agricultural Engineering, 28, 248-253, 2012.)
 (2.37) Different types of meitauza in China. (a) Fresh 
meitauza; (b) vacuum-packaged meitauza; (c) homemade 
strip meitauza.
 Tables: (2.11) Changes in free amino acid content during 
the fermentation of okara to produce meitauza.
 Note: The main microorganism used to ferment 
meitauza is unclear. We have previously called meitauza 
“okara tempeh.” The main microorganism for tempeh is 
Rhizopus. Address: College of Food Science and Nutritional 
Engineering, China Agricultural Univ., Beijing, China.

2278. Sarkar, Prabir K.; Nout, M.J. Robert. eds. 2014. 
Handbook of indigenous foods involving alkaline 
fermentation. Boca Raton, Florida: CRC Press, Taylor & 
Francis Group. xxviii + 601 p. Illust. Index. 24 cm. [500+ 
ref]
• Summary:  This is a unique and outstanding book. 
Contents (through Chapter 2): Series preface. Preface. 
Editors. Contributors. 1. Introduction. 2. Diversity of 
plant-based food products involving alkaline fermentation. 
Chapter 2 is divided into “2.1 Legume products” and “2.2 
Non-legume products.” “2.1 Legume products” is divided 
into “2.1.1 Soybean products” and “2.1.2 Non-soybean 
products.” The soybean products are:
 Natto, by Toshirou Nagai (p. 8-18).
 Douchi, by Li-Te Li and Yan-Li Ma (p. 18-33).
 Kinema and similar products, by Pabir K. Sarkar and 
M.J. Robert Nout (p. 33-53).
 Doenjang, by Kun-Young Park Ji-Kang Jeong (p. 33-
63).
 Chongkukjang, by Jang-Eun Lee, Ggot-Im Lee, and 
Cherl-Ho Lee (p. 63-71).
 Douchi, by Li-Te Li and Yan-Li Ma (p. 18-33).
 Thua Nao, by Ekachai and Chukeatirote (p. 71-76).
 Meitauza, by Li-Te Li and Yan-Li Ma (p. 76-87).
 Yandou, by Hongjiang Yang (p. 87-92).
 For other soy-related material: Soybean, p. 4-5. 
Cultivation, p. 8. Protein, p. 8. Tempe bongkrek, p. 150. 
Yeasts, p. 282-89. Soy dawadawa, p. 285. Meju yeasts, p. 
287-88. Nutritional value, p. 323-24. TI [trypsin inhibitor] 
reduction, p. 336 Antioxidative activity, p. 342-43. Okara; 
See also Meitauza. Okara, antioxidative activity, p. 343-44. 
Miso, biogenic amine levels in, p. 411, 413t. Spermidine, 
contents in different fermented soybean products, p. 413t, 
414.
 Note: Biogenic amines include (table 6.7, p. 413): 
tyramine, tryptamine, histamine, putrescine, cadaverine, 
phenylethylamine, spermine, and spermidine. Spermine, 
precursor of, p. 412t. Spermidine, precursor of, p. 412t 
Spermidine, contents in differented fermented soybean 
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products, p. 413t, 414. Soybean meal, alkaline protease 
production, p. 480-81. Soy sauce, p. 490.
 From the publisher (back cover): “Handbook of 
Indigenous Foods Involving Alkaline Fermentation details 
the basic approaches of alkaline fermentation, provides a 
brief history, and offers an overview of the subject. Devoted 
exclusively to alkaline-fermented foods (AFFs), this text 
includes contributions from experts from around the globe. 
It discusses the diversity of indigenous fermented foods 
involving an alkaline reaction, as well as the taxonomy, 
ecology, physiology, and genetics of predominant 
microorganisms occurring in AFFs.
 “Presented in 10 chapters, the book explains how 
microorganisms or enzymes transform raw ingredients 
into AFFs. It discusses the quality and safety aspects of 
AFFs, and considers the challenges associated with the 
technological aspects in modernizing AFFs. It stresses 
the signifi cance of the microbiological and biochemical 
processes in the fermentations, as well as the factors that 
infl uence the development of the characteristic microbiota, 
and the biochemical and organoleptic changes induced by 
them. It also proposes solutions, discusses the value of AFFs 
and related dominant microorganisms, and assesses the 
future of AFFs.
 “The authors highlight commonly known foods 
and beverages of plant and animal origin. They provide 
insight into the manufacture, chemical and microbiological 
composition, processing, and compositional and functional 
modifi cations taking place as a result of microbial and 
enzyme effects. The text examines safety, legislation, 
traditional and industrialized processes, as well as new 
product development, and opportunities for developing 
commodities from Africa, Asia, Europe, USA, and the 
Middle East. In addition, it also assesses the value of food 
processing by-products, biotechnology, and engineering 
of solid-state processes, modern chemical and biological 
analytical approaches to safety, and health and consumer 
perception.”
 This book contains a wealth of new and detailed 
information about several fermented foods, including 
Meitauza (by Li-Tee Li and Yan-Li Ma) which is made from 
okara (p. 76-87) and Yandou (by Hongjiang Yang), which is 
a fermented salted soybean food, widely consumed in eastern 
China, especially in Jiangsu province and surrounding areas 
(p. 87-92).
 Note: Cherl-Ho Lee (PhD of Korea Univ., Seoul), wrote 
2.1.1.5 Chongkukjang (p. 63-71), Hongeohoe (p. 224-28), 
and 6. Safety aspects of alkaline fermented foods (p. 399-
423). Address: 1. Dep. of Botany, Univ. of North Bengal, 
Siliguri, India; 2. Lab. of Food Microbiology, Wageningen 
Univ., Wageningen, the Netherlands.

2279. Yang, Hongjiang. 2014. Yandou. In: Prabir K. Sarkar 
& M.J. Robert Nout, eds. 2014. Handbook of Indigenous 

Foods Involving Alkaline Fermentation. Boca Raton, 
Florida: CRC Press, Taylor & Francis Group. xxviii + 601 p. 
See p. 87-92. [2 ref]
• Summary: Contents: Introduction. History Manufacturing 
procedure. Starter culture (a strain of Bacillus subtilis). 
Nutritional and physicochemical characteristics.
 Figures: (2.38) Photos. Raw soybeans (a), and yandou 
(b), made by Bacillus subtilis HB-1 as starter strain.
 (2.39) Nine photos of commercial yandou products with 
outer and inner packages.
 (2.40) Photo and graph. Proteolytic activity of Bacillus 
subtilis strain HB-1: clear zones of casein hydrolysis around 
colonies inoculated on casein agar plate (a), and neutral 
protease activity measurements at different time intervals (b). 
(From Qin, H. et al., Food Control, 31, 22-27, 2013).
 (2.41) Morphology of Bacillus subtilis strain HB-1 
on three different agar plates: enzyme production medium 
(a), Luria Bertani (LB) medium (b), and LB medium 
supplemented with 3% L-glutamic acid (c). (From Qin, H. et 
al., Food Control, 31, 22-27, 2013).
 History of yandou: Its early history is based on a legend, 
quite similar to the legend of the origin of natto in Japan. 
Historically it became very popular in Jiangsu province 
during the Ming Dynasty (1368-1644 AD). It was fi rst 
mentioned in the Yue Shan Cong Tan written by Li Wenfeng 
(1510-1522 AD). Note: No citations are given for any of 
these statements about the early history of yandou. Address: 
Key Laboratory of Industrial Fermentation Microbiology, 
Ministry of Education, College of Biotechnology, Tianjin 
Univ. of Science and Technology, Tianjin, China.

2280. Baek, Ji Eun; Choi, Y.H.; Song, J.; Yun, H.T.; Choi, 
H.S.; Park, S.Y. 2014. [Physicochemical properties of 
cheonggukjang with fermentation period for a variety 
of soybean cultivars]. Korean J. of Food and Nutrition 
27(4):742-50. Aug. [28 ref. Kor; eng]
• Summary: Cheonggukjang (also spelled cheongkukjang) is 
Korean-style natto.
 “This study was done in order to investigate the changes 
in quality of Cheonggukjang for soybean cultivars during 
fermentation. Cheonggukjang of 14 cultivars that were 
inoculated with Bacillus subtilis 15893 was produced, and, 
then, it was measured for hardness, proximate composition, 
amino nitrogen, enzyme activity, and total aerobic bacteria 
counts. In a raw bean, the highest hardness value was 
16,975 g from Sunyu. In a steaming bean, Jangwon had 
the highest hardness value and the lowest aerobic bacteria 
counts of forty-eight hours fermented Cheonggukjang. 
Saedanbaek, whose protein content was highest in raw bean, 
was also highest in Cheonggukjang. The amino nitrogen 
content of twenty-four hours fermented Cheonggukjang 
was highest in Saeol and Sunyu while forty-eight hours 
fermented Cheonggukjang was highest in Singi, Daol, 
and Milyang 231. In the protease activity, Saedanbaek 
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had the highest and total aerobic bacteria count that were 
either increased or held as time went on; twenty-four hours 
fermented Cheonggukjang was highest in Milyang 231 and 
Keunol while forty-eight hours fermented Cheonggukjang 
was highest in Chunsang.” Address: 1. Dep. of Agrofood 
Resources, National Academy of Agricultural Science, RDA, 
Suwon 441-853, Korea.

2281. Afi fah, D.N.; Sulchan, M.; Syah, D.; Yanti, -; 
Suhartono, M.T. 2014. Isolation and identifi cation of 
fi brinolytic protease-producing microorganisms from Red 
Oncom and Gembus, Indonesian fermented soybean cakes. 
Malaysian J. of Microbiology 10(4):273-79. *
• Summary: Note: Tempeh gembus is okara tempeh.

2282. Afi fah, D.N.; Sulchan, M.; Syah, D.; Yanti, Y.; 
Suhartono, M.T.; Kim, J.H. 2014. Purifi cation and 
characterization of a fi brinolytic enzyme from Bacillus 
pumilus 2.g isolated from gembus, an Indonesian fermented 
food Preventive Nutrition and Food Science 19(3):213-19. *
• Summary: Note: Tempeh gembus is okara tempeh.

2283. Jasti, L.S.; Lavanya, K.; Fadnavis, N.W. 2015. 
Adsorption induced denaturation: Application to denaturation 
of soybean trypsin inhibitor (SBTI) and lipoxygenase (LOX) 
in soymilk. Biotechnology Letters (Kew, England) 37(1):147-
151. Jan. *
Address: Natural Products Chemistry Div., Indian Inst. of 
Chemical Technology, Uppal Road, Habsiguda, Hyderabad, 
500007, India.

2284. Hartanti, Anastasia Tatik; Rahayu, Gayuh; Hidayat, 
Iman. 2015. Rhizopus species from fresh tempeh collected 
from several regions in Indonesia (Open Access). Hayati 
Journal of Biosciences 22(3):136-42. July. [19 ref]
• Summary: “Abstract: Recent changes in taxonomy of 
Rhizopus, which are now heavily relying on molecular 
approach, create signifi cant problem in assigning species 
name to particular Rhizopus strains isolated from various 
sources, including tempeh. The present study aims to 
determine 36 strains of Rhizopus from tempeh originated 
from 26 locations in Indonesia, using combination 
of molecular phylogenetic analysis based on internal 
transcribed spacer ribosomal DNA sequence, physiology, and 
morphology to species level. The results showed that most of 
the strains belong to R. microsporus-complex, and only one 
strain belongs to R. delemar. Morphological variations within 
R. microsporus were observed, but under current approach 
they were insuffi cient for infraspecifi c delimitation. The 
current report is an important contribution in validating the 
identity of Rhizopus from fresh tempeh in Indonesia.”
 “Introduction: In the last 30 years, taxonomy and 
identifi cation of species belonging to Rhizopus Ehrenb. have 
been signifi cantly changed from traditional morphological 

and physiological approaches (Schipper 1984; Schipper and 
Stalpers 1984; Zheng et al. 2007) to molecular phylogeny-
based identifi cation method (Abe et al. 2006, 2010; Liou et 
al. 2007). The revision of Rhizopus published by Schipper 
(1984) and followed by Schipper and Stalpers (1984) 
were probably the 1st signifi cant monographs of Rhizopus 
worldwide. These monographs provided the fundamental 
morphological-based identifi cation of Rhizopus, which is 
still used until recent time (Schipper 1984; Schipper and 
Stalpers 1984). Three groups, viz, R. microsporus-group, R. 
oryzae Went & Prins Geerl., and R. stolonifer-group, were 
recognized (Schipper and Stalpers 1984).
 “In the molecular-based identifi cation of Rhizopus, one 
of the most signifi cant contributions was of Abe et al. (2006). 
By using molecular phylogenetic analysis based on sequence 
of Rhizopus generated from 18S, internal transcribed 
spacer (ITS), and 28S ribosomal DNA (rDNA) regions, 
they determined three major clusters, i.e. R. microsporus-
group, R. stolonifer-group, and R. oryzae (Abe et al. 2006). 
This result was in concordance with morphological-based 
identifi cation proposed by Schipper and Stalpers (1984). 
Similar result was also published based on D2/D2 region of 
large subunit rDNA (Liou et al. 2007). Latest monograph of 
Rhizopus by Zheng et al. (2007) recognized 10 species, viz, 
R. homothallicus Hesselt & JJ. Ellis, R. microsporus Tiegh., 
R. stolonifer (Ehrenb.Fr.) Lindner, R. sexualis (G. Smith.) 
Callen, R. americanus (Hesselt & JJ. Ellis) RY. Zheng, 
GQ. Chen & XY, Liu, R. arrhizus A. Fisch, R. caespitosus 
Schipper & Samson, R. niveus M. Yamaz, R. refl exus 
Bainier, and R. schipperae Weitzman, McGough, Rinaldi 
& Dell-Latta. This monograph was based on combination 
of sporangial and zygosporic states morphology, maximum 
growth temperature, mating compatibility, and molecular 
systematic. The most important point from Zheng et 
al. (2007) was the proposal of R. arrhizus to replace R. 
oryzae, the most popular Rhizopus species. However, 
based on multigene molecular phylogenetic analysis 
sequences generated from ITS rDNA, actin, and EF-1alpha 
regions, Abe et al. (2010) recognized only eight species, 
viz, R. oryzae, R. delemar (Boidin) Wehmer & Hanzawa 
(basionym: R. niveus M. Yamaz), R. microsporus, R. 
refl exus, R. stolonifer, R. schippeae, R. homothallicus, and 
R. caespitosus. In that report, R. stolonifer was proposed to 
accommodate R. sexualis and R. americanus. In the latest 
molecular phylogenetic analysis combined with morphology, 
physiology and mating-type analyses, all varieties within R. 
microsporus-group described by Abe et al. (2006) and Zheng 
et al. (2007) were reduced into synonymy (Dolatabadi et al. 
2014).
 “In Indonesia, Rhizopus spp. have been known as one 
of the economically important mould because of their role as 
inoculum source for making tempeh, a traditional soybean-
based fermented food. However, information regarding 
diversity of Rhizopus of fresh tempeh and its inoculant has 
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been confusing due to limited information, and outdated 
determination method previously used by Indonesian 
mycologists. For example, R. oligosporus has still commonly 
been recognized as inoculant of tempeh in Indonesia until 
now (Dewi and Aziz 2011; Prihatna and Suwanto 2007), 
although, this name was, a long time ago, transferred as 
var. oligosporus within R. microsporus-group by Schipper 
and Stalpers (1984). In relation to develop a standardization 
of tempeh quality in Indonesia, it is important to have an 
accurate name and valid identifi cation of Rhizopus species. 
Therefore, in this study, 36 strains of tempeh inoculant from 
different regions in Indonesia were identifi ed to provide an 
accurate and valid information regarding the taxonomy of 
Rhizopus spp. from Indonesian fresh tempeh.”
 Discussion: The impact of heavy commercialization 
of tempeh inoculant using particular species of Rhizopus 
has shifted the diversity of Rhizopus species associated 
with tempeh. Reduction of genetic diversity of Rhizopus in 
tempeh is predicted to be affecting the quality of tempeh. 
It is probably due to different species of Rhizopus provide 
different valuable metabolites for human health. For 
example, R. oligosporus produces phytase that degrades 
phytate and consequently increases the availability of 
several minerals such as iron, magnesium, and zinc which 
are strongly bound to phytate. Rhizopus oligosporus is also 
known for producing ergosterol (provitamin D2) and some 
vitamins (Feng et al. 2007). The effect of different species of 
Rhizopus on the nutritional quality of tempeh has not widely 
been studied. However, utilization of R. stolonifer and R. 
oryzae as tempeh inoculants, at least, change the texture, 
aroma and the colour of tempeh (Omosebi and Otunola 
2013).
 “In addition, several ex-type cultures of Rhizopus 
species from Indonesia have neither been preserved nor 
available in microbial culture collection institutions in 
Indonesia, but these ex-type cultures are available in other 
countries culture collection, such as the CBS, Netherland, 
IFO, Japan (Schipper 1984; Schipper and Stalpers 1984; 
Zheng et al. 2007). Above all, conservation of Indonesian 
economically important microbial genetic resources is a 
serious issue. Further inventory of Rhizopus from tempeh in 
many other areas in Indonesia is therefore urgently needed to 
save the diversity of tempeh associated Rhizopus resources.” 
Address: Dep. of Biology, Faculty of Mathematics and 
Natural Sciences, Bogor Agricultural Univ., Darmaga 
Campus, Bogor 16680, Indonesia.

2285. Starzynska-Janiszewska, Anna; Stodolak, B.; Wikiera, 
A. 2015. Proteolysis in tempeh-type products obtained with 
Rhizopus and Aspergillus strains from grass pea (Lathyrus 
sativus) seeds. Acta Scientiarum Polonorum Technologia 
Alimentaria 14(2):125-32. [30 ref. Eng; pol]
• Summary: “The objective of present research was to study 
the proteolytic activity of R. microsporus var. chinensis 

and A. oryzae during tempeh-type fermentation of grass 
pea seeds, and the effect of inoculum composition on the 
protein level and in vitro protein bioavailability in products.” 
Address: Dep. of Food Biotechnology, Univ. of Agriculture 
in Krakow, Poland.

2286. Yu, Kangfu; Woodrow, L.; Poysa, V. 2016. 
Registration of lipoxygenase free food grade soybean 
Germplasm, HS-151. Canadian J. of Plant Science 
96(1):148-504. Jan. [Eng; fre]
• Summary: “Introduction: Herbicide-resistant crops provide 
producers in Eastern Canada with additional effi cacious, cost 
effective, and environmentally acceptable weed management 
options for crop production (Sikkema and Soltani 2007). In 
recent years, seed companies have developed crop hybrids 
/ cultivars that have multiple herbicide resistant traits to 
combat the increased incidence of weed resistance (Vink 
et al. 2012).” Address: Agriculture and Agri-Food Canada 
(AAFC), Harrow Research and Development Centre 
(HDRC), 2585 County Road 20, Harrow, Ontario, N0R 1G0 
Canada.

2287. Patra, Jayanta Kumar; Das, Gitishree; Paramithiotis, 
Spiros; Shin, Han-Seung. 2016. Kimchi and other widely 
consumed traditional fermented foods of Korea: a review 
(Open Access). Frontiers in Microbiology 7:1493. Sept. [164 
ref]
• Summary: “Different types of fermented foods such as 
chongkukjang, doenjang, ganjang, gochujang, and kimchi are 
plentifully available and widely consumed in north eastern 
Asian countries including Korea.” However these are the 
Korean names for these foods.
 “Chongkukjang [Korean-style natto paste] is a 
fermented product manufactured by short term fermentation 
of boiled soybean seeds using Bacillus subtilis in rice straw. 
It is one of the favorite traditional foods in Korea (Su et 
al., 2007; Kwon et al., 2011; Shin and Jeong, 2015). It 
contains a number of useful microorganisms and bioactive 
compounds that are absent from unfermented soybean 
products. Chongkukjang has the shortest fermentation 
period of 2-4 days and is fermented at a high temperature 
(40-43ºC). The soybean proteins are degraded during 
fermentation process by the protein degrading enzymes 
of B. subtilis, and fl avonoid glycosides are converted into 
aglycones by hydrolysis during fermentation, resulting in 
production of free amino acids along with related peptides 
(Nakajima et al., 2005; Kim N. Y. et al., 2008; Wei et al., 
2015). The Koreans have been consuming Chongkukjang for 
hundreds of years. Signifi cant amount of data suggests that 
Chongkukjang contains a number of proteins and minerals 
that can stimulate the generation and growth of human cells 
and strengthen the immune system (Choi et al., 2014; Shin 
and Jeong, 2015). Moreover, there are several reports on the 
bioactive potential of Chongkukjang such as antidiabetic, 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   780

© Copyright Soyinfo Center 2021

antiinfl ammatory, antimicrobial, antioxidant, blood pressure 
lowering activities, and neuroprotective effects (Kang et 
al., 1998; Cho et al., 2000; Yang et al., 2003; Kim et al., 
2004; Kim N. Y. et al., 2008; Wei et al., 2015). Compounds 
like isofl avones (daidzein and genistein) are found at high 
concentrations in Chongkukjang and they were reported to 
possess the protective effect against oxidative damage related 
with atherosclerosis and cancer (Barnes et al., 1996; Anthony 
et al., 1998).
 “Doenjang is traditionally used in Korea as a basic 
seasoning (Kim et al., 2009; Nam et al., 2015). It is produced 
by the fermentation of cooked and crushed soybean seeds 
or blocks, Meju, by naturally occurring bacteria and fungi 
with brine in a container such as a porcelain pot and has 
been consumed for centuries as a source of protein and 
fl avoring ingredient in Korea (Kim et al., 2009; Kwon 
et al., 2010). During recent times, the doenjang has been 
prepared commercially by various local fi rms around the 
Korean peninsula using a slightly modifi ed procedure that 
varies in the quality as affected by the fermentation process, 
microbiota involved, and by the basic ingredients used, 
such as soybeans or a combination of soybeans and grains 
(Yoo et al., 2000; Park et al., 2002). Doenjang has attracted 
much attention due to its health-related benefi cial properties 
such as anticancer, anti-mutagenicity, antioxidative, and 
fi brinolytic activity (Lim et al., 1999, 2004; Ra et al., 
2004). Various types of microorganisms are involved in 
the fermentation of doenjang; the unique fl avors and tastes 
are due to the decomposed products of soybean proteins 
from the soybean seed by the action of microorganisms 
during the fermentation process. A number of reports have 
stated that B. subtilis and B. licheniformis are the dominant 
microorganisms in doenjang along with Aspergillus, Mucor, 
and Rhizopus species (Kang et al., 2000; Nam et al., 2015). 
During the fermentation process, cleavage of -glycosyl 
bond of isofl avone glucoside increases the content of 
isofl avone aglycones, including daidzein and genistein due to 
the rapid microbial growth (Nam et al., 2015). Daily intake 
of doenjang has been reported to suppress the body weight 
gain, cytokine levels, and serum oxidative stress in high-fat-
fed mice (Nam et al., 2015). Similarly, the anti-infl ammatory 
and anti-oxidative stress effects of doenjang have also been 
reported in the adipose tissue (Nam et al., 2015).
 "Ganjang is a kind of Korean soybean sauce made 
from fermented soybeans (Hong-beum, 2004). It contains 
approximately 15-20% salt, 50-70% water, free sugars, 
isofl avones, peptides, and organic acids that are produced 
from the soybeans during the fermentation process (Jeon et 
al., 2002; Shim et al., 2008). The sauce has a characteristic 
black color due to the presence of melanoidins, which are 
formed when carbonyl compounds and amino compounds 
combine together (Kim et al., 2011). The melanoidins 
present in soybean sauce are responsible for its antioxidant 
potential (Choi et al., 1990). Ganjang is prepared from the 

soybeans blocks, meju, which is dried for about 1 week and 
then tied with straw and dried for another 40 days. After the 
meju have dried, they are then fermented in a specially made 
clay pot mixed with salt and water. When the fermentation is 
complete, dark liquid separates, which is called ganjang (soy 
sauce or soya sauce) (Hong-beum, 2004).
 "Gochujang is a fermented paste made of red chili 
powder, glutinous rice powder, pureed soybeans and salt, 
seasonings like garlic and onion, sweetened with a little 
sugar syrup and fermented for long period in specially 
designed earthen vessels (Choi, 2012). It is an essential part 
of the Korean cuisine and is used in almost all the Korean 
foods like bibimbap, noodles etc. It is a basic ingredient for 
other sauces and pastes, it is mixed with the doenjang to 
make samjang, it is used to prepare the chogochujang, salad 
dressing etc. (Choi, 2012)" Address: 1. Research Inst. of 
Biotechnology and Medical Converged Science, Dongguk 
University-Seoul Goyang, South Korea.

2288. Kumar, V.; Rani, A.; Rawal, R.; Husain, S.M. 2016. 
Lipoxygenase-2-free Indian soybean (Glycine max L.) 
genotypes. Current Science 104:586-87. *

2289. Barus, Tati; Wati, Linda; Melani; Suwanto, Antonius; 
Yogiara. 2017. Diversity of protease-producing Bacillus 
spp. from fresh Indonesian tempeh based on 16S rRNA gene 
sequence (Open Access). Hayati Journal of Biosciences 
24(1):35-40. Jan. [34 ref]
• Summary: “Abstract: Tempeh is a type of traditional 
fermented food in Indonesia. The fermentation can 
be performed by Rhizopus microsporus as a main 
microorganism. However, Bacillus spp. is found in 
abundance in tempeh production. Nevertheless, information 
regarding the diversity of Bacillus spp. in tempeh production 
has not been reported yet. Therefore, the aim of this 
investigation was to study the genetic diversity of Bacillus 
spp. in tempeh production based on the 16S ribosomal 
RNA sequence. In this study, about 22 of 24 fresh tempeh 
from Jakarta, Bogor, and Tangerang were used. A total of 
52 protease-producing Bacillus spp. isolates were obtained. 
Based on 16S ribosomal RNA results, all 52 isolates 
were identifi ed to be similar to B. pumilus, B. subtilis, B. 
megaterium, B. licheniformis, B. cereus, B. thuringiensis, 
B. amyloliquefaciens, Brevibacillus brevis, and Bacillus 
sp. All the identifi ed isolates were divided into two large 
clusters: (1) a cluster of B. cereus, B. thuringiensis, Bacillus 
sp., and B. brevis and (2) a cluster of B. pumilus, B. subtilis, 
B. megaterium, B. licheniformis, and B. amyloliquefaciens. 
Information about the Bacillus spp. role in determining 
the quality of tempeh has not been reported and this is a 
preliminary study of Bacillus spp. from tempeh.” Address: 
1-3, 5. Atma Jaya Catholic Univ. of Indonesia, Jakarta 
12930, Indonesia.
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2290. Nagata, Chisato; Wada, K.; Tamura, T.; Konishi, 
K.; Goto, Y.; Koda, S.; Kawachi, T.; Tsuji, M.; Nakamura, 
K. 2017. Dietary soy and natto intake and cardiovascular 
disease mortality in Japanese adults: the Takayama study. 
American J. of Clinical Nutrition 105(2):426-31. Feb. [35 
ref]
• Summary: “Background: Whether soy intake is associated 
with a decreased risk of cardiovascular disease (CVD) 
remains unclear. A traditional Japanese soy food, natto, 
contains a potent fi brinolytic enzyme. However, its relation 
to CVD has not been studied.
 “Objective: We aimed to examine the association of 
CVD mortality with the intake of natto, soy protein, and soy 
isofl avones in a population-based cohort study in Japan.
 “Design: The study included 13,355 male and 15,724 
female Takayama Study participants aged greater than or 
equal to 35 years. At recruitment in 1992, each subject was 
administered a validated semiquantitative food-frequency 
questionnaire. Deaths from CVD were ascertained over 16 
years.
 “Conclusion: Data suggest that natto intake may 
contribute to the reduction of CVD mortality.” Address: 
Dep. of Epidemiology and Preventive Medicine, Gifu Univ. 
Graduate School of Medicine, Gifu, Japan.

2291. Elfalleh, Walid; Sun, Changyun; He, Shudong; Kong, 
Baohua; Ma, Ying. 2017. Changes in enzymatic activities 
during “koji” incubation and natural fermentation of soybean 
paste. J. of Food Processing and Preservation 41(6): 7 p. 
Dec. Epub 31 March 2017. [28 ref]
• Summary: “During the moromi fermentation, all enzymes 
showed a gradual decrease. This result is of immense 
importance for understanding the enzymatic mechanism 
involved and improving the fi nal product by acting at 
different stages along the fermentation process.”
 “Conclusion: Fermented soybean paste, as a functional 
food, offers a plenty of nutritional benefi ts and it is desired 
food for its medicinal and therapeutic proprieties. What is 
more, during fermentation, all large molecules including 
protein, lipid, and carbohydrate in raw soybean are broken 
down by enzymatic hydrolysis during fermentation to small 
molecules such as peptides, amino acids, fatty acids, and 
sugars. These molecules are quickly digested, providing 
immediate energy to the body. This is a desired character 
responsible for health benefi ts and nutritional content of 
soybean products.” Address: 1-2. Harbin Inst. of Technology, 
School of Food Science and Engineering, Harbin, 
Heilongjiang, 150090, China.

2292. Jasinska-Kuligowska, Iwona; Kuligowski, Maciej; 
Hou, Binzhu. 2017. Changes in bioactive compounds and 
antioxidative activity during douchi fermentation process. 
In: Smigielska, Hanna. 2017. Current Trends in Commodity 
Science: Food Safety and Analysis of Bioactive Substances. 

Poznan, Poland. 202 p. See p. 20-27 [47 ref. Eng; pol]
• Summary: Page 21: “Traditional Chinese medicine uses 
douchi for treating dyspepsia, restlessness, asthma, and to 
increase sweating [Xu et al. 2015; Yang et al. 2016].
 “In China, several types of douchi are known and 
depending on water content they can be classifi ed into 
dry douchi and water douchi [Li 2006]. According to 
the dominant microorganisms involved in fermentation, 
douchi can be divided into two large groups: bacterial 
douchi and mold douchi. Mold douchi can be further 
divided into Aspergillus type (represented by Beijing 
douchi, Hunan douchi) and Mucor type (represented by 
Tongzhou douchi of Sichuan) [Hou 2013; Li et al. 2007; 
Wang et al. 2007]. Bacterial douchi is very common in north 
China, and is obtained by spontaneous fermentation, not 
by the use of strictly defi ned starters [Wang et al. 2007]. 
Climate differences and regional specifi cities of production 
process are responsible for developments of a few brands 
characteristic for different regions of China. In general, 
dry douchi from soybean is obtained by cleaning, soaking, 
steaming, cooling, inoculation, douchi qu making, douchi 
qu washing, draining, mixed with salt, post-fermentation 
and drying [Hou 2013]. Douchi qu making is based on the 
growth of microorganisms in soybean and the procedure is 
described below.
 “Aspergillus type douchi qu: soybean should be cooled 
to 35ºC after steaming, then it should be inoculated with 
Aspergillus oryzae or other Aspergillus spores at the mass 
ratio of 0.3%, and incubated at 25ºC. If the temperature of 
soybean grains reaches 35ºC, they should be stirred to cool 
them down. When soybean surface is covered with yellow-
green spores it indicates that the douchi qu has matured, 
which usually takes about 72 hours. Then douchi qu is 
washed with water to remove the mold spores, mycelia and 
some amount of enzymes. The washing process is a unique 
process of Aspergillus type douchi production.
 “Mucor type douchi qu: soybean should be cooled to 
30ºC after steaming, then inoculated with Mucor spores 
at the mass ratio of 0.3%, at 27ºC. The temperature of 
soybean grains must be controlled and kept below 18ºC by 
ventilation. After 10-12 days, the process should be stopped 
when the mycelium color becomes grey blackish. During this 
period, rabbling [something between mixing and stirring] 
should be applied twice. The heat-resistant Mucor M.R.C-1 
can be used for douchi production. If this strain is inoculated 
singly and incubated at 23-27ºC, the time of maturation 
can be shortened to 3 days. If the mixture of M.R.C-1 and 
x-1 strain is used to inoculate the soybean, the incubation 
temperature may raise to 25-28ºC.
 “Bacterial type douchi qu: after steaming and draining, 
the soybeans should be placed in a sack or other container 
with cover and kept at a temperature above 25ºC to ferment 
for 3-4 days. When the soybean surface is covered with 
mucus and exudes a special fl avor, it is the time to stop the 
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process [Du et al. 1999; Hou 2013; Yurong and Xiaoyan 
2010]. Douchi after inoculation and incubation undergoes 
fermentation and is aged by storing in a closed bottle or 
sunning for more than half a year [Li et al. 2004].” Address: 
1. Dep. of Food Commodity Science, Faculty of Commodity 
Science, Poznan Univ. of Economics and Business, Poznan, 
Poland.

2293. Afi fah, D.N.; Anjani, N.R.; Syah, D.; Yanti, -; 
Suhartono, M.T. 2017. Proteomics study of extracellular 
fi brinolytic proteases from Bacillus licheniformis RO3 and 
Bacillus pumilus 2.g isolated from Indonesian fermented 
food. IOP Conference Series: Earth and Environmental 
Science, vol. 55, pp. 1-10, 2017 55:1-10. *
• Summary: Note: Tempeh gembus is okara tempeh.

2294. Yu, Hansong; Liu, R.; Hu, Y.; Xu, B. 2017. 
Flavor profi les of soymilk processed with four different 
processing technologies and 26 soybean cultivars grown 
in China. International Journal of Food Properties 
20(sup3):S2887-S2898. *
• Summary: “The objective of the current study was to 
discover how processing technology affects beany fl avor of 
soymilk. Four different technology routes, namely soaked 
soybean-boiling before fi ltration, soaked soybean-boiling 
after fi ltration, dry soybean-boiling before fi ltration (DS-BBF 
soymilk), and dry soybean-boiling after fi ltration, and 26 
soy cultivars were utilized to process soymilk. The nine odor 
compounds hexanal, hexanol, trans-2-nonenal, 1-octen-3-ol, 
trans,trans-2,4-decadienal, benzaldehyde, 2-pentyl furan, 
1-octen-3-one, trans,trans-2,4-nonadienal were detected by 
headspace gas chromatography using 2-methyl 3-heptanone 
as the internal standard. The results showed that both 
soybean cultivars and the different processing technologies 
signifi cantly affect the soymilk fl avor. The DS-BBF soymilk 
and Wuxingdou 2 had the lowest total odor compounds 
content. Therefore, DS-BBF processing method is suggested 
to produce the low beany fl avor of soymilk in the industry.”
 “Beany fl avor is mostly derived from the catalyzed 
enzymatic oxidation of linoleic acid and linolenic acid by 
the lipoxygenases. [6] Reports from the literature have 
illuminated the characteristic of beany fl avor. [7] It was 
reported that hexanal was commonly associated with the 
grassy fl avor in soymilk [8, 9].
 Note: DS-BBF is the process used by Vitasoy in Hong 
Kong. Grind the soybeans to a fl our, drop the fl our into 
boiling water, then fi lter the soymilk from the okara after 
suffi cient cooking. Address: 1-3. College of Food Science 
and Technology, Jilin Agricultural Univ., Changchun, China.

2295. Tripathi, M.K.; Srivastava, Rahul. 2017. Processing 
and utilization of soy food by-products. In: Anil Kumar 
Anal, ed. 2017. Food Processing By-Products and Their 
Utilization. Hoboken, New Jersey: John Wiley & Sons Ltd. 

570 p. See p. 231-76. Chap. 11. Series: IFST Advances in 
Food Science.
• Summary: Contents: “Introduction: Soybean: Global 
Scenario and its Future, Post-Production Management of 
Soyabean, Soybeans Product History. Nutrient Composition 
Soyabean.
 Soy Products and Human Diet: Nutritionally Balanced 
Diets, Lipid Metabolism, Glucose Tolerance, Caloric 
Reduction, Zinc Bioavailability, Iron Bioavailability, 
Functionality of Soyabean in Various Food Products, 
Fermented Products, Dairy Type Products, Cereal-Based 
Products.
 “Meat and Seafood Products.
 “Beverages.
 “Daily Intake.
 “Soybean in Meals.
 “Processing and Soyabean Composition: Proteins, 
Soybean Processing and Trypsin Inhibitors, Soybean 
Processing and Phytic Acid Composition, Soybean 
Processing and Saponins Composition, Soybean Processing 
and Isofl avones.
 “Raw Soy and Soybean Inhibitors in Digestive Enzymes 
of the Pancreas.
 “Soybean Inhibitors and Inactivation of Digestive 
Enzymes.
 “Benefi cial Effects of Soy-Containing Diets: 
Cholesterol-Lowering, Soybean Bowman Birk Inhibitor as 
an Anticarcinogen, Soybean Lectins.
 “Traditional Soy-Foods: Tofu, Soy Milk, Green 
Vegetable Soybeans, Tempeh, Miso, Soy Sauce, Natto, 
Okara, Soy Sprouts, Soybean Oil, Second-Generation Soy-
Foods, Soy Nuts, Meat Alternatives, Cheese Alternatives, 
Soymilk Yogurt, Non-Dairy Frozen Desserts.
 Source of Various Enzymes having Industrial 
Signifi cance: Cellulases, Alpha- and Beta-Amylases, 
Proteases, Phytases, Transglutaminases, Ureases, 
Peroxidases, Alpha-Gatactosidases.
 Major Soybean By-Products: Okara and its Uses, 
Livestock Fodder, Organic Compost, Pet Food, Soysage, 
Baked Goods, Okara Tempeh, Okara Party Mix, Soysage 
Pate, Okara and Vegetable Saute, Okara Burgers, Okara 
Onchom, Other Food Uses.
 Tofu Whey and its Uses: Natural Organic Soap. 
Livestock Fodder. Organic Fertilizer, Fuel Alcohol, Soymilk 
Curds, Soybean Hulls or Seed Coats.
 Applications of important soybean products: Okara as 
Source of Dietary Fiber in Functional Food Development, 
Okara as Source of Protein in Functional Food Development, 
Production of Natural Cellulose Fibers from Soybean Straw, 
Recovery of Phytosterols from Waste Residue of Soybean 
Oil Deodorizer Distillate, Production of alpha-Gatactosidase 
from Soybean Vinasse [has a viscosity comparable to 
molasses], Production of Bio-Ethanol from Soybean 
Molasses, Production of Citric Acid from Okara, Antioxidant 
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Extraction from Soybean By-Products. Address: 1. Agro 
Produce Processing Div., ICAR-CIAE, Nabi Bagh, Bhopal, 
MP, India 2. Maulana Azad National Inst. of Technology, 
Bhopal, MP, India.

2296. Vagadia, Brinda Harish; Vanga, Sai Kranthi; Singh, 
Ashutosh; Gariepy, Yvan; Raghavan, Vijaya. 2018. 
Comparison of conventional and microwave treatment on 
soymilk for inactivation of trypsin inhibitors and in vitro 
protein digestibility (Open Access). Food 7(6):1. Jan. 8. [69 
ref]
• Summary: “Abstract: Soymilk is lower in calories 
compared to cow’s milk, since it is derived from a plant 
source (no cholesterol) and is an excellent source of protein. 
Despite the benefi cial factors, soymilk is considered as one 
of the most controversial foods in the world. It contains 
serine protease inhibitors which lower its nutritional value 
and digestibility. Processing techniques for the elimination 
of trypsin inhibitors and lipoxygenase, which have shorter 
processing time and lower production costs are required for 
the large-scale manufacturing of soymilk. In this study, the 
suitable conditions of time and temperature are optimized 
during microwave processing to obtain soymilk with 
maximum digestibility with inactivation of trypsin inhibitors, 
in comparison to the conventional thermal treatment. The 
microwave processing conditions at a frequency of 2.45 GHz 
and temperatures of 70ºC, 85ºC and 100ºC for 2, 5 and 8 
min were investigated and were compared to conventional 
thermal treatments at the same temperature for 10, 20 and 30 
min.
 “Response surface methodology is used to design and 
optimize the experimental conditions. Thermal processing 
was able to increase digestibility by 7% (microwave) and 
11% (conventional) compared to control, while trypsin 
inhibitor activity reduced to 1% in microwave processing 
and 3% in conventional thermal treatment when compared 
to 10% in raw soybean.” Address: 1. Dep. of Bioresource 
Engineering, Faculty of Agriculture and Environmental 
Studies, McGill Univ., Sainte-Anne-de-Bellevue, QC H9X 
3V9; 2 School of Engineering, Univ. of Guelph, Guelph, ON 
N1G 2W1. All: Canada.

2297. Watanabe, Daisuke; Losak, Tomas; Vollmann, 
Johann. 2018. From proteomics to ionomics: soybean safety 
improvement for better food safety. Genetika 50(1):333-50. 
[111 ref]
• Summary: Content: Abstract. Introduction. Allergens and 
other proteins.
 The soybean has a high content of seed 
proteins–40-50%. Most soybean proteins are nutritionally 
valuable storage proteins of 11S or 7S globulin fractions, 
however some individual proteins may cause allergic 
reactions or exhibit anti-nutritional properties such as 
protease inhibitors or lectins. Table 1 lists 4 proteins that are 

allergens:
 Gly m Bd 30K (P34)
 7S globulin (13-conglycinin) a, a’, beta sub-units
 Gly m Bd 28K
 Gly m 1, 2, 3, 4, 2S albumin, oleosin, glycinin A3
 Protease inhibitors: Kunitz trypsin inhibitor. Bowman-
Birk inhibitor
 Other proteins: lectins (hemagglutinins) lipoxygenase 
[an enzyme]
 Table 2 shows: “Soybean germplasm with reduced 
allergenicity due to absence of three major allergenic 
proteins.” The table has four columns: (1) Germplasm. (2) 
Allergen reduced. (3) Method. (4) Reference.
 “Plant ionomics is an emerging discipline within the 
plant sciences focusing on the study of mineral element 
accumulation and dynamics in the plant.” Address: 1&3: 
Plant Breeding Div., Dep. of Crop Sciences, Univ. of Natural 
Resources and Life Sciences Vienna (BOKU), Konrad 
Lorenz Str. 24, 3430 Tulln an der Donau, Austria.

2298. Huang, Ying-Che; Wu, B-H.; Chu, Y-L.; Chang, 
W-C.; Wu, M-C. 2018. Effects of tempeh fermentation 
with Lactobacillus plantarum and Rhizopus oligosporus on 
streptozotocin-induced type II diabetes mellitus in rats (Open 
Access). Nutrients 10(9):1143. Sept. [79 ref]
• Summary: “The increased consumption of high fat-
containing foods has been linked to the prevalence of obesity 
and abnormal metabolic syndromes. Rhizopus oligosporus, 
a fungus in the family Mucoraceae, is widely used as a 
starter for homemade tempeh. Although R. oligosporus can 
prevent the growth of other microorganisms, it grows well 
with lactic acid bacteria (LAB). Lactobacillus plantarum 
can produce -glucosidase, which catalyzes the hydrolysis 
of glucoside isofl avones into aglycones (with greater 
bioavailability). Therefore, the development of a soybean-
based functional food by the co-inoculation of R. oligosporus 
and L. plantarum.” is a promising approach to increase the 
bioactivity of tempeh.
 “The effects of L. plantarum co-incubated with R. 
oligosporus to produce soy tempeh on diabetes have not been 
evaluated. The present results demonstrate that L. plantarum 
co-incubation in soy tempeh ameliorates hyperglycemia, 
hyperlipidemia, and hyperinsulinemia by altering the 
intestinal bacterial distribution and increasing intestinal 
SCFA release in HFD-fed rats. These fi ndings suggest 
that soy tempeh that is produced by co-incubation with L. 
plantarum has therapeutic effects and is a potential dietary 
supplement for preventing the progression of DM [diabetes 
mellitus].” Address: 1. Graduate Inst. of Bioresources, 
National Pingtung Univ. of Science and Technology, 
Pingtung 91201, Taiwan.

2299. Guixer, Bernat. 2018. The interphase between science 
and gastronomy, a case example of gastronomic research 
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based on fermentation–tempeto and its derivates (Open 
Access). International J. of Gastronomy and Food Science 
15:15-21. doi: 10.1016/j.ijgfs.2018.11.004. [14 ref]
• Summary: “Tempeto and a variety of derived products 
have been developed from tempe, a mould-fermented 
product using ganxet beans as a substrate. [Note: Ganxet 
beans (Phaseolus vulgaris) have a hooked shape and play an 
iconic role in traditional Catalan cuisine]. We hypothesize 
that an enzymatic post-fermentation process together with 
Maillard reaction lead to the malty, toasty, and umami 
tempeto family of products.”
 Note: Soybean(s) is mentioned 6 times, tempe 41 times, 
and tempeto 53 times. Address: El Celler de Can Roca 
(restaurant), Can Sunyer 48, 17007, Girona (Catalonia), 
Spain.

2300. Kameda, Tsuyoshi; Aoki, Hideyuki; Yanaka, Noriyuki; 
Kumrungsee, Thanutchaporn; Kato, Norihisa. 2018. 
Production of isofl avone aglycone-enriched tempeh with 
Rhizopus stolonifer. Food Science and Technology Research 
(Japan) 24(3):493-99. [30 ref]
• Summary: The regional standard for tempeh recently 
established by the Codex Alimentarius defi nes the use of 
Rhizopus oligosporus, Rhizopus oryzae, and/or Rhizopus 
stolonifer as soybean tempeh starters. However, there has 
been little comparative study on the tempeh prepared with 
these Rhizopus species. This study compared the contents 
and compositions of isofl avones in tempeh prepared with 
these Rhizopus species. The contents of total isofl avone 
aglycones (daidzein and genistein) and the ratio of total 
aglycones to total isofl avones in the tempeh fermented with 
R. stolonifer were higher than those with other Rhizopus 
species. In the isofl avone-enriched tempeh-like fermented 
soybeans made using hypocotyls and dehulled soybeans, the 
total aglycone contents and the ratio of total aglycones to 
total isofl avones were also higher for R. stolonifer than for 
the other species. These fi ndings highlight the importance of 
R. stolonifer as the most appropriate Rhizopus species for the 
production of isofl avone aglycone-enriched tempeh.
 Page 498: “It is known that R. stolonifer has the lowest 
amylase and protease activities among Rhizopus species.” 
Address: 1. Ikeda Food Research Co., Ltd., 95-7 Minooki-
cho, Fukuyama, Hiroshima 721-0956, Japan; 2. Graduate 
School of Biosphere Science, Hiroshima Univ., 1-4-4 
Kagamiyama, Higashi-Hiroshima, Hiroshima 739-8528, 
Japan.

2301. Jayachandran, Muthukumaran; Xu, Baojun. 2019. An 
insight into the health benefi ts of fermented soy products. 
Food Chemistry 271:362-71. Jan. 15. Epub 25 July 2018. [89 
ref]
• Summary: Fermentation plays an important role in 
increasing the physicochemical and sensory quality of 
soy products. Miso, natto, and douchi are the extensively 

studied fermented soy product. Fermentation improves the 
digestibility and isofl avone profi les.
 Contents: Abstract. Introduction. Origin of fermented 
soy products (fermented black soybean was the oldest). 
Changes in nutritional values of soybean during fermentation 
into different products. Health benefi ts of fermented soy 
products: anti-diabetic effects of fermented soy products, 
antioxidant effects of fermented soy products, anticancer 
effects of fermented soy products anti-infl ammatory and 
anti-hyperlipidemic effects of fermented soy products, 
blood pressure maintenance of fermented soy products, 
immunostimulatory activity of fermented soy products 
neurostimulatory effects of fermented soy products. Other 
health benefi ts of fermented soy products. Conclusion (“The 
consumption of fermented soy foods among the world’s 
population is kept on increasing due to its nutritional value 
and various proven health benefi ts”). Funding (“This study 
is jointly supported by two research grants...”). Confl ict of 
interest.
 Tables: (1) Bioactive compositions in fermented soy 
products: Chungkukjang. Doenjang. Thua nao. Dou-chi. 
Tempeh. Fermented soy milk. Miso. Natto (nattokinase).
 (2) (Full page). Fermented soy products and their health 
benefi ts: Chungkukjang. Doenjang. Janjang. Kochujang. 
Dou-chi. Tempeh. Fermented soy milk. Kinema. Thua nao 
Koji product. Miso. Brown rice koji. Natto (nattokinase). 
Sufu. Fried yellow soybean sauce. Stinky tofu. Yellow 
soybean paste. Touchi. The columns in the table are: Name 
of fermented soy products. Country of origin. Fermentation 
microorganisms. Health benefi ts. References.
 Figures: (1) Fermentation methods (physical and 
enzymatic), species of bacteria involved, and small 
molecules generated in fermented soy products. (2) Estrogen 
receptor mechanism through the isofl avones from fermented 
soy products prevents the breast and prostate cancer. (3) 
Suppression of nuclear factor-kB pathway activation 
and reduction of pro-infl ammatory cytokines upon soy 
isofl avones supplementation. (4) Effects of soy peptides on 
the HMG Co-A reductase and cholesterol synthesis pathway. 
Soy peptides competitively inhibit the HMG Co-A reductase 
and reduce the cholesterol synthesis. Address: Food Science 
and Technology Program, Beijing Normal Univ.-Hong Kong 
Baptist Univ., United International College, 2000, Jintong 
Road, Tangjiawan, Zhuhai 519085, Guangdong, China.

2302. Ahsan, Samreen; Zahoor, T.; Shehzad, A.; Zia, M.A. 
2019. Biochemical and nutritional characterization of 
different soybean varieties cultivated in Pakistan. Pakistan J. 
of Agricultural Sciences 56(154):131-39. [36 ref]
• Summary: “The aim of this study was to investigate 
effect of soybean varieties on physicochemical properties, 
compositional analysis, mineral contents, fatty acids, 
lipoxygenase, antioxidant and phytochemical screening 
with respect to functional product... Conclusively, results 
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showed that soybeans have the potential as a functional food 
and nutritional component highest in Ajmeri followed by 
Willium-82 and NARC-II, Rawal-I and Faisal.” Address: 
1-2. National Inst. of Food Science and Technology, Faculty 
of Food, Nutrition & Home Sciences, Univ. of Agriculture, 
Faisalabad-Pakistan.

2303. Chalid, Sri Yadial; Hermanto, S.; Rahmawati, A. 2019. 
Angiotensin converting enzyme inhibitor activity of the 
soybean tempeh protein as functional food. International J. 
of GEOMATE 16(56):73-78. April. [34 ref. Eng]
• Summary: “Fermented food has functional food as an 
antihypertensive by angiotensin-converting enzyme (ACE) 
inhibitor. This study was aimed to measure protein activity 
of tempeh as ACE inhibitor. Soybean was fermented using 
Rhizopus sp. with various fermentation times of 0, 6, 12, 
18, 24, 30, 36, 42 and 48 hours. Protein extraction was 
performed at the isoelectric point, the degree of hydrolysis 
was considered as trichloroacetic-dissolved nitrogen. The 
best fermentation time was determined by the degree of 
hydrolysis (DH) and protein content. Protein extract was 
fractionated by using an ultra membrane with 3 kDa cut of. 
Proximate analysis was performed by the AOAC method. 
The measurement of an ACE inhibitor was based on the 
formation of hippurate acid-H-Histidyl-L-leucine (HHL). 
Results of this study revealed that the lipid content of tempeh 
was lower than that of soybean while the water content of 
tempeh was higher than soybean. The best fermentation 
time was found at 24 hours. Protein content was 236.31 
ppm and DH was 36.03%. The best fraction that was 
able to inhibit ACE was a fraction below 3 kDa with an 
inhibitory capability of 67.43%. Protein of tempeh contained 
proline, valine, isoleucine, histidine, teonine, tyrosine, 
leucine, aspartic acid, lysine, glycine, arginine, alanine, 
phenylalanine, glutamic acid, serine and methionine. This 
study concludes that tempeh was able to inhibit ACE by in 
vitro and is potentially continued to in vivo examination, 
thus tempeh can be claimed as a functional food.” Address: 
Chemistry Dept., Faculty of Science and Technology, Islamic 
State Univ. Syarif Hidayatullah, Indonesia.

2304. Noble Bean. 2019. About us and Products (Website 
printout–part). noblebean.com Retrieved June 29.
• Summary:  See next page. Michael and Liam Makhan are 
the proud new owners of Noble Bean; a large photo shows 
the brothers.
 “Noble Bean’s legacy moves to the next generation 
of tempeh crafters’: After an amazing 34 years of making 
tempeh, Allan and Susan Brown are ready to pass on their 
great legacy to the new owners of Noble Bean. So, who 
are these new owners anyway, you might ask? Well, you 
could say that we’re Noble Bean’s greatest fans. We’re two 
young restaurateurs from Nova Scotia who have owned and 
operated Montreal’s vegan restaurant “Aux Vivres” for the 

last 15 years.
 Aux Vivres translates into “the goods, and the source of 
life”. We feel like we are the perfect marriage of Noble Bean 
and Aux Vivres, and are thrilled to get things started. We met 
Allan and Susan seven years ago and started using tempeh 
in our recipes. Our customers loved it and the demand for 
tempeh grew each year. We found ourselves making bigger 
and bigger orders from Noble Bean. To make a long story 
short, we were the perfect match when Noble Bean was 
searching for someone to carry on their great tradition of 
tempeh making.
 “We’ve built a new state of the art tempeh shop in the 
heart of Montreal. We’re committed to producing the fi nest 
organic tempeh using the techniques that have been passed 
on to us from our original tempeh heroes.
 “You may be wondering if anything has changed? 
Well the packaging has changed and we are offering some 
amazing new products. Has the quality changed? Not one 
bit.”
 “Better Than Tofu!
 “Tempeh is comparable to chicken in terms of quantity 
and quality of protein but with zero cholesterol. It’s a 
complete protein, containing all of the essential amino acids.
 “Tempeh is high in B-vitamins, calcium, essential fatty 
acids, fi ber and healthy enzymes. It contains soy isofl avones 
that strengthen bones and reduce risk of coronary heart 
disease.
 “Tempeh maintains all the fi ber of the beans and gains 
some digestive benefi ts from the enzymes created during the 
fermentation process.
 “Tempeh has a meatier texture and richer fl avor than 
tofu and is better suited to replace meat in most dishes.
 “Tempeh is a cultured (fermented) food and this makes 
it easier to digest. The fermentation process eliminates 
the substance in the beans that cause gas and indigestion 
(oligosaccharides) and adds B-complex vitamins.
 “About Tempeh: Tempeh is fermented soy food that 
originated on the island of Java in Indonesia. It’s made with 
a fermentation process that binds soybeans into a cake, sort 
of like a veggie burger patty. The fermentation of soybeans 
really brings out their nutritional value making it superior 
to tofu. It contains more vitamins, dietary fi ber, and protein 
than tofu.
 “Noble Bean tempeh is delicious. It’s nutty fl avor and 
fi rm texture makes it a great meat alternative and perfect 
addition to any healthy meal. Steaming, baking, and frying 
are all popular ways of preparing tempeh. It can also be 
incorporated into stews, soups, and grilled kebabs.
 Noble Bean’s products are: (1) 3 Grain Tempeh; (2) 
Quinoa and Sésame Tempeh; (3) Original Soy Tempeh; (4) 
Tempeh with Sea Vegetables.
 See also https://en.auxvivres.com/about-us Address: 
5333 av Casgrain–Suite 902, Montreal, QC H2T 1X3, 
Canada. Phone: 438-387-1441.
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2305. Shockey, Kristen K.; Shockey, Christopher. 2019. 
Miso, tempeh, natto & other tasty ferments: A step-by-
step guide to fermenting grains and beans. North Adams, 
Massachusetts: Storey Publishing. viii + 400 p. Foreword by 
David Zilber. Illust. (color photos by Dina Avila). [119 ref]
• Summary: This is an excellent, very professional book, 
based on extensive fi rst-hand experience, well written, and 
loaded with beautiful color photos of fermented foods–which 
the authors call “ferments.”
 Contents: The Foreword and Preface, each by David 
Zilber, are two little jewels–as is the Introduction.
 Part I: Learning. 1. Fermentation fundamentals. 2. 
Fermentation equipment: What you need. 3. A guide to 
legumes and cereal grains for fermentation.
 Part II: Making. 4. Getting started: Spontaneous 
ferments a.k.a. wild fermentation. 5. Natto and its alkaline 
cousins. 6. Tempeh and other Indonesian ferments. 7. Koji. 
8. Amazake and other tasty koji ferments. 9. Miso and other 
fermented bean pastes, plus tasty sauces.
 Part III: Eating. Tasty sauces, pickles & condiments. 
Breakfast. Smaller bites. Larger bites. Dessert.
 Appendices: Troubleshooting. Endnotes (30). 
Bibliography. Source Guide. Acknowledgments. Index.
 Page 13: Top four roles of fermentation, Flavor, 
preservation, enrichment, and detoxifi cation (of our bodies). 

Not all fermented foods are probiotic: live and benefi cial 
bacteria must pass through our acidic stomach and reach our 
gut–”the center of our microbiome.”
 Page 16: Meet the Maker: Betty Stechmeyer & Gem 
Cultures (an early source of tempeh starter culture).
 Pages 38-45: Why eat legumes? Soybeans. Meet 
the Maker: Bill Shurtleff. Judgment of the bean. Trypsin 
inhibitors, GMO soy (more than 99% of the soybeans 
grown in the United States are genetically engineered). “We 
only purchase USDA-certifi ed organic soybeans, which 
are pesticide- and GMO free” because we believe they are 
safe. Trypsin inhibitors. Phytates (and phytic acid, a strong 
chelator which binds minerals like calcium, phosphorus, 
magnesium, iron, etc. Enzymes, called “phytases” cleave the 
bonds that bind the minerals to the phytic acid. Fermented 
foods are often rich in phytases). Allergens (The World 
Allergy Organization’s White Book indicates that the number 
of people worldwide with food allergies has risen for 
1-2% in the early 2000s to 3-7% in 2017. Soy is the least 
problematic of the “big eight” food allergens in the USA).
 “Judgment of the Bean: We need to come clean about 
something. During our vegetarian/vegan years we were big 
consumers of soy, and especially tofu, but then something 
happened: We read about the dark side of unfermented soy. 
And for a while thereafter, soy left our diet completely.
 “You may have heard about some of the dark side: Rain 
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forests in Brazil are being leveled in the country’s race with 
the United States to become the world’s largest grower of 
soybeans. Soybeans contain antinutrients, which from their 
name says it all, as well as phytoestrogens, which can impair 
the thyroid and cause fatigue, infertility, and even breast 
cancer. Finally, there is the fact that the majority of soybeans 
grown in the United States are genetically modifi ed.
 “As we eventually learned, fermenting soybeans makes 
these legumes not only safe to eat but incredibly healthy. 
And organic regulations now prohibit genetic modifi cation. 
So, eat your soybeans–fermented!”
 From the publisher: “Best-selling fermentation authors 
Kirsten and Christopher Shockey explore a whole new realm 
of probiotic superfoods with Miso, Tempeh, Natto & Other 
Tasty Ferments. This in-depth handbook offers accessible, 
step-by-step techniques for fermenting beans and grains in 
the home kitchen. With 50 recipes, they expand beyond the 
basic components of these traditionally Japanese protein-
rich ferments to include not only soybeans and wheat, but 
also chickpeas, black-eyed peas, lentils, barley, sorghum, 
millet, quinoa, and oats. Their ferments feature creative 
combinations such as ancient grains tempeh, hazelnut 
cocoa nibs tempeh, millet koji, sea island red pea miso, 
and heirloom cranberry bean miso. Once the ferments are 
mastered, there are 50 additional recipes for using them in 
recipes such as miso fl ank steak, natto polenta, and Thai 
marinated tempeh. For enthusiasts enthralled by the fl avor 
possibilities and the health benefi ts of fermenting, this book 
opens up a new world of possibilities.” Address: Ashland, 
Oregon.

2306. Obi, Clifford Nkemnaso. 2019. Solid state 
fermentation: substrates uses and applications in biomass 
and metabolites production–A review. South Asian Research 
Journal of Biology and Applied Biosciences 1(1):20-29. 
June/July. [30 ref]
• Summary: Tempeh is mentioned 7 times in this article. 
For example: Tempeh is a typical of a solid substrate 
fermentation (SSF).
 “Koji and Tempeh are the two most important 
applications of SSF with fi lamentous fungi. Aspergillus 
oryzae is grown on wheat bran and soybean for ‘Koji’ 
production, which is the fi rst step of soy sauce or citric acid 
fermentation. Koji is a concentrated hydrolytic enzyme 
medium required in further steps of the fermentation process. 
‘Tempeh’ is an Indonesian fermented food produced by 
the growth of Rhizopus oligosporus on soybeans. People 
consume the fermented product after cooking or toasting. 
The fungal fermentation allows better nutritive quality and 
degrades some anti-nutritional compounds contained in the 
crude soybean.” Address: Dep. of Microbiology, College 
of Natural Sciences, Michael Okpara Univ. of Agriculture 
Umudike, P.M.B. 7267, Umuahia, Abia State, Nigeria.

2307. Kondo, Hiroaki; Sakuyama, T.H.; Yamakawa, S.; 
Kitagawa, M.; Yamada, M.; Itou, S.; Yamamoto, T.; Uehara, 
Y. 2019. Long-term intake of miso soup decreases nighttime 
blood pressure in subjects with high-normal blood pressure 
or stage I hypertension (Open access). Hypertension 
Research 42:1757-67. Aug. 2. [15 ref]
• Summary: The present study aimed to investigate the 
effects of the combination of Marukome Nenrin miso, 
which has natriuretic [excessive loss of sodium in the urine] 
effects, and Marukome MK-34-1 miso, which has potent 
angiotensin converting enzyme inhibitory effects, on blood 
pressure (BP) in humans. A total of 40 subjects aged 40-69 
years with high-normal BP or stage I hypertension were 
randomly assigned to two groups: (1) the miso group (32 
g 2:1 w/w Nenrin and MK-34-1 with 3.8 g salt/day) or (2) 
the control soy food group (14.4 g soy food with 0.2 g salt/
day). The levels of major nutrients were equal in the miso 
and control food servings, except for the fi ber and Na levels, 
which were higher in the miso food serving. Daytime and 
nighttime BP were measured with an automated BP monitor. 
Compared with the soy food intake, miso intake for 8 
weeks did not affect daytime clinical BP but signifi cantly 
decreased nighttime BP without affecting pulse rate (PR). 
Moreover, miso shifted the nighttime BP profi le to lower 
levels than those at baseline. Soy food intake did not change 
the nighttime BP profi le after 8 weeks. Miso intake also 
tended to reduce nighttime BP in a subgroup with stage 1 
hypertension compared with the results of the soy food group 
participants and shifted the nighttime BP profi le toward 
lower levels than those recorded at baseline. Miso intake did 
not infl uence lipid or glucose metabolism. In conclusion, this 
is the fi rst report showing that miso reduces nighttime BP in 
humans. Miso may do so by shrinking the fl uid spaces in the 
body and/or deactivating the adrenergic nervous system.
 “Introduction: Common miso is a traditional Japanese 
food routinely consumed by Japanese people in soup. In 
Japan, 80-90% of common miso is produced from soybeans 
with malted rice and salt, i.e., rice-miso. One serving 
traditional (common) miso soup usually contains 1-2 g of 
salt. It is widely recognized that a high salt intake is often 
associated with increased blood pressure (BP) and risk of 
cardiovascular events and stroke [1, 2]. Therefore, common 
miso soup consumption is thought to underlie the high 
incidence of salt-sensitive hypertension in Japan. This long-
held assumption is, however, contradicted by a recent 5-year 
cross-sectional observational study showing no association 
between the frequency of common miso soup intake and 
BP. In that study, daily salt intake (self-reported) correlated 
with the frequency of common miso consumption but not 
with BP: 7.6 ± 2.8 vs 11.3 ± 2.9 g salt/day (P < 0.001) in 
the normal BP group and 7.7 ± 2.7 vs 11.3 ± 4.0 g salt/day 
(P < 0.001) in the high-normal BP group for low vs high 
general miso intake, respectively [3]. Moreover, in a recent 
interventional trial, two daily servings of common miso soup 
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(3.8 g salt per day) for 3 months did not affect daytime BP in 
untreated subjects with normotension or stage I hypertension 
[4]. These fi ndings clearly indicate that high salt intake from 
common miso does not increase BP in humans. When the 
salt contents are equal, BP is lower when common miso 
soup is consumed vs saline consumption. Hence, common 
miso intake may actually decrease BP, as shown in previous 
animal studies. The suggested mechanisms include increased 
natriuresis and vasodilation, both of which are thought to 
account for the attenuated salt-induced hypertension in 
Dahl salt-sensitive (Dahl S) rats fed commercially available 
common miso produced with fermented rice [5, 6]. However, 
we have found that general miso manufactured with a Koji 
starter (molded wheat) and soybeans (wheat-miso) does 
not induce natriuresis in Dahl S rats (unpublished data). If 
natriuresis reduces BP in people with long-term common 
miso intake, shrinkage of the fl uid spaces in the body 
presumably activates the renin-angiotensin system (RAS), 
which may counteract the antihypertensive effects of miso.” 
Address: 1. Meiseikai Higashi Shinjuku Clinic, 3F Daito-
bldg., 1-11-3 Okubo, Shinjuku-Ku, 169-0072, Japan.

2308. Huang, Lu; Huang, Z.; Zhang, Y.; Zhou, S.; Hu, W.; 
Dong, M. 2019. Impact of tempeh fl our on the rheology of 
wheat fl our dough and bread staling. LWT–Food Science and 
Technology 111:694-702.
• Summary: “Tempeh could be used as an enzyme pool 
for the improvement of bread quality. The addition of 
tempeh fl our improved dough volume and viscoelastic 
characteristics.”

2309. Tampa Bay Times (St. Petersburg, Florida). 2019. All-
day fun: Florida Ferment Fest. Nov. 7. p. T37.
• Summary: This is the third annual Florida Ferment Fest, 
with “in-depth educational classes at a few St. Petersburg 
venues.... But the amazake and shio koji workshop from 
master fermenters Kirsten and Christopher Shockey of 
FermentWorks, who are set to show you how to ferment 
grains, beans and other eats with koji enzymes, just might be 
the most exciting.”
 The couple are New York Times bestselling authors.

2310. Dimidi, Eirini; Cox, S.R.; Rossi, M.; Whelan, K. 2019. 
Fermented foods: defi nitions and characteristics, impact on 
the gut microbiota and effects on gastrointestinal health and 
disease (Open Access). Nutrients 11(8):1806. 26 p. [176 ref. 
Eng]
• Summary: “Fermented foods are defi ned as foods or 
beverages produced through controlled microbial growth, 
and the conversion of food components through enzymatic 
action. In recent years, fermented foods have undergone 
a surge in popularity, mainly due to their proposed health 
benefi ts. The aim of this review is to defi ne and characterise 
common fermented foods (kefi r, kombucha, sauerkraut, 

tempeh, natto, miso, kimchi, sourdough bread), their 
mechanisms of action (including impact on the microbiota), 
and the evidence for effects on gastrointestinal health 
and disease in humans. Putative mechanisms for the 
impact of fermented foods on health include the potential 
probiotic effect of their constituent microorganisms, the 
fermentation-derived production of bioactive peptides, 
biogenic amines, and conversion of phenolic compounds 
to biologically active compounds, as well as the reduction 
of anti-nutrients. Fermented foods that have been tested 
in at least one randomised controlled trial (RCT) for their 
gastrointestinal effects were kefi r, sauerkraut, natto, and 
sourdough bread. Despite extensive in vitro studies, there 
are no RCTs investigating the impact of kombucha, miso, 
kimchi or tempeh in gastrointestinal health. The most 
widely investigated fermented food is kefi r, with evidence 
from at least one RCT suggesting benefi cial effects in both 
lactose malabsorption and Helicobacter pylori eradication. 
In summary, there is very limited clinical evidence for the 
effectiveness of most fermented foods in gastrointestinal 
health and disease. Given the convincing in vitro fi ndings, 
clinical high-quality trials investigating the health benefi ts 
of fermented foods are warranted.” Address: King’s College 
London, Dep. of Nutritional Sciences, London SE1 9NH, 
UK.

2311. Bhartiya, Anuradha; Aditya, J.P.; Pal, R.S.; Chandra, 
N.; Kant, L.; Pattanayak, A. 2020. Bhat (black soybean): A 
traditional legume with high nutritional and nutraceutical 
properties from NW Himalayan region of India. Indian J. 
of Traditional Knowledge (New Delhi) 19(2):307-19. April. 
[146 ref]
• Summary: “Bhat (black soybean) under the genus 
Glycine, is cultivated for food, fodder and medicinal uses 
by rural communities in Asia particularly, in China, Japan, 
Korea, Indonesia and India. In the Himalayan region of 
India, this legume is not only an integral part of a climate 
resilient farming system but also fi nds place in ethnodietary 
recipes and fondly consumed as a pulse. Black soybean 
ensures both food and nutritional security in hills where 
nutritional defi ciencies are in abundance among rural, tribal 
and backward population engaged in subsistence farming 
in marginal rainfed terrains. Cultivation of black soybean 
is less capital intensive. Its ability to survive under harsh 
conditions particularly, in the event of failure of rain, makes 
it a better choice than other competitive crops grown during 
rainy season. Despite its enormous potentials, the legume 
has not gained the popularity in India and presently, area 
under this valuable legume is confi ned to North Himalayan 
hill region and scattered pockets of central India. Its high 
nutritive value, remedial and health promoting effects due to 
presence of various bioactive compounds make this legume 
an excellent functional food. Present review summarizes 
the potential role of black soybean for human nutrition and 
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health benefi ts.”
 This black-seeded soybean is known by many names: 
He-teou (China), Kokuzui [sic] (Japan) and Kongjaban 
(Korea) and Bhat, Bhatman, Bhatmas, Bhut, Teliakulth, 
Gerakalay, Kalitur and Kala Hulga in India (refs. 12-14).
 Contents: Introduction. History, origin and 
domestication: botanical description, nutritional 
composition, crude protein, fat, carbohydrate, dietary fi bre, 
antinutritional factors, protease inhibitors, polyphenols, 
haemagglutinins (the sugar specifi c proteins sometimes 
referred to as phytoagglutinins or lectins), phytic acid, 
lipoxygenase, nutraceutucal properties (“still widely used 
as a key ingredient in Chinese herbal medicine” {108, 
109}), anthocyanins (impart black color), isofl avones, other 
bioactive compounds imparting health benefi ts (fl avonoids, 
saponins, sprout extract), potential of black soybeans 
as nutraceutical, functional food and feed (antioxidants, 
bioactive ingredients). Conclusion (Traditionally important, 
has played a “vital role in sustaining the traditional food 
production system of the Northwest Himalayan region.” 
Yet it remains a “neglected legume”). Address: ICAR-
Vivekananda Inst. of Hill Agriculture, Almora 263 601, 
Uttarakhand, India.

2312. Collados, Ana; Conversa, Víctor; Fombellida, Marta; 
Rozas, Silvia; Kim, Jong Hun; Arboleya, Juan Carlos; 
Romána, Manuel; Perez, Laura. 2020. Applying food 
enzymes in the kitchen (Open Access). International J. of 
Gastronomy and Food Science 17? *
• Summary: Tempeh (made from cooked soybean seeds) 
is one of the fermented products, fermented with Rhizopus 
oligosporus and/or Rhizopus oryzae. Address: Basque 
Culinary Center, Facultad de Ciencias Gastronómicas, 
Mondragon Unibersitatea, Donostia- San Sebastián, Spain.

2313. Kang, Gyung Young; Choi, Sang Woo; Chae, Won 
Gi; Chung, Jong Il. 2020. Accumulation of triple recessive 
alleles for three antinutritional proteins in soybean with black 
seed coat and green cotyledon. J. of Plant Biotechnology 
47:118-23.
• Summary: “The black seed coat of soybeans contain 
anthocyanins which promote health. However, mature 
soybean seeds contain anti-nutritional factors like 
lipoxygenase, lectin and Kunitz Trypsin Inhibitor (KTI) 
proteins. Furthermore, these seeds can be used only after the 
genetic elimination of these proteins.”
 “This black soybean strain with lx1lx1lx2lx2lx3lx3, 
titilele genotype is a novel strain free of lipoxygenase, lectin, 
and KTI proteins.” Address: Dep. of Agronomy, Gyeongsang 
National Univ., JinJu, Korea, 52828.

2314. Nur, Naswandi; Meryandini, A.; Suhartono, M.T.; 
Suwanto, A. 2020. Lipolytic bacteria and the dynamics 
of fl avor production in Indonesian tempeh. Biodiversitas 

21(8):3818-25. Aug. [31 ref]
• Summary: “During the process of tempeh maturation, 
lipolytic bacteria become an integral part of tempeh and 
even have important roles in determining the quality of 
resulting tempeh. This study was conducted to examine 
correlation between lipolytic bacteria which were present in 
three tempeh samples i.e. CMG, EMP, RTI, and their roles 
in liberation of free fatty acid. Lipolytic bacteria were found 
in each tempeh sample which were approximately 0.1 % of 
total bacterial population.” Address: 1-2, 4. Dep. of Biology, 
Faculty of Mathematics and Natural Sciences, Institut 
Pertanian Bogor. Jl. Agatis, Kampus IPB Dramaga, Bogor 
16680, West Java, Indonesia.

2315. Niyibituronsa, Marguerite. 2020. Effect of post-harvest 
handling on mycotoxin levels in soybeans from Rwanda 
and processing effects on nutritional value and acceptability 
of soymilk. PhD thesis, Jomo Kenyatta University of 
Agriculture and Technology. [194 ref]
• Summary: Page 4: “In Rwanda soybean is one of the crops 
targeted for increased production in the Crop Intensifi cation 
Program, (Kathiresan, 2012). Its production increased from 
13.922 Metric Tons (MT) in 2000 to 57.100MT in 2010 
(RDB, 2015), but decreased to 37.426MT in 2011 and further 
to 23.934MT in 2017 (Factfi sh, 2019, February 6). Such 
decreases in soybean production have been attributed both to 
the scarcity of high yielding cultivars, and the low sensory 
acceptability of some soy products, such as soymilk due to 
beany fl avor...”
 The author has found that adding various essential oils 
improves the acceptability of soymilk. Some such oils also 
have antimicrobial activity.
 “Conclusions and recommendations: 5.1 Soybean 
from Rwanda was found to have low rates of mycotoxin 
contamination while farmer’s awareness on mycotoxins 
contamination and harm to the human health was low. 
The effect of post-harvest handling, especially drying on 
polyethylene sheets and drying duration of 5 days might 
have contributed to maintaining soybean safe for human 
consumption as it had low mycotoxin levels. The production 
region of high temperature may contribute to levels of 
contamination. The nutritional value of soymilk was affected 
by the processing methods used. Various methods used in 
soybean milk preparation intend to reduce the lipoxygenase 
activity; however, cooking the soybean before soymilk 
extraction reduces nutrients content. Soymilk processing 
by a method involving soaking the soybeans for 12 hours 
prior to extraction and subsequent boiling exhibited better 
extraction of nutrients and isofl avones. Sc. Squire and the 
Local varieties exhibited higher extraction of proteins and 
fat than the other varieties during soymilk processing by the 
methods involving heating prior to extraction. Fermentation 
by different lactic acid bacteria decreased fl atulence-causing 
oligosaccharides and increased antioxidant activity in 
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fermented soymilk, which translates into health benefi ts 
of fermented soybean products. Three probiotic bacteria, 
namely Lactobacillus reuteri, Lactobacillus brevis and 
Lactobacillus plantarum were found to be suitable for 
soymilk fermentation. Finally, there was effect of cinnamon, 
basil, citronella and mint Essential oils (EOs) on fungal 
growth and sensory acceptability of soybean milk. Essential 
oils are good substances for fl avoring soymilk to improve 
organoleptic attributes and inhibit fungal growth, thus can 
contribute to increase the shelf life of soymilk.
 “5.2 Recommendations and scope for further work 
There should be a deliberate effort to educate farmers and 
other actors in the Rwanda value chain on mycotoxins and 
practices for preventing their contamination of food. Given 
the relatively low levels of soybean contamination with 
mycotoxins, soybean consumptions should be promoted 
not only as a nutritious product but also as a safe product. 
However, there should be closer surveillance of mycotoxin 
contamination, especially in the Eastern region, not only for 
soybean but also for other susceptible produce such maize. 
Two varieties Sc. Squire and Local, especially, Sc. Squire 
have high isofl avone content may be recommended for 
soymilk preparation. Lactobacillus reuteri, Lactobacillus 
brevis and Lactobacillus plantarum can be recommended to 
ferment soy yoghurt for its increased nutritional value/health 
benefi t and consumption in Rwanda. For fermented soymilk 
production, the milk extraction can be done by a method 
involving soaking for 12 hours followed by extraction prior 
to boiling. Although this method does not eliminate beany 
fl avor, it gives better extraction of nutrients and isofl avone. 
The beany fl avor of the fermented soymilk can then be 
masked by essential oils such as from mint, citronella and 
basil. Future comprehensive studies on sensory acceptability 
of soybean products made from different varieties by 
different methods among different consumer categories will 
be necessary.” Address: Dep. of Food Science and Nutrition, 
Rwanda.

2316. Heckmann, Christian M.; Paradisi, Francesca. 2020. 
Looking back: a short history of discovery of enzymes and 
how they became powerful chemical tools (Open Access). 
ChemCatChem: The European Society Journal for Catalysis 
12(24):6082-6102. [175+ ref]
• Summary: Abstract: Enzymatic approaches to challenges 
in chemical synthesis are increasingly popular and very 
attractive to industry given their green nature and high 
effi ciency compared to traditional methods. In this historical 
review we highlight the developments across several fi elds 
that were necessary to create the modern fi eld of biocatalysis, 
with enzyme engineering and directed evolution at its 
core. We exemplify the modular, incremental, and highly 
unpredictable nature of scientifi c discovery, driven by 
curiosity, and showcase the resulting examples of cutting-
edge enzymatic applications in industry.

 “1 Introduction: Mesophilic organisms can carry out 
reactions under mild conditions, enabled by excellent 
catalysts: enzymes. Humans have, unknowingly at fi rst, used 
these enzymes to their advantage for millennia, for example 
to ferment sugars into alcohol (as early as 7000 BC). [1] So 
how did we get from biocatalysis being used unknowingly 
to the modern application at the forefront of chemical 
synthesis? In this review, the origin of modern biocatalysis 
is summarized (Figure 1), starting with the discovery of 
enzymes, and exploring the principles of biochemistry 
and molecular biology developed throughout the 20th 
century. These stepping stones lead to the biotechnological 
advancements at the turn of the century which resulted 
in increasingly sophisticated applications of enzymes, in 
particular in industry. This review aims at condensing these 
biological developments primarily from the point of view of 
a chemist and is primarily intended to help chemists, but also 
scientists from other disciplines, entering the fi eld, while also 
showcasing selected cutting-edge applications of enzymes 
that may be of interest to biologists as well.”
 Fig. 1: “Timeline of major developments in enzymology, 
molecular biology, and biocatalysis.”
 “2 Early enzymology–demystifying life: In 1833, 
diastase (a mixture of amylases) was the fi rst enzyme to be 
discovered [2; Armstrong 1933] quickly followed by other 
hydrolytic enzymes such as pepsin and invertase, [3] but the 
term enzyme was only coined in 1877 by Wilhelm Kühne. 
[4] The concept of catalysts, chemicals facilitating a reaction 
without undergoing any change themselves, was introduced 
in 1836 [5] by Berzelius who quickly hypothesized that 
enzymes were such catalysts. [6] Yeast, which had been 
observed in ethanolic fermentations, was also viewed as 
a catalyst, but soon it was discovered that it was a living 
organism which at the time seemed to contradict that 
concept. [7] Evidence from Pasteur that fermentation occurs 
in the absence of oxygen and failed attempts to isolate an 
enzyme able to carry out this transformation, were claimed 
as evidence by vitalists that a ‘life-force’ was necessary for 
these more complex transformations and that enzymes only 
carried out ‘simple’ hydrolysis reactions. [8a] Indeed, this 
is often framed as a dispute between Pasteur and Liebig, 
with the former supporting vitalism and the latter supporting 
a mechanistic view that ascribes no special place to life. 
However, it appears more accurate to say that Pasteur 
supported the idea that fermentation was carried out by yeast 
through chemical means whereas Liebig opposed the idea 
of any causal link between yeast as a living organism and 
the catalytic fermentation reaction, instead thinking that the 
decay of yeast in the presence of oxygen was catalyzing the 
formation of alcohol from sugar.8 Finally, in 1897, Eduard 
Büchner showed that a dead yeast extract could carry out the 
same fermentation reaction as living yeast, thus dealing the 
fi nal blow to vitalism, which had already been on the decline 
(Nobel Prize in Chemistry 1907). [3, 8a]...” Address: 1. 
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School of Chemistry, Univ. of Nottingham, University Park, 
Nottingham, NG7 2RD UK.

2317. Choi, Sang Woo; Chae, Won Gi; Kang, Gyung 
Young; Chung, Jong Il. 2020. Breeding of tetra null soybean 
(Glycine max) for lipoxygenase, kunitz trypsin inhibitor, 
lectin, and 7S' subunit proteins. Plant Breeding *

2318. Marinea, Marina; Ellis, A.; Golding, M.; Loveday, 
S.M. 2021. Soy protein pressed gels: gelation mechanism 
affects the in vitro proteolysis and bioaccessibility of added 
phenolic acids. Foods (Basel, Switzerland) 10(1):154. 19 p. 
[70 ref]
• Summary: “1. Introduction: Phenolic compounds are 
secondary metabolites of plants, and have various health 
benefi ts, such as antioxidant [1], anti-infl ammatory [2], 
antimicrobial [3], anti-allergenic [4], anticarcinogenic 
[5], and neuroprotective properties [6]. However, the 
bioavailability of the phenolics is low and it is not certain 
that they reach their target in the human body after 
consumption [7]. Over the last few years, research has shown 
that food structure and matrix can affect nutrient uptake and 
bioavailability [8, 9].
 “Abstract: In this study, a model system of fi rm tofu 
(pressed gel) was prepared to study how the coagulation 
mechanism–acidifi cation with glucono delta-lactone (GDL) 
or coagulation with magnesium sulphate (MgSO4)–affected 
the physical properties of the gels along with their in vitro 
proteolysis (or extent of proteolysis)...
 “MgSO4 gels had almost double proteolysis percentages 
throughout the in vitro digestion and showed a signifi cantly 
higher amino acid bioaccessibility than the GDL gels 
(essential amino acid bioaccessibility of 56% versus 31%; 
p < 0.05). Lastly, both gel matrices showed a similar 
phenolic acid release profi le, on a percentage basis (about 
80% for PCA and about 100% for CMA). However, GDL 
gels delivered signifi cantly higher masses of bioactives 
under simulated intestinal conditions because they could 
retain more of the bioactives in the gel after pressing. It 
was concluded that the coagulation mechanism affects both 
the macro- and microstructure of the soy protein pressed 
gels and as a result their protein digestibility. Both pressed 
gel matrices are promising delivery systems for bioactive 
phenolic acids.” Address: 1. Riddet Inst., Massey Univ., 
Palmerston North 4442, New Zealand.

2319. Ahnan-Winarno, Amadeus Driando; Cordeiro, L.; 
Winarno, Florentinus Gregorius; Gibbons, John; Xiao, 
Hang. 2021. Tempeh: A semicentennial review on its health 
benefi ts, fermentation, safety, processing, sustainability, and 
affordability Comprehensive Reviews on Food Science and 
Food Safety 20:1717-67. Epub 10 Feb. 2021. https://doi.
org/10.1111/1541-4337.12710 [321 ref]
• Summary: 1. Introduction. 2. Methods (four large citation 

databases were searched). 3. Results and discussion: 3.1 
Tempeh: origin, production, nutritional content. 3.2 Tempeh 
fermentation: stages of fermentation, monitoring, inoculum 
(Rhizopus oligosporus, Rhizopus microsporus var. chinensis, 
Rhizopus oryzae, Rhizopus stolonifer, other inocula), 
starter culture, wrapping material, perforation, microbial 
community and co-inoculation, fortifi cation, enzymatic 
activity, pH level, moisture and water activity, substrate: 
beyond soy, other uses.
 3.3 Effects of tempeh fermentation on health-promoting 
effects of food ingredients: on nutritional content, protein 
content and bioavailability, lipid content, free fatty acids, and 
phytosterols, carbohydrate, ash and mineral content, vitamin 
B12, other vitamins.
 On bioactive compounds: in soybean, in humans, in 
nonsoy substrates,
 On toxins and antinutrients.
 On allergens.
 3.4 Health benefi ts of tempeh: effects of tempeh on gut 
health, effects of tempeh on cancerous cell lines, effects of 
tempeh on cognitive function, effects of tempeh on lung 
cells and tissues, effects of tempeh on cardiovascular health, 
effects of tempeh on anemia, effects of tempeh on liver 
health, effects of tempeh on bone health, effects of tempeh 
on type 2 diabetes mellitus, effects of tempeh on obesity, 
effects of tempeh on skeletal muscle recovery, effects of 
tempeh on malnutrition.
 3.5 Food application as functional food ingredient: 
meat alternative and extender, fl avoring ingredient, pasta 
and noodles, bakeries, dietary supplements, beverages, 
emergency food, foods for infants and the elderly.
 3.6 Food safety: Outbreaks and policy implications, 
contamination by closely related strain or fermenter, 
acidifi cation and co-inoculation to prevent pathogens.
 3.7 Processing.
 3.8 Sensory properties and consumer acceptance: in 
Indonesia, in Asia and Australia, in Africa, in South America 
and Europe.
 3.9 Sustainability and positive contributions to climate 
change: Protein delivery effi ciency per unit energy and per 
unit greenhouse gas emissions, utilization of food production 
by-products, treatment and utilization of production waste.
 3.10 Affordability.
 4 Conclusions. Acknowledgments. Author contributions. 
Address: Univ. of Massachusetts.

2320. Choi, Sang Woo; Kang, Jae Eun; Lee, Seong Kyeong; 
Ly, Sarath; Chung, Jong Il. 2021. Breeding of black 
soybean with green cotyledon and four recessive alleles for 
lipoxygenase, Kunitz trypsin inhibitor, lectin, and stachyose 
(Open Access). Agronomy (Basel) 11(2):309. doi:10.3390/
agronomy11020309
• Summary: “Anthocyanins from the black soybean seed 
coat are known to have many pharmaceutical effects. 
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However, black soybean seed contains antinutritional factors 
such as lipoxygenase, Kunitz trypsin inhibitor (KTI), lectin, 
and stachyose. The genetic removal of these components 
will improve the nutritional value of black soybean seed... 
The soybean line with the black seed coat color, the green 
cotyledon color, a large seed size, and tetra recessive alleles 
has purple fl owers, a determinate growth habit, and brown 
pods at maturity. The stem height of the breeding line was 
52.3 cm. The 100-seed weight of the breeding line was 35.2 
g and the yield (Ton/ha) was 2.50. The stachyose content 
of the breeding line was 3.30 g/kg. This is the fi rst soybean 
strain with the black seed coat color, the green cotyledon 
color, a large seed size, and tetra null alleles (lox1lox2lox3/
lox1lox2lox3-ti/ti-le/le-rs2/rs2, low content of stachyose, free 
of lipoxygenase, KTI, and lectin proteins).” Address: Dep. of 
Agronomy, Gyeongsang National Univ., JinJu 52828, Korea.

2321. Sasatani, Daisuke. ed. 2021. Utilization of food-grade 
soybeans in Japan (Web article). https://www.fas.usda.gov/
data/japan-utilization-food-grade-soybeans-japan 14 p. Illust. 
[9 ref. Eng]
• Summary:  “Soybeans (Glycine max) can be classifi ed 
into two distinct categories based on use: (i) food-grade, 
primarily used for direct human consumption and (ii) feed-
grade, primarily used for crushing and animal feed. In 
comparison to feed-grade soybeans, food-grade soybeans 
used in Japan have a higher protein and sugar content, 
typically lower yield and are not genetically engineered 

(GE). Japan is a key importer of both feed-grade and food-
grade soybeans (2020 Japan Oilseeds Annual).
 “History of food soy in Japan: Following introduction 
of soybeans from China, the legume became a staple of 
the Japanese diet. By the 12th century, the Japanese widely 
cultivate soybeans, a key protein source in the traditional 
largely meat-free Buddhist diet. Soybean products continue 
to be a fundamental component of the Japanese diet even as 
Japan’s consumption of animal products has dramatically 
increased over the past century. During the last 40 years, soy 
products have steadily represented approximately 10 percent 
(8.7 grams per day per capita) of the overall daily protein 
intake in Japan (Figure 1).
 “Food soybean supply in Japan
 “Domestic: Japan’s Ministry of Agriculture, Forestry 
and Fisheries (MAFF) oversees the production and 
distribution of domestically produced soybeans, which are 
all food-grade. As of 2019, MAFF identifi ed 89 primary 
food-grade soybean varieties cultivated in Japan... The top 
fi ve varieties account for approximately three quarters of 
Japanese soybean sales in 2019 (Table 1). To improve pest 
resistance, yield and mechanization, six major research 
centers around Japan conduct research to develop soybean 
varieties for different climatic conditions in the country. 
There is no commercial application of GE techniques to 
food-grade soybeans in Japan.”
 “Imported: Since the 1960s, Japanese food processors, 
trading houses and wholesalers have imported food-grade 
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soybeans. Initially, the soybeans came from Indiana, Ohio, 
and Michigan (“IOM Soybeans”) due to high protein content 
and were shipped in bulk. Gradually, the development of 
new food-grade varieties has expanded the production of 
food-grade soybeans into more northern regions of North 
America and replaced exports of IOM soybeans. These new 
specialty varieties are mostly exported in containers to avoid 
commingling with GE feed-grade soybeans. The United 
States, Canada, and China are the top food-grade soybean 
suppliers of Japan with approximately 53 percent, 44 
percent, and 3 percent, respectively, of the 2020 market share 
of imported food-grade soybeans.
 “Japanese food manufacturers evaluate soybeans 
based on four parameters, which are related to the end use 
(e.g., tofu, miso, natto). The fi rst parameter is the physical 
characteristics of the food-grade soybean (e.g., bean size, 
skin color, appearance, intactness, foreign materials, and 
splits). The physical aspect is particularly important for 
producers of natto and simmered soybean (nimame) because 
beans are not mashed during processing. The second 
parameter is the nutritional profi le of the soybean, which 
will impact the taste of and potentially health claims for 
the resulting soy products. The specifi c characteristics of 
interest include sugar, protein, isofl avone, oligosaccharide, 
lipoxygenase (i.e., beany odor), bitter taste, oleic acid, 
and other mineral content. The third parameter represents 
characteristics related to processing effi ciency (e.g., seed 
uniformity for steaming or fermentation, ease of dehulling). 
As most soy processors begin processing by submerging 
soybeans in water, the ability of soybeans to absorb water 
quickly and uniformly facilitates processing. The fi nal 
parameter is the availability of a stable supply, especially for 
large Japanese manufacturers.”
 “Trends in Soybean Manufacturing Along with sourcing, 
the structure of the soybean processing sector has undergone 
substantial changes. The traditional regionally diversifi ed 

manufacturers have largely given way to factories that 
reach their customers through supermarkets. Although 
the Act for Securing Business Opportunities for Small 
and Medium-Sized Enterprises by Adjusting the Business 
Activities of Large Enterprises (hereafter referred to as the 
“Adjustment Act,” only available in Japanese) has kept 
large companies from manufacturing tofu, the total number 
of tofu producers has fallen by over 70 percent in the last 
30 years (Figure 2). The consolidation has resulted in 
soybean products becoming more standardized.” Soybean 
products Tofu (bean curd) and Freeze-Dried Tofu The tofu 
industry is the largest consumer of food-grade soybeans 
in Japan. MAFF does not publish production statistics for 
tofu. According to the General Incorporated Foundation 
National Federation of Tofu (“Zentoren”), to estimate the 
volume of tofu production, the volume of utilized soybeans 
should be quadrupled (Table 2). Most tofu producers, even 
larger medium-sized companies, rely on Japanese soybean 
wholesalers to procure their soybeans. Small tofu producers 
tend to rely on long-standing relationships with wholesalers 
and source domestic soybeans. On the other hand, medium-
sized tofu manufacturers usually purchase high-protein U.S. 
or Canadian food-grade soybean varieties based on price 
and supply size considerations. High protein content and 
larger seed typically lead to a higher yield of soymilk, an 
intermediate product in tofu production (Figure 3). Other 
desirable characteristics for tofu soybean varieties are linked 
to color and water absorption. Tofu producers prefer clear 
or light-colored hilum because that color carries into okara, 
a by-product of tofu production. Consumers prefer white 
okara. Unlike IOM, the new food-grade soybean varieties 
typically do not have a black hilum. Higher speed and 
uniformity of water absorption increase tofu quality and 
production effi ciency. Fukuyutaka, Sato no Hohoemi, Ryuho 
and Enrei are popular varieties of domestic soybeans for 
tofu.
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 “Tofu factories typically utilize all of the soymilk they 
produce to make tofu, but small tofu producers sometimes 
sell a portion of soymilk and tofu skin (yuba) directly to 
consumers. According to Zentoren, about 70 percent of tofu 
is packaged and sold as tofu, while the remaining 30 percent 
of tofu are further processed (i.e. deep-fried tofu (e.g., atsu-
age, abura-age, ganmodoki) or freeze-dried (e.g., koya-dofu, 
kori-dofu). Traditionally, there are two tofu types sold in 
Japan: fi rm (momen meaning cotton) and soft (kinu-goshi 
meaning silken). Kinu-goshi has a higher water content and 
is consumed as is, while momen can be further processed 
into deep-fried tofu or freeze-dried tofu). In 1974, MHLW 
established Tofu Specifi cations and Standards (available in 
Japanese only) to guide the production and storage of tofu. 
As of 2021, MAFF has not established a Japan Agricultural 
Standard (JAS) for tofu.
 “Natto (fermented soybeans): Natto, a traditional 
breakfast food consumed in eastern Japan, has been gaining 
popularity in western Japan due to its perceived health 
benefi ts, convenience and affordability. Typical natto 
packages include a soy sauce-based MSG sauce and a 
packet of karashi mustard. The ready-to-eat natto is whipped 
and placed on warm rice before consumption. Unlike 
the tofu industry, the natto sector is highly consolidated. 

Six companies (Takano Foods Inc. (Ibaraki prefecture), 
Mizkan Inc. (Aichi prefecture), Azuma Foods Inc. (Tochigi 
prefecture), Yamada Foods Co. (Akita prefecture), Marukin 
Foods Inc. (Kumamoto prefecture), Marumiya Inc. 
(Kumamoto prefecture)) account for over 75 percent of total 
natto production in Japan. Small natto producers largely 
target local and/or high-end markets.”
 “Fig. 5. Examples of natto products: Package sold in 
grocery stores. Regular small bean. Large bean. Crushed 
bean. Black bean. Traditional natto wrapped in straw.”
 Miso (fermented soybean paste): Japan boasts over a 
thousand types of miso typically used as a condiment to 
fl avor food. Retailers usually offer three types of miso that 
differ in texture, fl avor and color. Red miso (aka-miso) is 
salty and has a strong fl avor. White miso (shiro-miso) is 
characterized by a sweet and delicate fl avor. Finally, mixed 
miso (awase-miso) is a combination of red miso and white 
miso. Producers typically achieve variation in miso fl avor 
through the use of different ingredients (5) and variation 
in the duration of the fermentation stage (Figure 6). While 
white miso has less salt and is typically fermented for up to a 
month, red miso is produced with more salt and fermentation 
may take years.
 “Miso manufacturers prefer medium to large soybeans 
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with high protein content and water-absorption capacity, 
more soluble carbohydrates, and lower oil and calcium 
contents. The white miso manufacturers prefer soybeans 
with a light-yellow seed coat and a clear hilum. Akimaro is a 
popular Japanese soybean variety for miso.”
 Footnote (5). In most parts of Japan, rice is added to 
soybeans during miso production (kome-miso). In Kyushu, 
Yamaguchi and Ehime prefectures, it is common to add 
barley to soybeans resulting in mugi-miso. On the other 
hand, in Nagoya and surrounding areas, there is a preference 
for mame-miso, a darker miso produced only from soybeans 
(Continued). Address: Foreign Agricultural Service, USDA, 
Tokyo, Japan.

2322. Shimizu, Teruo. 2021. Update on production at 
Miyako Oriental Foods (Interview). SoyaScan Notes. April 
12. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Production of miso and koji at Miyako Oriental 
Foods has increased very much over the last ten years, 
and especially in the natural food market. Miyako makes 
shiro miso (like yellow miso, fermented about 3 months), 
aka-miso (red rice miso, fermented about 4-6 months), and 
Kyoto-style mellow white miso (fermented 1 week). The 
production of all of these has increased over the past 10 
years. Business is good.
 In addition to miso, Miyako is also making Oriental 
sauces such a Ponzu, and sushi sauce, and a yuzu product. 
Miyako is also making Cold Mountain Koji and the demand 
is increasing very much. In Japan, shio-koji is becoming 
very popular. About 4-5 years ago Miyako started to make a 
type of shio-koji named Cold Mountain Creamy Koji Sauce; 
it is a liquid and sold in a bottle. The sizes are 16 oz. (1 
lb.) and 32 oz. It’s like amazake with salt. People use it as 
a marinating sauce for its enzymes, to tenderize meat, fi sh, 
and vegetables. It is sold mostly to restaurants, but some is 
used in individual homes to marinate fi sh, etc. Address: Vice 
President, Miyako Oriental Foods Inc., 4287 Puente Ave., 
Baldwin Park, California 91706. Phone: 818-962-9633.

2323. Smith, Cody. 2021. Update on American Miso Co. 
(Interview). SoyaScan Notes. April 21.
• Summary: Cody has been at American Miso Co (AMC) 
for 5½ years. He fi rst started work at AMC in Dec. 2015; he 
worked on the production fl oor, learning from miso master 
Joe Kato (pronounced KAY-toh); then on 2 Nov. 2018 he 
replaced Joe as miso master at AMC and has been the miso 
master ever since.
 In recent years there has been a dramatic increase in the 
production of miso at AMC; basically the production of rice 
koji has doubled–from 3 steamers to 6 steamers per run–
which is basically a batch of miso. Part of this effect was due 
to the COVID-19 pandemic. AMC had its best summer yet in 
terms of miso production and sales. It now has 54 vats full of 
miso, each vat containing about 8,000 pounds. This is about 

60% ahead of last year at this time. They work 2 shifts a day, 
7 days a week, making 3 types of short term (lighter and 
sweeter) misos, and 3 types of long-term (darker and saltier) 
misos.
 The three types of short-term miso are sweet white, 
mellow white (a short-term rice miso), and chickpea. The 
three types of long-term miso are brown rice, red (with white 
rice), and barley miso,
 Their mellow-white miso is by far their most popular 
sort-term miso, and their red miso is by far their most 
popular long-term miso. All of their miso is organic, which 
means that all of the ingredients are certifi ed organic. In fact, 
AMC is the largest maker of organic miso in the world.
 A growing percentage of AMC’s miso is sold to food 
manufacturers as opposed to food retailers such as Whole 
Foods Market (AMC’s biggest retail outlet) or Earth Fare. 
Whole Foods is one of AMC’s primary retail outlets. They 
carry AMC’s red miso pound and mellow-white miso pound. 
Examples of manufacturers AMC sells to are Daily Harvest 
(a home meal delivery company), Blue Apron, Heller Fresh, 
a lot of the meal kit to homes, Brad’s Raw Chips (they use 
AMC’s chickpea miso to fl avor their potato chips), Amy’s 
Kitchen, Kahiki (they make frozen TV dinners with a health 
spin). Cody thinks AMC sells about 50% each to retailers 
and to manufacturers.
 In 1979 western North Carolina was chosen as the site 
for American miso because the water source quality was so 
good, the climate and temperature were just right, and the 
land was inexpensive. The changes in temperature are very 
important in making good miso. AMC started with eight vats 
in 1979; its fi rst miso was ready in 1981.
 They make miso in a way that is labor intensive, and 
special care must be taken in making the koji–fermented 
rice. Koji is the source of enzymes that transform the various 
ingredients into miso.
 They make their short-term miso in tote bins rather than 
vats; we can do 16 totes per run, and they can store over 200 
of those totes in cooking rooms. They can put at least 1,000 
pounds of short-term miso in one tote. They use palate jacks 
and a little stacker to move the totes around. They have about 
250 totes full of miso. Of these, sweet white miso has the 
lowest demand, so they have about 16 totes of that, plus 150-
200 for mellow white, and 30-40 for chickpea miso.
 AMC still makes all of its koji in hand trays–
unfortunately the FDA required them to use fi ber-glass trays–
as a way of being FDA compliant. They don’t absorb the 
moisture just as well and they have to be washed after each 
use; AMC uses Dr. Bronner’s soap then rinses it off carefully. 
In one production run they make 462 trays of koji, with 
about 6.4 kg of inoculated rice per tray. A typical koji tray 
is roughly 24 by 18 inches by 2 inches deep. They allow the 
inoculated, steamed to start on a rice table (a big stainless-
steel box table lined with cloth) for 24 hours, completely 
untouched, at 80 degrees F. Then they break all that up, give 
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it a good stir, apportion it into trays, put the trays on a rolling 
rack, and wheel the racks into their wood-lined koji room. 
The koji stays in the humid, warm koji room for 12 hours. 
There it grows and generates heat. After 12 hours, they go 
back into the koji room, remove the rolling racks and trays 
from the room and put the trays in front of fans, causing the 
temperature to drop from about 100-110ºF down to about 
80ºF. They also rotate the top 5 trays with the bottom 5 trays. 
Then they roll the racks and koji trays back into the koji 
room for 12 more hours of koji growth. The smell of the koji 
at this stage is wonderful–delectable. “Our vat warehouse 
also has a beautiful fermentation aroma.”
 Technically, all of AMC’s miso is sold to Great Eastern 
Sun (also owned solely by Barry Evans in North Carolina).
 “Leila Bakkum lives in Arizona and is national sales 
manager for Great Eastern Sun. She travels all over the 
country for us to different shows, and introducing our miso 
products to new retail and manufacturer accounts.” Address: 
Miso Master, American Miso Co., Rutherfordton, North 
Carolina.

2324. Rhapsody Natural Foods (Website printout). 2021. 
www.rhapsodynaturalfoods.com 12 p. Retrieved 21 April 
2021.
• Summary: Contents (top row): Our products (sampler, 
tempeh, ready-to-eat tempeh, koji, miso, natto). About us: 
About Rhapsody, photo gallery, Center for Natural Living. 
Useful info: Shipping, FAQ, Links. Commitment to quality. 
Commercial accounts: For commercial customers, recipes. 
Rhapsody blog. Contact.
 “Organic Miso: Miso is the miracle food of the 21st 
century, yet ancient in origin. A hearty, high-protein probiotic 
fermented soy food, miso is used in soups, sauces, and 
dressings. We age our miso in oak barrels and use water 
drawn from our deep well. Rhapsody certifi ed organic miso 
comes in two varieties: sweet white and mellow red.
 “Rhapsody’s 16 oz miso is available [in glass jars] in 
stores throughout New England; online we offer 5 lb. bulk 
tubs only. We only sell our wholesale miso online because 
it is not cost-effective to ship smaller quantities. However, 
you can try a smaller quantity of miso as part of our sampler 
pack.
 “Can’t fi nd our products in a store near you? Ask your 
retailer to put in a request with their suppliers (Associated 
Buyers, Black River Produce, United Natural Foods, or other 
distributors.)”
 Tempeh: Choose An Option...
 “2lb. Certifi ed Organic Tempeh–Case of 4. $33.75
 “4 BBQ, 4 Teriyaki & 4 Plain Certifi ed Organic Tempeh 
mixed case of 12. $48.50 per case
 “8 oz. Certifi ed Organic Tempeh–Case of 12 $36.50 per 
case
 “Eastern U.S. only: 2lb. Certifi ed Organic Tempeh–Case 
of 8.–$67.50 per case.

 “Ready-to-Eat Tempeh: Just eat it straight out of the 
package, no preparation necessary! Delicious, convenient, 
and from certifi ed organic ingredients. Cubed in salads, 
sliced on a sandwich, great in stir fries, or mashed in sauces 
and gravies.
 “Choose An Option...
 “4 BBQ, 4 Teriyaki & 4 Plain mixed case of 12. $48.50 
per case
 “BBQ & Teriyaki mixed case of 12. $54.35 per case
 “BBQ case of 12. $54.35 per case
 “Teriyaki case of 12. $54.35 per case.
 “Natto: Natto, sticky fermented whole soybeans, is 
traditional Japanese breakfast food. It is the richest food 
source of vitamin K2 (1000 mcg per 100 grams or 3.5 oz), 
essential for proper calcium absorption. Natto is also a living 
food and contains the highly benefi cial probiotic enzyme 
nattokinase. Nattokinase is key in a healthy digestive system, 
known to aid in digestive disorders, especially those caused 
by antibiotic use, and essential for proper blood clotting 
mechanisms.
 “Rhapsody Natto comes in two varieties: large bean 
(organic) & small bean (organic). Our natto containers are 
100% compostable in a commercial facility and the paper 
cups are made without cutting down trees (sugarcane paper 
with corn-based lining).”
 “Organic Koji: Koji is steamed barley or polished 
rice inoculated with the Aspergillus oryzae culture. It 
is responsible for the fermentation process of not only 
amazake, but also miso and a number of other fermented 
foods. Our specifi c cultures can be used for amazake, rice 
milk, barley miso and rice miso, sake, shio koji, and pickles.
 “The basic difference between the types of koji is the 
ratios of the enzymes they contain: amylase (breaks down 
carbohydrates), protease (breaks down protein), lipase 
(breaks down fats) are the most common. For example, 
Amazake koji has a higher ratio of amylase (breaking down 
carbohydrates), Long Term koji has a higher ratio of protease 
(breaking down proteins), and Short Term koji has a more 
balanced ratio enzymes making it more of an ‘all purpose’ 
koji.
 “The reason we use the terms ‘short term’ and ‘long 
term’ is because in recipes that call for short term koji the 
ratio of koji to soybeans is higher, making it ferment in a 
shorter amount of time and long term koji is called for when 
the ratio of beans is lower, making it ferment in a longer 
amount of time.”
 Rhapsody sells 4 types of organic koji. (1) Red barley 
miso koji. (2) Amazake koji. (3) Long-term rice miso koji. 
(4) Short-term rice miso koji. Each is $16.95.
 A 4:15-minute YouTube video shows a day in the life of 
Rhapsody Natural Foods.
 Rhapsody is 100% kosher (OK). Address: 752 Danville 
Hill Road, Cabot, Vermont 05647. Phone: 802-563-2172.
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2325. Maiellano, Sarah. 2021. Fermentation fl air: Bardea 
chef embraces centuries-old Asian technique to deliver big 
Italian fl avor. Philadelphia Daily News (Pennsylvania). Aug. 
19. p. A21, A23.
• Summary: “DiMeo is now culturing butter, growing yeast, 
fermenting kombucha, brewing the sweet fermented rice 
drink amazake, and using koji to make several other culinary 
products, including one with Italian roots.”
 DiMeo has swapped meat for fi sh and used “koji for a 
speedy, umami-rich fermentation...
 “Koji fermentation can even give veggie scraps a place 
at the table–DiMeo used to toss a case of leek tops each 
week, but now turns them into a miso-based glaze for his 
stuffed leeks. Miso paste and its cousin, amino paste, come 
from koji-fermented soy beans, lentils, or other legumes and 
starches.”
 “’Growing koji reinvigorated my passion for cooking,’ 
DiMeo says. ‘It makes each ingredient the best version of 
itself.’”
 Koji is called qu in Chinese and nurukgyun [sic, koji] 
in Korean. “Koji enzymes enrich fl avor by breaking down 
starches, proteins, and fats in food” [into amino acids].
 “At Bardea, koji is sprinkled throughout the whole 
menu, sometimes literally...”
 Bardea is at 620 Market St., Wilmington, Delaware. 
Phone: 302-426-2069. Web: bardeawilmington.com. Tue.-
Thurs. 5-9 p.m., Fri.-Sat. 5-10. 120 seats.
 Note 1. The word “koji” appears 17 times on this one 
page (A23).
 Note 2. Bardea (pronounced bar-DAY-ah) is the Italian 
word for “the goddess of food and drink.” Address: For the 
Daily News.

2326. Shurtleff, William; Aoyagi, Akiko. comps. 2021. 
History of amazake and rice milk (1000 BCE to 2021): 
Extensively annotated bibliography and sourcebook. 
Lafayette, California: Soyinfo Center. 356 p. Subject/
geographical index. Printed 25 Oct. 2021. 28 cm. [658 ref]
• Summary: This is the most comprehensive book ever 
published about the history of amazake and rice milk. It 
has been compiled, one record at a time over a period of 42 
years, in an attempt to document the history of this ancient 
and interesting subject. It is also the single most current and 
useful source of information on this subject.
 Contents: Search engine keywords. Dedication and 
acknowledgments. Introduction: Brief chronology / timeline 
of amazake and rice milk worldwide (1000 BCE to 2021). 
About this book. Abbreviations used in this book. How to 
make best use of this digital book–Three keys. Five pages 
of color photos. Contains 158 photographs and illustrations. 
Address: Soyinfo Center, P.O. Box 234, Lafayette, California 
94549. Phone: 925-283-2991.

2327. Wikipedia, the free encyclopedia. 2021. Enzyme: 

Etymology and history (Web article). https://en.wikipedia.
org/wiki/Enzyme#Etymology_and_history 2 p. Retrieved 
Nov. 29.
• Summary:  “By the late 17th and early 18th centuries, 
the digestion of meat by stomach secretions[7] and the 
conversion of starch to sugars by plant extracts and saliva 
were known but the mechanisms by which these occurred 
had not been identifi ed. [8] French chemist Anselme Payen 
was the fi rst to discover an enzyme, diastase, in 1833. [9] 
A few decades later, when studying the fermentation of 
sugar to alcohol by yeast, Louis Pasteur concluded that 
this fermentation was caused by a vital force contained 
within the yeast cells called “ferments”, which were thought 
to function only within living organisms. He wrote that 
“alcoholic fermentation is an act correlated with the life 
and organization of the yeast cells, not with the death or 
putrefaction of the cells.” [10] In 1877, German physiologist 
Wilhelm Kühne (1837-1900) fi rst used the term enzyme, 
which comes from Greek... “leavened” or “in yeast”, to 
describe this process. [11] The word enzyme was used later 
to refer to nonliving substances such as pepsin, and the word 
ferment was used to refer to chemical activity produced by 
living organisms. [12]
 “Eduard Buchner submitted his fi rst paper on the study 
of yeast extracts in 1897. In a series of experiments at the 
University of Berlin, he found that sugar was fermented by 
yeast extracts even when there were no living yeast cells in 
the mixture. [13] He named the enzyme that brought about 
the fermentation of sucrose “zymase”. [14] In 1907, he 
received the Nobel Prize in Chemistry for “his discovery 
of cell-free fermentation”. Following Buchner’s example, 
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enzymes are usually named according to the reaction they 
carry out: the suffi x -ase is combined with the name of the 
substrate (e.g., lactase is the enzyme that cleaves lactose) or 
to the type of reaction (e.g., DNA polymerase forms DNA 
polymers). [15]
 “The biochemical identity of enzymes was still unknown 
in the early 1900s. Many scientists observed that enzymatic 
activity was associated with proteins, but others (such as 
Nobel laureate Richard Willstätter) argued that proteins 
were merely carriers for the true enzymes and that proteins 
per se were incapable of catalysis. [16] In 1926, James B. 
Sumner showed that the enzyme urease was a pure protein 
and crystallized it; he did likewise for the enzyme catalase 
in 1937. The conclusion that pure proteins can be enzymes 
was defi nitively demonstrated by John Howard Northrop 
and Wendell Meredith Stanley, who worked on the digestive 
enzymes pepsin (1930), trypsin and chymotrypsin. These 
three scientists were awarded the 1946 Nobel Prize in 
Chemistry. [17]
 “The discovery that enzymes could be crystallized 
eventually allowed their structures to be solved by x-ray 
crystallography. This was fi rst done for lysozyme, an enzyme 
found in tears, saliva and egg whites that digests the coating 
of some bacteria; the structure was solved by a group led 
by David Chilton Phillips and published in 1965. [18] This 
high-resolution structure of lysozyme marked the beginning 
of the fi eld of structural biology and the effort to understand 
how enzymes work at an atomic level of detail. [19]”

2328. Kusumoto, Ken-Ichi; Yamagata, Y.; Tazawa, R.; 
Kitagawa, M.; et al. 2021. Japanese traditional miso and 
koji making (Open access). J. of Fungi 7:579. 9. 17 p. doi.
org/10.3390/jof7070579 [71 ref]
• Summary: “Miso is a traditional Japanese seasoning 
paste produced by fermenting soybeans using the power of 
koji mold. A recent Japanese cohort study has shown that 
increased consumption of fermented soybean products is 
associated with a reduced risk of death in both men and 
women. In this review, we briefl y explain what miso means 
in the Japanese culture and food industry, varieties of miso 
available today, and steps involved in miso making. Then, 
we review early and latest scientifi c researches in koji mold 
species, their safety, and benefi cial enzymes they produce 
during fermentation and maturation processes, which play a 
major part in determining the quality and sensory profi le of 
miso.
 Introduction: The earliest form of miso called kokusho 
(soybeans and grains fermented with salt) is said to have 
originated from ancient China or perhaps in Japan thousands 
of years ago [1]. The use of miso spread among Japanese 
people during the Edo Period (1603-1868), and miso 
constitutes one of the hallmarks of the country’s salted and 
fermented soybean seasonings along with soy sauce. Miso 
was integrated into local food cultures across Japan and 

evolved into various types, refl ecting regional differences in 
climate and ingredient availability [2,3]. This is the reason 
miso comes in so many varieties with different colors and 
fl avors. Today, rice miso is the most widely manufactured 
variety, while barley, soybean, and mixed miso are also 
available.
 “This review describes the manufacturing process of 
miso, including the critical step of koji making, microbes 
used for fermentation, and enzymes found in koji. Some 
of the latest topics on regular consumption of miso and its 
health benefi ts are also discussed.”
 “In 2013, washoku was added to UNESCO’s Intangible 
Cultural Heritage List as traditional dietary cultures of the 
Japanese. Extending in a north-to-southwardly direction, 
Japan has a rich and diverse natural environment with four 
distinct seasons. Washoku is a cooking and serving practice 
that was born and nurtured in this unique environment and 
essentially represents Japanese people’s spirit of respect for 
nature [5].”
 Pages 7-8: “Koji making (seikiku) has four roles in miso 
making: (1) Growth and elaboration of fungal hyphae around 
and into the ingredients by solid-state culture; (2) Production 
of amylases, (neutral) proteases and other enzymes important 
for miso fermentation and maturation (hypha extension 
into the ingredients (hazekomi) enhances this process); (3) 
Growth of salt-tolerant yeast and lactic acid bacteria that 
are essential for maturation and production of precursors 
of aromatic components in miso (the growth of koji mold 
facilitates this process); and (4) Elimination of ingredient 
odors.
 Page 14: “Nutritional Function of Miso: The health 
benefi ts of miso have been passed down orally through 
hundreds of years by way of proverbs and folklore. Due to 
its high salt content, however, specifi c health benefi ts of 
miso have been discussed with caution in modern medicine 
and public health. In fact, restricted miso consumption is 
sometimes recommended in Japan to reduce salt intake. 
While miso has recently become a popular research topic as 
a functional food [66], studies are mostly conducted in cell 
cultures and laboratory animals and rarely involve human 
participants. Two published studies of rice miso, however, 
found that long-term standard consumption of miso soup did 
not affect blood pressure in human subjects [67, 68]. While 
growing evidence suggests no association between miso soup 
consumption and high blood pressure [69], multipronged 
studies are necessary to understand the exact mechanisms.” 
Address: 1. Food Research Institute, National Agriculture 
and Food Research Organization, Tsukuba 305-8642, Japan; 
kusumoto@affrc.go.jp.

2329. SoyaScan Notes. 2021. Chronology of soymilk 
worldwide–1950 to present. Part II. Compiled by William 
Shurtleff of Soyinfo Center.
• Summary: 1950’s–Soymilk enters the modern era as it 
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begins to be marketed in bottles like soft drinks, largely due 
to work by K.S. Lo of Vitasoy in Hong Kong and Yeo Hiap 
Seng in Singapore.
 1957–Japan’s fi rst commercial soymilk, sold in bottles, 
named Tônyû, is introduced by the Ueda Tofu Shop in 
Hachioji, Tokyo. Dr. Harry Miller was the inspiration for and 
helped to establish the shop.
 1960s–In Japan, soymilk slowly increases in popularity. 
New manufacturers are: Nihon Tanpaku Kogyo (1962). 
College Health Foods (later renamed San-iku Foods) in 
Chiba prefecture with its Soyalac (1969, also inspired 
and aided by Dr. Harry Miller). Luppy Tanpaku (House 
Shokuhin) in Saitama prefecture with its Luppy soymilk 
(1969).
 1965–ProSobee, the world’s earliest known non-dairy 
infant formula based on soy protein isolates, is launched by 
Mead Johnson & Co. of Evansville, Indiana.
 1966–The enzyme lipoxygenase is discovered by 
scientists at Cornell University [Ithaca, New York] to be 
responsible for the “beany” fl avor in soymilk. A process is 
developed which could be used to help eliminate this fl avor.
 1967–Soymilk begins to be packaged aseptically in Tetra 
Pak cartons. This allows it to be sold without refrigeration 
for six months or more. The fi rst such product was Beanvit, 
made by Yeo Hiap Seng Ltd. in Singapore and packaged in a 
disposable tetrahedron-shaped container.
 1970’s and 1980’s–Soymilk becomes a popular beverage 
throughout Asia, spreading to Europe, Australia and the 
United States.
 1979–Hong Kong Soya Bean Products Co. Ltd. starts 
to export Vitasoy, packed in Tetra Brik cartons, to selected 
countries throughout the world. By the early 1980s exports 
were going to over 20 countries, both developed and 
developing. Exports to the USA began in 1980. 1980 Jan.–
DE-VAU-GE Gesundkostwerk, a Seventh-day Adventist 
food company near Hamburg, Germany, launches GranoVita 
Soja Drink in 500 ml Tetra Brik cartons; this soymilk product 
is made by N.V. Vandemoortele (one of Europe’s largest 
oilseed crushers, founded in 1934) in Izegem, Belgium.
 1980 June–N.V. Alpro is founded by Vandemoortele to 
take over production of this soymilk. Inspired and headed 
by Philippe Vandemoortele, Alpro purchased the land on 
which it was located from Vandemoortele, and became an 
independent manufacturer. Alpro quickly became Europe’s 
leading producer of soymilk, making private-label brands for 
scores of companies.
 1983 July–Edensoy brand soymilk is launched by Eden 
Foods of Clinton, Michigan. Imported from Japan (where 
it is made by Marusan-Ai Co.), it is sold in plain and carob 
fl avors in stand-up foil retort pouches.
 1984 Feb.–The fi rst comprehensive study of the 
soymilk market in the U.S. is published by Soyfoods Center 
of Lafayette, California. It estimates that total soymilk 
consumption in the U.S. in 1983 (not including soy-based 

infant formulas) was 2.68 million gallons (26% of this was 
imported), and total production of soy-based infant formulas 
was 32 million gallons.
 1984 Aug.–Westsoy Natural brand soymilk is launched 
by Westbrae Natural Foods of Emeryville, California. 
Imported from Japan (where it is made by San-Iku Foods), it 
is sold in one fl avor in standup foil retort pouches.
 1984 Oct.–Westbrae Natural Malted’s, a thick soymilk 
resembling a milk shake, are launched in many fl avors by 
Westbrae Natural Foods, imported from Japan.
 1986 Nov.–Edensoy starts to be made in America by 
American Soy Products (ASP) at a large, modern plant in 
Saline, Michigan, and sold in Tetra Brik aseptic cartons. ASP 
is a joint venture of 4 Japanese companies and Eden Foods.
 1988 Nov.–Pacifi c Foods of Oregon, launches its fi rst 
soymilk product, Naturally Northwest Soy Beverage [Plain], 
in a 1-quart Tetra Brik Aseptic carton. The company’s new 
factory is in Tualatin, Oregon.
 1990 April–WestSoy Lite, America’s fi rst “lite” soymilk, 
with a low fat content, is introduced in plain, vanilla, and 
cocoa fl avors by Westbrae Natural Foods. Made by adding 
water to regular soymilk, the product is less expensive to 
make, but also contains less nutrients.
 1990 June–Alpro opens a new soymilk plant at 
Wevelgem, Belgium. Costing about US$15 million and 
having a capacity of 45 million liters a year, it is reputed to 
be the largest in the world. Alpro now makes about 70% of 
the soymilk in Europe.
 1990 Sept. 24–The company name is changed to Vitasoy 
International Holdings Ltd. from Hong Kong Soya Bean 
Products Co. Ltd.
 1991–There are at least 35 processors or marketers of 
soymilk in the U.S., increasing production to approximately 
9.8 million gallons. Consumption is estimated to be growing 
at between 15 and 20% per year since 1984.
 1993–More than 200 scientifi c journal articles about 
soymilk have been published in English, and at least 80 
English-language patents on soymilk have been issued 
between 1912 and 1993.
 1994 Jan.–Soy-Um, a low-priced and attractively 
packaged soymilk, is launched by J&G Inc., a product 
developer and distributor in Chicago, Illinois. The product is 
made in Oregon by Pacifi c Foods.
 1995–A market study is published, estimating that 
$108 million of soymilk was sold in the U.S. in 1994. This 
equates to approximately 13.5 gallons of soymilk. By 1995 
sales are projected to have risen to over $130 million, or 
approximately 16.3 million gallons.

2330. SoyaScan Notes. 2021. Chronology of early isolated 
soy protein (soy protein isolate) developed for food use. 5 
June 2011. Compiled by William Shurtleff of Soyinfo Center.
• Summary: 1911–Beltzer develops isolated soy protein 
(ISP) for food use in France.
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 1921–Satow develops isolated soy proteids for food use 
in Japan.
 1935–First U.S. patent for soy protein issued to Burruss 
& Ruth.
 1932–The Glidden Co. (Chicago) fi rst develops soy 
protein for food use in the USA but did not yet make a 
commercial product.
 1939–Albusoy, made by The Glidden Co. in Chicago, is 
launched. It takes the place of egg albumen (egg whites) in a 
wide variety of products, especially confections.
 1942–Central Soya Co. launches a similar whipping 
compound named Soy Whip–also meant to replace an animal 
product–egg whites.
 1945–Rich Products Corp. (Buffalo, New York), during 
World War II when whipping cream is unavailable, launches 
Whip Topping, made from “Soy Cream,” based on soy 
protein.
 1946–Borden Co., Whitson Products Div., launches 
Soyco–a “soy albumen whipping agent.”
 1947–Vegetable Products Corp. (Saline, Michigan) 
launches Wonder Whip–a soy-based non-dairy whip topping.
 1948–Rich Products Corp. launches Whip Topping, 
based on isolated soy protein, in a pressurized aerosol metal 
can. It is a smash success.
 1950–Presto Food Products (of Industry, California) 
launches Mocha-Mix Coffee Creamer (later renamed Mocha 
Mix Non-Dairy Creamer)–based on soy protein.
 1951–Rich Products Corp. launches Chil-Zert, the fi rst 
non-dairy frozen dessert (ice cream)–based on soy protein.
 1951–Hoffman Products (York, Pennsylvania), 
Subsidiary of York Barbell Co., launches Bob Hoffman’s Hi-
Proteen (powder)–based on soy protein.
 1952–Rich Products Corp. launches Sundi Whip, a non-
dairy fountain topping in a pressurized can, based on soy 
protein.
 1952–Rich Products Corp. launches Rich’s Chocolate 
Eclairs (non-dairy and frozen), fi lled with Rich’s Whip 
Topping.
 1959–Central Soya Co. (Chicago, Illinois) launches 
Promine–food-grade soy protein in two types; D is 
dispersible, R is regular.
 1962–Ralston Purina launches Edi-Pro–spray-dried soy 
protein.
 Observations:
 1. Using plant proteins to replace animal proteins is 
generally a good thing for many reasons, and is defi nitely a 
long term green trend.
 2. Many people who are unable (allergies, lactose 
intolerance, heart condition, etc.) or unwilling (vegan, 
kosher) to use dairy products are extremely grateful for non-
dairy alternatives made from soy protein.
 3. One of the Buddhist precepts is not to fi nd fault with 
others... which may be interpreted to include other things. 
There is a place for just about everything if it is used wisely. 

The few groups criticizing isolated soy proteins are those 
promoting animal products (meat, dairy and eggs); they are 
therefore criticizing the competition–soyfoods and edible soy 
products.

2331. SoyaScan Questions. 2021. Questions about 
nattokinase. Compiled by William Shurtleff of Soyinfo 
Center.
• Summary: 1. Do the natto enzymes retain their activity 
after passing through the hydrochloric acid activity of the 
stomach? Why do we read the following concerning another 
enzyme sold by supplement companies, serrapeptase? “When 
consumed in unprotected tablets or capsules, the enzyme 
is destroyed by acid in the stomach. However, enterically-
coated tablets enable the enzyme to pass through the stomach 
unchanged, and be absorbed in the intestine.” Yet nattokinase 
is not sold in enterically-coated tablets! Why?
 2. Companies that sell supplements claim that 
nattokinase is fi brinolytic, and that any enzyme which is 
fi brinolytic is also anti-infl ammatory. What proof do we 
have of the latter? 3. Such supplement companies say that 
nattokinase + serrapeptase is a powerful combination that 
“bullet-proofs you against heart disease and stroke.” What 
proof do we have of this?

2332. SoyaScan Questions. 2021. Questions about the 
life and work of Jokichi Takamine. Compiled by William 
Shurtleff of Soyinfo Center.
• Summary: Which company, worldwide, and also in the 
United States, made and sold the fi rst purifi ed enzyme 
product? Which enzyme or mixture of purifi ed enzymes was 
it? What year was it fi rst sold commercially? Was it produced 
by a microorganism? If so, which one (genus and species) 
and on what substrate? What was its application?
 When and where (what city and address) was the 
Takamine Ferment Co. founded? It was probably founded in 
1890 in Peoria, Illinois, then moved to Chicago after 1894.
 What was the fi rst purifi ed enzyme made and sold by 
Jokichi Takamine? Which enzyme or mixture of purifi ed 
enzymes was it? What year was it fi rst sold commercially? 
Was it produced by a microorganism? If so, which one 
(genus and species) and on what substrate? What was its 
application?
 Did the Takamine Ferment Co. ever make and sell Taka-
Diastase as a retail product before Parke, Davis & Co. If 
yes, where was the product made and when was it fi rst sold 
commercially?
 Which company made the product initially–The 
Takamine Ferment Co. or Parke, Davis & Co.? Where was 
that company located at the time? Did Takamine license the 
manufacturing, marketing, and distribution rights for Taka-
Diastase to Parke-Davis, or only the latter two rights?
 What was the main reason the Takamine family left 
Japan and sailed for California? Did they get a letter from 
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Caroline’s mother saying she had talked to the Whisky Trust?
 After arriving in Seattle (Washington) then San 
Francisco, California, from Japan, did the Takamine family 
go directly to Chicago? Were both of Caroline’s parents 
already living there? When did they arrive and why? Did 
Caroline’s parents ever reside in Peoria or did they continue 
to live in Chicago? Did the whole Takamine family reside 
in Peoria from 1891 to 1894? Note that on six patent 
applications (British and U.S.) fi led between 2 April 1891 
and 23 Feb. 1894, Takamine gives his address as Chicago, 
Illinois; on the earliest two of these his gives a specifi c 
address as 25 & 26 Honore Buildings, Chicago, Illinois. 
From 1891 when the Manhattan distillery in Peoria, Illinois, 
burned down, until 1894 when his work in Peoria ended, did 
Takamine and his family continue to reside in Peoria? Did 
they have two residences, in Chicago and Peoria?
 Did Takamine license the manufacturing, marketing, 
and distribution rights for Taka-Diastase to Parke-Davis, or 
only the latter two rights? Taka-Diastase was probably made 
initially on a very small scale, then scaled up as the demand 
for it increased.
 Did the royalties from the sale of Taka-Diastase by 
Parke, Davis & Co. go to the Takamine Ferment Co., or to 
the International Takamine Ferment Co., or directly to Dr. 
Takamine himself?
 When did Parke, Davis & Co. stop making Taka-
Diastase and turn the production over to Dr. Takamine.
 When did Takamine Laboratories fi rst start production 
in Clifton, New Jersey. Was the company located at 193 
Arlington?
 Concerning Takamine’s work using fungal enzymes to 
make whiskey in Peoria, Illinois (See Kawakami 1928, p. 28-
30): What documentary evidence is there that: (1) Takamine 
owned a plant for making whiskey from corn in Peoria? (2) 
It could process 3,000 bushels per day of corn? (3) He hired 
workers who had lost their employment at malt factories 
because of his enzyme process? (4) The fi re mentioned 
in Peoria newspapers was on 8 Oct. 1891. Did he stay in 
Peoria until 1894, after the burned plant had been rebuilt? 
Did he leave Peoria, not because of the fi re, but because 
of an incident concerning Mr. Greenhut? If Takamine did 
own his own plant, he must have provided it with enzymes, 
which would have been the fi rst purifi ed enzymes used 
commercially in the USA.
 Kawakami (1928, p. 33) states: “We have seen that 
Takamine used diastase of his own creation in obtaining 
alcohol from corn and other grains. He had established 
the Takamine Ferment Company in order to manufacture 
diastase for the distillery at Peoria” (p. 33).
 Concerning Dr. Takamine’s purchase of land at 
Merriewold, New York. How much land did he purchase in 
total and how many acres did he acquire with each purchase?
 When did Jokichi Takamine III and his elder sister, 
Carolyn, move to Arizona to live with their grandmother, 

Caroline Takamine. Where did they live in Arizona? With 
Caroline and Charles P. Beach? (Yes!). Where did they 
go to high school and college? How long did they stay in 
Arizona? Why did Caroline not tell them about their famous 
grandfather, Jokichi Takamine?
 When and where did the Beachs fi rst use the name 
“Rancho de los Ocotillos” for their ranch? Note: The 
Beachs lived in only one ranch house named “Rancho de los 
Ocotillos.”
 To do list:
 (1) Try to contact a living Takamine descendant for help 
in making a family tree of living Takamine descendants. Ask 
if any of these descendants has letters by Jokichi or Caroline.
 (2) Try to have copies made of all existing letters written 
by Jokichi or Caroline Takamine. Start at the Kanazawa 
Furusato Ijinkan (See p. 231).
 (3) Try to have a good English-language translation 
made of the 1926 book-length biography of Jokichi 
Takamine titled Takamine Hakase [Dr. Takamine], by 
Matasaku Shiobara. (4) Try to get records for Charles P. 
Beach’s homesteads near the Navajo Reservation and at 
Santa Rita in the Desert.

An asterisk (*) at the end of the record means that SOYINFO 
CENTER does not own that document. A plus after eng 
(eng+) means that SOYINFO CENTER has done a partial 
or complete translation into English of that document. An 
asterisk in a listing of number of references [23* ref] means 
that most of  these references are not about soybeans or 
soyfoods.
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD 
NUMBERS

Aarhus Oliefabrik (Aarhus, Denmark) 2171

Aburagé. See Tofu, Fried

Acid-base balance in diet and health. See Nutrition–Acid-Base 
Balance

Acidophilus soymilk or soy acidophilus milk. See Soymilk, 
Fermented

Actimonde S.A. (Agrolactor system) 2272

Adhesives, Asphalt Sealants and Preservation Agents, Caulking 
Compounds, Artifi cial Leather, Foam, Polyols, and Other Minor or 
General–Industrial Uses of Soy Oil as a Drying Oil 31, 52, 97, 303, 
860, 974, 1408, 2026

Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building 
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy 
Flour) 165, 432, 459, 530, 531, 534, 563, 574, 576, 587, 594, 600, 
627, 663, 690, 691, 713, 834, 860, 893, 894, 949, 1138, 1913

Adjuvants, Carriers, and Surfactants for Pesticides, Herbicides, and 
Other Agricultural Chemicals–Industrial Uses of Soy Oil as a Non-
Drying Oil 587, 1408

ADM. See Archer Daniels Midland Co.

Adulteration of Foods and its Detection 49, 54

Adventists, Seventh-day. See Seventh-day Adventists

Adzuki bean. See Azuki Bean

Afl atoxins. See Toxins and Toxicity in Foods and Feeds–Afl atoxins

Africa–Algeria, Democratic and Popular Republic of 1730

Africa–Burkina Faso (Upper Volta before 4 Aug. 1984) 2152

Africa–Cameroon (Spelled Kamerun from 1884-1916; Cameroun in 
French) 283

Africa–Congo (formerly Zaire). Offi cially Democratic Republic of 
the Congo (DRC or DR Congo). Also known as Congo-Kinshasa. 
Named Zaire from Oct. 1971 to May 1997. Named Congo Free 
State from 1855-1908, Belgian Congo (Congo Belge in French) 
from 1908-1960, Republic of the Congo from 1960 to 1964, then 
Democratic Republic of the Congo from 1964-1971 974, 2048

Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French 
West Africa from 1895-1959) 1574, 2130

Africa–Egypt. Named United Arab Republic (UAR) from 1958-
1971 341, 365, 503, 860, 1520, 1553, 1730, 2151

Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to 

May 1993. Formerly Part of Italian East Africa) 1054, 1123

Africa–Gambia (The). Includes Senegambia.. 341

Africa (General) 1123, 1209, 1503, 1530, 1730, 1792, 1793, 1855, 
1955

Africa–Ghana (Gold Coast before 1957) 341, 1432, 2115

Africa–Madagascar (Malagasy Republic or Republique Malgache 
before 1975) 1016, 1634

Africa–Mauritius (Ile Maurice, Including Rodriguez, in the 
Mascarene Islands, 450 Miles East of Madagascar) 341

Africa–Morocco, Kingdom of (Including Western Sahara. Divided 
into French Morocco and Spanish Morocco from 1912-1956) 1730, 
2151

Africa–Nigeria, Federal Republic of 341, 1031, 1054, 1123, 1275, 
1294, 1609, 1634, 1760, 1776, 1811, 1882, 2130, 2135, 2151, 2181, 
2182, 2306

Africa–Rwanda (Part of the Belgian trust territory of Ruanda-
Urundi or Belgian East Africa until 1962) 2315

Africa–Senegal (Part of French West Africa from 1895-1959. 
Sénégal & Sudanese Republic from June 20 to August 20, 1960. 
Includes Senegambia) 1016

Africa–Sierra Leone 341, 1016

Africa–South Africa, Republic of (Including four former 
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named 
Union of South Africa from May 1910 to May 1961 341, 1000, 
1039, 1054, 1437, 1957, 2151

Africa–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 2151

Africa, soyfoods movement. See Soyfoods Movement in Africa

Africa–Tanzania, United Republic of (Formed the Bulk of German 
East Africa 1895-1946. Tanganyika existed 1920-1961. Created in 
1964 by Merger of Tanganyika and Zanzibar) 1016, 1123

Africa–Tunisia 365, 1730

Africa–Uganda 1123, 2151

Africa–Zambia (Northern Rhodesia from 1899-1964) 2151

Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia 
from 1970-79) 1000, 1653, 2151

Agricultural Chemistry and Engineering, Bureau. See United States 
Department of Agriculture (USDA)–Bureau of Agricultural and 
Industrial Chemistry

Agricultural colleges and universities, state. See Land-Grant 
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Colleges and Universities

Agricultural Economics, Bureau of. See United States Department 
of Agriculture (USDA)–Bureau of Agricultural Economics

Agricultural Experiment Stations in the United States 52, 118, 228, 
239, 240, 253, 265, 463, 486, 518, 519, 530, 557, 559, 574, 577, 
578, 583, 586, 601, 608, 611, 629, 678, 695, 746, 757, 865, 868, 
884, 927, 1018, 1020, 1054, 1078, 1089, 1101, 1168, 1202, 1226, 
1269, 1321, 1348, 1396, 1409, 1482, 1506, 1647, 1652, 1676, 1806, 
1877, 1931, 1950, 2201

Agricultural Research Service of USDA. See United States 
Department of Agriculture (USDA)–Agricultural Research Service 
(ARS)

Agricultural Service of USDA. See United States Department of 
Agriculture (USDA)–Agricultural Cooperative Service. Including 
Farmer Cooperative Service (1926)

Agronomy, soybean. See Cultural Practices, Soybean Production

Aihara, Herman and Cornellia–Their Life and Work with 
Macrobiotics 1385, 1462, 1666

Ajinomoto Co. Inc. (Tokyo, Japan) 331, 407, 1430, 1454, 1504, 
2108

Alfa-Laval (Lund, Sweden) 1476, 1477, 1489, 1500, 1503, 1588, 
1634, 1654, 1688, 1714, 1732, 1760, 1964, 2048, 2063, 2272

Alfalfa or Lucerne / Lucern (Medicago sativa) 118, 239, 458, 585, 
838, 942, 966, 1230

Alkaline food, ash, reaction, or balance in diet and health. See 
Nutrition–Acid-Base Balance

Allergies. See Nutrition–Allergens

Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American 
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of 
Wayne Feeds 600, 607, 669, 687, 860, 997

All-India Research Project on Soyabean (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

Allis-Chalmers Manufacturing Co. (Milwaukee, Wisconsin). Made 
Farm Equipment (Tractors, Combines) and Soybean Processing 
Equipment (Driers, Rolling and Flaking Mills, Solvent Extraction 
Units) 606, 607, 836

Almond Milk and Cream. See also: Almonds Used to Flavor 
Soymilk, Rice Milk, etc.. 121, 1878, 1936, 1940, 2001, 2254

Almonds Used to Flavor Commercial Soymilk, Soy Ice Cream, 
Soy Cheese, Amazake, Rice Milk, or Other Commercial Non-Dairy 
Products 1542, 1581, 1662, 1698, 1738, 1764, 1795, 1820, 1859

Almonds (Prunus dulcis syn. P. amygdalus)–Especially Origin and 
Early History of the Almond. Including Almond Bread, Almond 

Meal, and Almonds Seasoned with Soy Sauce / Tamari 21, 88, 104, 
205, 249, 266, 381, 458

Alpro (Wevelgem, Belgium), Including the Provamel and Belsoy 
Brands Sold in Health Foods Stores 1667, 1738, 2272, 2329

Alternative medicine. See Medicine–Alternative

Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus, 
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus) 
1878, 1960

Amazake. See Rice Milk (Non-Dairy)–Amazake

American Lecithin Corp. (Incorporated 1930), American Lecithin 
Company (Re-incorporated 1934-35), and Joseph Eichberg, 
President of Both 1115, 1533, 1541, 1543

American Milling Co. See Allied Mills, Inc.

American Miso Co. (Rutherfordton, North Carolina) 1384, 1525, 
1551, 1946, 2323

American Natural Snacks (St. Augustine, Florida) 1939, 1986, 
1987, 1993, 2001, 2007

American Soy Products (Michigan). See Natural Foods Distributors 
and Manufacturers in the USA–Eden Foods

American Soy Products (Saline, Michigan). Started Nov. 1986 
1667, 1694, 1864, 1880, 2007, 2272, 2329

American Soybean Association (ASA)–Activities in the United 
States and Canada, and General Information (Headquarters in 
St. Louis, Missouri. Established 3 Sept. 1920. Named National 
Soybean Growers’ Association until 1925) 600, 1341, 1523, 1530, 
1636, 1751

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence in Asia 1476, 1982

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence in Latin America 2121

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence Worldwide (General) 1262, 1636

American Soybean Association (ASA)–Checkoff Programs 
(Legislated / Mandatory Funding. State Programs Starting in North 
Carolina in Sept. 1966, National Programs–SPARC–Starting in 
1989-1991), and State Promotion Boards (Research & Promotion 
Councils) 1636

American Soybean Association (ASA)–Japanese-American 
Soybean Institute (JASI) 860

American Soybean Association (ASA)–Meetings / Conventions 
(Annual) and Meeting Sites 627

American Soybean Association (ASA)–Members and Membership 
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Statistics 1751

American Soybean Association (ASA) or United Soybean Board–
Activities Related to Food Uses of Soybeans / Soyfoods, or Soy 
Nutrition, Outside the United States (Not Including Soy Oil) 1262

American Soybean Association (ASA)–Periodicals, Including 
Soybean Digest, Proceedings of the American Soybean Assoc., 
Soybean Blue Book, Soya Bluebook, Late News, etc.. 785, 860

American Soybean Association (ASA)–Soybean Council of 
America (June 1956-1969). Replaced by American Soybean 
Institute (Est. 11 July 1969) 860, 903, 997, 1270

American Soybean Association (ASA)–State Soybean Associations 
and Boards (Starting with Minnesota in 1962) 1751, 1968, 1969

American Soybean Association (ASA)–State Soybean Associations 
and United Soybean Board–Activities Related to Food Uses of 
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not 
Including Soy Oil or Edible Oil Products) 504, 627, 1523, 1751, 
1968, 1969, 2101, 2106

American Soybean Association (ASA)–Strayer. See Strayer Family 
of Iowa

American Soybean Association (ASA)–United Soybean Board 
(USB, Established 1991, Chesterfi eld, Missouri) 1985, 2081, 2106

Amino Acids and Amino Acid Composition and Content. See also 
Nutrition–Protein Quality; Soy Sauce, HVP Type 56, 122, 133, 146, 
181, 221, 231, 266, 286, 320, 370, 449, 507, 530, 531, 605, 611, 
640, 696, 700, 708, 723, 735, 766, 771, 786, 787, 790, 801, 803, 
830, 834, 836, 838, 847, 860, 890, 893, 894, 917, 936, 944, 946, 
947, 959, 964, 971, 974, 976, 988, 990, 991, 1009, 1039, 1046, 
1051, 1058, 1085, 1091, 1097, 1107, 1126, 1143, 1144, 1145, 1147, 
1150, 1151, 1153, 1155, 1166, 1172, 1183, 1184, 1186, 1197, 1201, 
1207, 1227, 1237, 1240, 1241, 1250, 1251, 1262, 1276, 1288, 1300, 
1320, 1329, 1333, 1337, 1340, 1347, 1348, 1381, 1383, 1391, 1403, 
1406, 1430, 1453, 1482, 1488, 1508, 1512, 1520, 1547, 1584, 1593, 
1625, 1629, 1636, 1648, 1656, 1669, 1725, 1741, 1750, 1752, 1773, 
1786, 1798, 1799, 1805, 1808, 1831, 1852, 1860, 1884, 1916, 1950, 
1955, 1957, 1982, 1994, 2006, 2015, 2032, 2048, 2071, 2091, 2115, 
2130, 2194, 2214, 2226, 2235, 2236, 2237, 2243

Anatomy, soybean. See Soybean–Morphology, Structure, and 
Anatomy

Anderson International Corp. (Cleveland, Ohio). Manufacturer of 
Expellers for Soybean Crushing, Solvent Extraction Equipment, 
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co. 
and Anderson IBEC 491, 606, 607, 836, 860, 1533, 1536

Andreas Family of Minnesota and Iowa–Incl. Reuben Peter 
Andreas, and his sons Albert, Glenn, Dwayne (1918-2016), and 
Lowell Andreas (1922-2009) 600

Ang-kak. See Koji, Red Rice

Ang-kak or angkak. See Koji, Red Rice

Anthocyanins in soybean seed coat. See Soybean Seeds–
Anthocyanins in Seed Coat

Antinutritional Factors (General). See also: Allergens, Estrogens, 
Goitrogens, Hemagglutinins (Lectins), Trypsin / Protease Inhibitors. 
See also: Phytic Acid 657, 723, 836, 838, 887, 1062, 1098, 1138, 
1148, 1152, 1166, 1183, 1235, 1263, 1310, 1328, 1341, 1425, 1453, 
1471, 1472, 1481, 1493, 1500, 1510, 1538, 1569, 1636, 1674, 1710, 
1715, 1718, 1723, 1733, 1742, 1744, 1786, 1790, 1847, 1860, 1865, 
1915, 1955, 2002, 2024, 2048, 2214, 2313

Antioxidants and Antioxidant / Antioxidative Activity (Especially 
in Soybeans and Soyfoods) 534, 581, 606, 607, 660, 892, 930, 985, 
1085, 1140, 1169, 1263, 1345, 1668, 1824, 1829, 1834, 1848, 1849, 
1860, 1911, 1912, 1921, 1929, 1972, 1986, 2000, 2006, 2026, 2028, 
2030, 2033, 2036, 2039, 2053, 2076, 2106, 2145, 2147, 2175, 2219, 
2292

Antivitamin Activity and Antivitamins (Substances in Raw 
Soybeans Which Can Destroy Vitamins A, B-12, D, E, and K) 486, 
505, 585, 586, 695, 727, 757, 855, 951, 984, 1043, 1061, 1148, 
1183, 1230, 1404, 1422, 1955

Appliances. See Blender

APV Systems, Soya Technology Division. Named Danish Turnkey 
Dairies Ltd., Soya Technology Division until 1987 (Aarhus, 
Denmark; DTD / STS) 1634, 1789, 2272

Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean 
Meal Using Aquaculture or Mariculture

Archaeology and Archaeological Discoveries of Ancient Soybeans 
or Soyfoods 1250, 1251

Archer Daniels Midland Co. (ADM) (Decatur, Illinois; 
Minneapolis, Minnesota until 1969) 413, 459, 530, 531, 579, 593, 
600, 607, 627, 636, 646, 663, 823, 860, 886, 903, 913, 914, 922, 
1000, 1077, 1081, 1110, 1151, 1158, 1178, 1182, 1260, 1262, 1289, 
1322, 1330, 1341, 1386, 1421, 1439, 1461, 1504, 1528, 1530, 1532, 
1533, 1536, 1537, 1543, 1591, 1634, 1646, 1748, 1759, 1780, 1791, 
1806, 1823, 1939, 1940, 1957, 1958, 2048, 2074, 2075, 2151, 2163, 
2171, 2179, 2247, 2252

Argentina. See Latin America, South America–Argentina

Arkady, British. See British Arkady Co. Ltd.

Arkansas Grain Corp. See Riceland Foods

Asahimatsu Shokuhin (Japan) 1332

Asia, East–China–Chinese Restaurants Outside China, or Soy 
Ingredients Used in Chinese-Style Recipes, Food Products, or 
Dishes Outside China 232, 458

Asia, East–China–English-Language Documents that Contain 
Cantonese Romanization, Transliteration, or Pronunciation 
of Numerous Soyfood Names. There Is No Standard Way of 
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Romanizing Cantonese 1446

Asia, East–China (People’s Republic of China; Zhonghua Renmin 
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 10, 11, 
23, 31, 52, 97, 99, 115, 130, 135, 150, 165, 167, 190, 215, 241, 254, 
264, 307, 341, 345, 364, 365, 376, 383, 386, 390, 399, 400, 401, 
443, 446, 452, 457, 459, 467, 469, 477, 510, 571, 606, 607, 609, 
613, 622, 627, 637, 670, 699, 836, 840, 918, 928, 974, 1010, 1141, 
1150, 1153, 1176, 1228, 1240, 1241, 1250, 1251, 1272, 1290, 1300, 
1331, 1394, 1416, 1445, 1446, 1453, 1476, 1503, 1504, 1511, 1526, 
1545, 1550, 1577, 1586, 1592, 1604, 1606, 1609, 1634, 1636, 1654, 
1679, 1688, 1741, 1751, 1760, 1763, 1787, 1812, 1813, 1855, 1865, 
1878, 1963, 1979, 2016, 2049, 2053, 2063, 2072, 2087, 2092, 2102, 
2103, 2111, 2126, 2131, 2138, 2145, 2146, 2149, 2153, 2154, 2158, 
2165, 2168, 2179, 2187, 2204, 2211, 2213, 2218, 2219, 2232, 2250, 
2251, 2266, 2270, 2277, 2278, 2279, 2291, 2292, 2294, 2301, 2308

Asia, East–China–Shennong / Shên Nung / Shen Nung–The 
Heavenly Husbandman and Mythical Early Emperor of China 1394

Asia, East–China–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 341, 364, 365, 835, 2049

Asia, East–Chinese overseas. See Chinese Overseas, Especially 
Work with Soy (Including Chinese from Taiwan, Hong Kong, 
Singapore, etc.)

Asia, East (General) 72, 407, 536, 960, 1154, 1209, 1242, 1290, 
1310, 1321, 1566, 1652, 1731, 1855, 2139

Asia, East–Hong Kong Special Administrative Region (SAR) 
(British Colony until 1 July 1997, then returned to China) 932, 
1000, 1010, 1054, 1381, 1446, 1503, 1592, 1604, 1609, 1813, 1890, 
1945, 2016, 2329

Asia, East–Japan–Early Foreign Travelers in–Before 1850 2275

Asia, East–Japan–Japanese Restaurants or Grocery Stores Outside 
Japan, or Soy Ingredients Used in Japanese-Style Recipes, Food 
Products, or Dishes Outside Japan 2155, 2275

Asia, East–Japan (Nihon or Nippon) 6, 7, 8, 10, 11, 13, 15, 16, 17, 
21, 22, 23, 24, 31, 33, 34, 35, 36, 37, 38, 39, 43, 45, 46, 51, 52, 53, 
56, 57, 58, 60, 61, 62, 66, 67, 68, 69, 70, 71, 74, 75, 78, 82, 87, 89, 
90, 91, 93, 94, 96, 98, 99, 100, 103, 107, 108, 109, 110, 111, 112, 
113, 115, 116, 117, 118, 119, 122, 123, 124, 125, 126, 127, 128, 
131, 132, 134, 140, 145, 146, 148, 149, 155, 156, 157, 158, 161, 
164, 165, 166, 167, 168, 169, 170, 171, 172, 176, 177, 179, 180, 
181, 183, 184, 185, 188, 190, 192, 194, 195, 196, 197, 198, 204, 
208, 211, 213, 219, 221, 254, 257, 258, 259, 260, 261, 262, 263, 
264, 265, 268, 279, 284, 291, 306, 307, 308, 309, 319, 320, 325, 
327, 331, 332, 333, 336, 337, 339, 341, 342, 343, 344, 345, 348, 
351, 352, 353, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 
367, 368, 369, 371, 377, 379, 380, 382, 391, 393, 395, 400, 404, 
405, 406, 409, 414, 415, 416, 417, 419, 425, 432, 437, 438, 443, 
445, 446, 453, 454, 455, 456, 457, 463, 465, 481, 487, 490, 491, 
498, 502, 503, 508, 510, 512, 527, 528, 533, 535, 541, 542, 543, 
544, 551, 552, 553, 554, 557, 564, 571, 573, 606, 611, 613, 619, 
622, 627, 633, 648, 662, 672, 679, 680, 682, 692, 693, 694, 701, 
705, 709, 720, 725, 726, 728, 729, 730, 731, 733, 734, 735, 736, 

737, 738, 740, 741, 742, 745, 747, 751, 753, 754, 755, 756, 758, 
761, 763, 764, 770, 775, 776, 777, 784, 787, 789, 791, 792, 793, 
794, 796, 799, 800, 805, 812, 813, 816, 817, 818, 824, 825, 828, 
833, 836, 839, 840, 841, 843, 844, 845, 846, 851, 854, 859, 860, 
861, 863, 866, 867, 869, 876, 877, 878, 881, 896, 898, 899, 920, 
923, 928, 930, 932, 938, 941, 943, 949, 961, 962, 963, 964, 968, 
974, 978, 979, 980, 981, 983, 985, 988, 989, 990, 991, 996, 1004, 
1007, 1011, 1013, 1015, 1021, 1028, 1029, 1030, 1036, 1037, 1044, 
1046, 1047, 1048, 1049, 1053, 1054, 1055, 1056, 1059, 1060, 1062, 
1064, 1066, 1067, 1068, 1069, 1070, 1071, 1072, 1073, 1074, 1076, 
1080, 1085, 1094, 1096, 1097, 1100, 1101, 1102, 1106, 1108, 1112, 
1116, 1118, 1121, 1130, 1131, 1132, 1135, 1136, 1137, 1140, 1141, 
1142, 1143, 1146, 1150, 1151, 1156, 1157, 1163, 1166, 1170, 1181, 
1184, 1187, 1188, 1189, 1195, 1196, 1199, 1200, 1203, 1212, 1213, 
1216, 1239, 1240, 1241, 1243, 1250, 1251, 1258, 1265, 1266, 1267, 
1268, 1276, 1277, 1279, 1287, 1290, 1292, 1293, 1296, 1305, 1306, 
1313, 1315, 1318, 1319, 1331, 1332, 1356, 1357, 1358, 1359, 1360, 
1361, 1376, 1382, 1383, 1384, 1385, 1390, 1395, 1406, 1409, 1410, 
1411, 1416, 1430, 1431, 1435, 1437, 1438, 1451, 1452, 1453, 1454, 
1458, 1468, 1469, 1470, 1476, 1477, 1480, 1481, 1486, 1490, 1502, 
1503, 1504, 1508, 1509, 1510, 1513, 1515, 1516, 1517, 1525, 1526, 
1527, 1530, 1540, 1545, 1546, 1548, 1549, 1550, 1551, 1552, 1554, 
1555, 1556, 1557, 1558, 1559, 1560, 1563, 1567, 1572, 1577, 1580, 
1583, 1592, 1593, 1594, 1595, 1596, 1597, 1601, 1603, 1607, 1612, 
1613, 1615, 1617, 1618, 1619, 1622, 1623, 1626, 1627, 1630, 1632, 
1633, 1634, 1636, 1637, 1638, 1639, 1640, 1642, 1643, 1648, 1651, 
1654, 1658, 1659, 1667, 1673, 1680, 1681, 1682, 1683, 1687, 1690, 
1692, 1699, 1700, 1702, 1705, 1706, 1707, 1708, 1709, 1710, 1714, 
1715, 1716, 1717, 1718, 1722, 1737, 1741, 1743, 1747, 1750, 1751, 
1753, 1755, 1761, 1762, 1768, 1769, 1777, 1781, 1782, 1783, 1784, 
1791, 1792, 1793, 1796, 1799, 1800, 1801, 1805, 1808, 1810, 1812, 
1813, 1829, 1831, 1840, 1842, 1845, 1846, 1850, 1855, 1862, 1868, 
1869, 1871, 1876, 1877, 1878, 1884, 1886, 1893, 1895, 1909, 1910, 
1911, 1917, 1918, 1919, 1920, 1924, 1929, 1930, 1933, 1942, 1948, 
1949, 1953, 1956, 1960, 1963, 1981, 1984, 1991, 1992, 1996, 2000, 
2008, 2016, 2017, 2019, 2023, 2034, 2035, 2036, 2039, 2043, 2046, 
2047, 2048, 2049, 2059, 2063, 2064, 2067, 2073, 2076, 2078, 2088, 
2091, 2094, 2095, 2098, 2107, 2108, 2113, 2116, 2118, 2130, 2132, 
2134, 2138, 2142, 2144, 2145, 2149, 2150, 2154, 2159, 2161, 2162, 
2164, 2166, 2167, 2168, 2169, 2170, 2181, 2182, 2186, 2189, 2190, 
2191, 2192, 2195, 2202, 2203, 2208, 2210, 2220, 2236, 2242, 2243, 
2244, 2245, 2253, 2254, 2255, 2256, 2257, 2258, 2259, 2260, 2271, 
2274, 2275, 2290, 2300, 2307, 2321, 2328, 2329, 2330

Asia, East–Japan–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 341, 364, 365, 835, 2049, 2275

Asia, East–Japanese overseas. See Japanese Overseas, Especially 
Work with Soy

Asia, East–Korea (North and South; Formerly Also Spelled Corea 
and Called “Chosen” by the Japanese [1907-1945]) 10, 11, 99, 219, 
341, 364, 365, 405, 456, 491, 606, 682, 773, 774, 803, 804, 830, 
831, 832, 835, 889, 900, 915, 946, 947, 957, 1083, 1105, 1133, 
1161, 1198, 1250, 1251, 1329, 1416, 1422, 1424, 1437, 1441, 1456, 
1457, 1469, 1478, 1488, 1577, 1640, 1652, 1679, 1731, 1756, 1778, 
1813, 1855, 1932, 1959, 1994, 2033, 2046, 2049, 2057, 2058, 2063, 
2089, 2096, 2097, 2104, 2130, 2138, 2154, 2156, 2160, 2169, 2176, 
2183, 2185, 2186, 2197, 2199, 2224, 2225, 2226, 2229, 2231, 2234, 
2239, 2240, 2242, 2243, 2249, 2257, 2263, 2273, 2276, 2278, 2280, 
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2287, 2311, 2313, 2317, 2320

Asia, East–Korea–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 364, 365, 2049, 2089

Asia, East–Koreans overseas. See Koreans Overseas, Especially 
Work with Soy

Asia, East–Macao / Macau (Portuguese Colony, then Overseas 
Territory. Returned to China in 1999) 1016

Asia, East–Manchuria. See South Manchuria Railway and the South 
Manchuria Railway Company (Minami Manshu Tetsudo K.K.)

Asia, East–Manchuria (Called Manchoukuo or Manchukuo by 
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang], 
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950) 
97, 129, 130, 213, 240, 264, 297, 341, 364, 365, 449, 467, 491, 594, 
606, 607, 836, 1416, 1454

Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 341, 364, 365

Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia 
Before 1911; Mongolian People’s Republic until 1992) 165, 297, 
1741

Asia, East–Taiwan (Republic of China. Widely called by its 
Portuguese name, Formosa, from the 1870s until about 1945) 97, 
115, 341, 364, 365, 912, 998, 1000, 1010, 1016, 1228, 1400, 1405, 
1416, 1437, 1467, 1469, 1505, 1547, 1577, 1609, 1678, 1679, 1715, 
1741, 1812, 1813, 1824, 1867, 1980, 2016, 2072, 2082, 2120, 2126, 
2130, 2168, 2181, 2182, 2188, 2227, 2298

Asia, East–Taiwan–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 364, 365

Asia, East–Tibet (Conquered by China in 1950; Also called Thibet 
or, in Chinese, Sitsang) and Tibetans Outside Tibet 1300, 1878

Asia (General, Including East, Southeast, South, Middle East, and 
Central) 1867, 1954

Asia, Middle East–Afghanistan, Islamic State of 1416, 1730

Asia, Middle East–Introduction of Soy Products to. Earliest 
document seen concerning soybean products in a certain Middle 
Eastern country. Soybeans as such have not yet been reported by 
that date in this country 1016

Asia, Middle East–Introduction of Soy Products to. This document 
contains the earliest date seen for soybean products in a certain 
Middle Eastern country. Soybeans as such had not yet been reported 
by that date in this country 1016

Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-e-
Irân; Persia before 1935) 1730, 1841

Asia, Middle East–Israel and Judaism (State of Israel, Medinat 
Israel; Established May 1948; Including West Bank, Gaza Strip, and 

Golan Heights Since 1967) 771, 873, 879, 906, 941, 942, 948, 967, 
1003, 1040, 1043, 1263, 1278, 1715, 1841, 2125, 2171

Asia, Middle East–Jordan, Hashemite Kingdom of (Transjordan 
until 1949) 1016

Asia, Middle East, Mideast, or Near East (General) 2049

Asia, Middle East–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 2049

Asia, Middle East–Syria (Syrian Arab Republic; Including Latakia, 
Alawiya, and Territory of the Alaouites) 1730

Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 1016, 
1430, 1730, 1750

Asia, Middle East–Yemen (Formed in May 1990 by the Merger of 
Pro-Soviet South Yemen [People’s Democratic Republic of Yemen, 
Including Aden] and Pro-Western North Yemen [Yemen Arab 
Republic]) 1016

Asia, South–Bangladesh, People’s Republic of (East Bengal [See 
India] from 1700s-1947, and East Pakistan [See Pakistan] from 
1947-1971) 209, 497

Asia, South–Bhutan, Kingdom of 1855, 2093, 2242, 2243

Asia, South–India (Bharat, Including Sikkim, and Andaman and 
Nicobar Islands) 165, 209, 341, 497, 506, 521, 522, 549, 657, 683, 
688, 712, 798, 808, 933, 974, 1046, 1086, 1152, 1229, 1257, 1311, 
1320, 1328, 1330, 1416, 1504, 1578, 1599, 1634, 1636, 1646, 1656, 
1679, 1691, 1715, 1760, 1779, 1813, 2005, 2046, 2048, 2065, 2090, 
2093, 2151, 2189, 2212, 2217, 2237, 2238, 2242, 2243, 2248, 2283, 
2288, 2295, 2311

Asia, South–India, Northeast / North-East. The Contiguous Seven 
Sister States and Sikkim–Which are Ethnically Distinct. The States 
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, 
Nagaland, and Tripura 1416, 2005, 2046, 2093, 2212, 2242, 2243

Asia, South–India. Work of the Indian Agricultural Research 
Institute (IARI, New Delhi) with Soyabeans in India. Established 
in 1905 as the Imperial Agricultural Research Institute (Pusa 
Samastipur, and Bihar) 1715

Asia, South–India. Work of the Indian Council of Agricultural 
Research (ICAR), the All-India Research Project on Soyabean 
(ICAR, Uttar Pradesh), and the National Research Centre for 
Soybean (ICAR, Madhya Pradesh)–with Soyabeans in India 2090

Asia, South–India. Work of the Indian Institute of Science 
(Bangalore) with Soyabeans in India 506, 521, 522, 657

Asia, South (Indian Subcontinent) 2049

Asia, South–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain South Asian country 209

Asia, South–Introduction of Soybeans to. This document contains 
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the earliest date seen for soybeans in a certain South Asian country 
209

Asia, South–Nepal, Kingdom of 1416, 1679, 1740, 1760, 1813, 
1855, 2046, 2093, 2130, 2154, 2242, 2243

Asia, South–Pakistan, Islamic Republic of (Part of British India 
until 1947. Divided into West Pakistan and East Pakistan 1947-
1971, when East Pakistan Became Independent as Bangladesh) 860, 
1416, 1730, 1894, 2302

Asia, South–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 2049

Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon 
before 22 May 1972. Serendib was the ancient Arabic name) 1504, 
1975, 2053

Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979 to 
the 1980s; Also Khmer Republic) 2242

Asia, Southeast (General) 264, 287, 536, 1209, 1437, 2168

Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East 
Indies, or Dutch East Indies before 1945) (Including Islands of 
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West 
Irian], and Sumatra) 23, 72, 80, 82, 83, 85, 92, 95, 97, 115, 150, 
165, 167, 252, 254, 287, 307, 341, 345, 491, 536, 606, 684, 835, 
867, 868, 885, 904, 916, 925, 1000, 1041, 1172, 1264, 1280, 1295, 
1308, 1347, 1362, 1366, 1394, 1405, 1416, 1420, 1422, 1442, 1450, 
1498, 1506, 1515, 1521, 1556, 1609, 1636, 1679, 1754, 1779, 1813, 
1854, 1855, 1943, 1972, 1978, 2008, 2016, 2023, 2028, 2029, 2032, 
2055, 2063, 2077, 2126, 2169, 2281, 2282, 2284, 2289, 2293, 2303, 
2314, 2319

Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 364, 365, 2049

Asia, Southeast–Indonesians overseas. See Indonesians Overseas, 
Especially Work with Soy

Asia, Southeast–Laos 165, 2170, 2242

Asia, Southeast–Malaysia, Federation of (Including East Malaysia 
Composed of Sarawak and Sabah. British Borneo or North Borneo 
from about 1881 to 1963). Federation of Malaya before 1963 341, 
1291, 1394, 1416, 1503, 1679, 1760, 1813, 1890

Asia, Southeast–Myanmar / Burma. Offi cially Union of Myanmar 
341, 583, 1416, 2154, 2170, 2226, 2242, 2243

Asia, Southeast–Philippines, Republic of the 233, 241, 330, 341, 
345, 777, 864, 970, 1089, 1354, 1394, 1416, 1504, 1652, 1679, 
1715

Asia, Southeast–Singapore (Part of the Straits Settlements [British] 
from 1826 to 1946) 1016, 1469, 1503, 1567, 1577, 1585, 1588, 
1634, 1760, 1813, 1882, 1890, 1982, 1991, 2329

Asia, Southeast–Soybean Production, Area and Stocks–Statistics, 

Trends, and Analyses 2049

Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 283, 
970, 1373, 1391, 1392, 1413, 1416, 1434, 1503, 1544, 1570, 1629, 
1679, 1731, 1740, 1760, 1813, 1963, 1973, 1974, 1981, 2053, 2059, 
2130, 2136, 2154, 2178, 2195, 2198, 2230, 2241, 2242, 2243, 2278

Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of 
(North and South) (Divided by French into Tonkin, Annam, and 
Cochinchine from 1887-1945) 72, 150, 165, 341, 364, 365, 856, 
921, 970, 1164, 1416, 1440, 1679, 2094, 2095

Asia, Southeast–Vietnamese overseas. See Vietnamese Overseas, 
Especially Work with Soy

Asia, soyfoods movement in. See Soyfoods Movement in Asia

Aspergillus oryzae. See Koji, Miso, or Soy Sauce

Australasia. See Oceania

Australia. See Oceania–Australia

Australia, health foods movement and industry. See Health Foods 
Movement and Industry in Australia, New Zealand...

AVRDC–The World Vegetable Center. Named Asian Vegetable 
Research and Development Center (AVRDC) from 1971 to 2008 
(Shanhua, Taiwan) 1467, 2072, 2120

Azuki Bean. Vigna angularis (Willd.) Ohwi & Ohashi. Also called 
Adzuki, Aduki, Adsuki, Adzinki, Red Bean, Chinese Red Bean, Red 
Mung Bean, Small Red Bean. Japanese–Kintoki, Komame, Shôzu. 
Chinese–Xiaodou, Chixiaodou, Hsiao Tou [Small Bean], Ch’ih 
Hsiao Tou [Red Small Bean]. Former scientifi c names: Phaseolus 
radiatus (L.), Dolichos angularis (Willd.), Phaseolus angularis 
(Willd.) Wight, or Azukia angularis (Willd.) Ohwi 122, 209, 341, 
533, 824, 1313, 1410, 1544, 1793, 1878, 1946, 1960

Bacon or bacon bits, meatless. See Meat Alternatives–Meatless 
Bacon, Ham, Chorizo and Other Pork-related Products

Bacteria causing toxicity. See Toxins and Toxicity in Foods and 
Feeds–Microorganisms, Especially Bacteria, and that Cause Food 
Poisoning

Bacteria in intestines–benefi cial. See Intestinal Flora / Bacteria

Baker, Bill (1873-1942). Health Foods Pioneer, Famous Baker, 
Ojai, California 381, 411

Balanced Foods, Inc. (New York City, and North Bergen, New 
Jersey). Wholesale Distributor of Health Foods and Natural Foods. 
Founded in 1939 by Maurice “Doc” Shefferman, Sam and Will 
Reiser. Purchased in Dec. 1986 by Tree of Life 1646, 1672

Bars–Energy Bars or Nutrition Bars Made with Soy (Not Including 
Frozen Dessert Bars) 589

Battle Creek Food Co. See Kellogg, John Harvey (M.D.)
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Beach, Charles P. See Charles P. Beach and Caroline Takamine 
Beach in Arizona

Bean curd. See Tofu

Bean curd skin. See Yuba

Bean curd sticks, dried. See Yuba–Dried Yuba Sticks

Bean paste. See Miso

Beef alternatives. See Meat Alternatives–Beef Alternatives, 
Including Beef Jerky, etc. See also Meatless Burgers

Bees, Honeybees (Apis mellifera), and Apiculture–Soy Flour Fed in 
Pollen Substitutes or Supplements 661

Belleme, John. See American Miso Co. (Rutherfordton, North 
Carolina)

Benni, Benne, Benniseed. See Sesame Seed

Benzene / Benzine / Benzol solvents for extraction. See Solvents

Berczeller, Laszlo (1890-1955) 398, 457, 459, 491, 534, 997, 1167, 
1194, 1473, 1562, 1887

Bibliography and / or Review of the Literature (Contains More 
Than 50 References or Citations) 165, 256, 307, 341, 345, 406, 456, 
467, 491, 563, 564, 569, 581, 606, 607, 660, 673, 691, 699, 761, 
833, 834, 836, 838, 890, 892, 917, 939, 959, 974, 1036, 1056, 1057, 
1086, 1093, 1138, 1139, 1142, 1144, 1148, 1151, 1152, 1153, 1155, 
1169, 1183, 1212, 1239, 1243, 1273, 1278, 1303, 1327, 1328, 1336, 
1345, 1347, 1351, 1355, 1402, 1408, 1419, 1469, 1493, 1496, 1524, 
1526, 1544, 1565, 1568, 1570, 1573, 1577, 1580, 1612, 1644, 1660, 
1671, 1673, 1679, 1699, 1700, 1721, 1733, 1734, 1743, 1747, 1782, 
1786, 1790, 1812, 1813, 1823, 1860, 1862, 1868, 1876, 1877, 1878, 
1921, 1942, 1945, 1950, 1962, 2004, 2006, 2015, 2016, 2048, 2059, 
2060, 2063, 2084, 2123, 2130, 2139, 2154, 2156, 2168, 2170, 2186, 
2202, 2212, 2214, 2215, 2216, 2236, 2242, 2243, 2245, 2272, 2275, 
2297, 2326, 2328

Biloxi soybean variety. See Soybean Varieties USA–Biloxi

Binder for Sand Foundry Cores / Core Oil–Industrial Uses of Soy 
Oil as a Drying Oil 530, 531, 563, 1408, 1530

Biogenic Amines, Spermidine, and Polyamines 1584, 1593, 2276, 
2278, 2310

Biographies, Biographical Sketches, and Autobiographies–See also: 
Obituaries 89, 94, 325, 333, 408, 409, 410, 734, 1530, 1706, 1707, 
1708, 1709, 1715, 1828, 1843, 1846, 1869, 1892, 1918, 2110, 2124, 
2134, 2171

Biotechnology applied to soybeans. See Genetic Engineering, 
Transgenics, Transgenic Plants and Biotechnology / Biotech

Black Bean Sauce, Homemade–How to Make at Home or on a 

Laboratory or Community Scale, by Hand 1446

Black Bean Sauce or Black Soybean Sauce. Occasionally Called 
Black Bean Paste. Traditionally Made in the Kitchen by Crushing 
Salted, Fermented Black Soybeans, Usually with Minced Ginger, 
Garlic, Chilis and/or Chinese-style Wine. Typically Not a 
Commercial Product or Sauce. See Also Black Soybean Jiang (a 
Commercial Product) 1446

Black Gram or Urd. Vigna mungo. Formerly Phaseolus mungo 1046

Black soybean sauce. See Black Bean Sauce

Black soybeans. See Soybean Seeds–Black, Soybean Seeds–Black 
in Color

Black-eyed pea. See Cowpea–Vigna unguiculata

Blaw-Knox Co. (Pittsburgh, Pennsylvania). Maker of Soybean 
Crushing Equipment, Especially the Rotocel 836, 860, 1476

Blender, Electric (Kitchen Appliance)–Including Liquefi er, 
Liquidizer, Liquifi er, Osterizer, Waring Blender, Waring Blendor, 
Waring Mixer, Whiz-Mix, Vitamix–Early Records Only 1405

Boca Burger. See Kraft Foods Inc.

Boca Burger Inc. Founded 1993. Acquired Feb. 2000 by Kraft 
Foods Inc.. 1939, 1940

Bongkrek poisoning. See Toxins and Toxicity in Foods and Feeds–
Bongkrek Poisoning Factors

Boone Valley Cooperative Processing Association (Eagle Grove, 
Iowa) 600

Borden, Inc. (Columbus, Ohio; New York City, New York; 
Waterloo, Iowa; Elgin and Kankakee, Illinois) 596, 604, 623, 624, 
641, 645, 651, 1000, 1271, 1536, 1734, 1823, 2330

Botany–Soybean 165, 341, 467, 536, 537, 1493

Bowen, Samuel (1732-1777)–He Introduced the Soybean to North 
America in 1765. See also: (1) His Ancestors and Descendants. (2) 
James Flint 1715

Boyer, Robert. See Ford, Henry

Brady Crop Cooker. See Extruders and Extrusion Cooking, Low 
Cost–Brady Crop Cooker

Bran, soy. See Fiber, Soy

Brassica napus. See Rapeseed

Brassica napus (L.) var. napus. See Canola

Brazil. See Latin America, South America–Brazil

Breeding of soybeans. See Genetic Engineering, Transgenics, 
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Transgenic Plants and Biotechnology / Biotech, Variety 
Development and Breeding

Breeding of Soybeans and Classical Genetics 341, 485, 1075, 1098, 
1237, 1375, 1437, 1459, 1466, 1481, 1487, 1493, 1523, 1538, 1560, 
1569, 1583, 1613, 1618, 1623, 1635, 1715, 1723, 1728, 1794, 1877, 
2004, 2238, 2246, 2286, 2297, 2317

Breeding or Selection of Soybeans for Use as Soy Oil or Meal 1713

Breeding soybeans for food uses. See Variety Development, 
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans 
for Food Uses

Brew fl akes, soybean. See Soy Flour or Flakes–Use in Brewing

British Arkady Company Ltd. and British Arkady Holdings Ltd. 
(Manchester, England). Subsidiary of ADM of the USA. Including 
the Haldane Foods Group 413, 823, 886, 913, 914, 922, 1000, 1077, 
1178, 1182, 1439, 1591, 1748, 1759, 1791, 2247

British Columbia. See Canadian Provinces and Territories–British 
Columbia

Broad Bean. Vicia faba L., formerly Faba vulgaris, Mönch. 
Also called Faba Bean, Fava Bean, Double Bean, Horse Bean, 
Horsebean. Chinese–Candou (“silkworm bean”). Japanese–
Soramame. German–Ackerbohne, Saubohne or Buschbohne. 
French–Grosse Fève, Fève de Marais, Féverole, Faverole, Gourgane 
1730

Brown rice. See Rice, Brown

Brown soybeans. See Soybean Seeds–Brown

Bruno Fischer GmbH (Aetorf, Germany). Sold to DE-VAU-GE 
on 31 Dec. 1998. Fischer Then Started a New Company Named 
Natumi GmbH 1965

Bubuk Kedele / Kedelai. See Roasted Whole Soy Flour / Powder or 
Grits in Indonesia–Bubuk Kedele / Bubuk Kedelai (Roasted with 
Dry Heat, Full-Fat)

Buckeye Cotton Oil Co. See Procter & Gamble Co.

Building materials. See Adhesives or Glues for Plywood, Other 
Woods, Wallpaper, or Building Materials

Bunge Corp. (White Plains, New York). Including Lauhoff Grain 
Co. (Danville, Illinois) since 1979 1386, 2151, 2171, 2179

Burgers, meatless. See Meat Alternatives–Meatless Burgers and 
Patties

Burke, Armand. See Soya Corporation of America and Dr. Armand 
Burke

Burlison, William Leonidas (1882-1958, Univ. of Illinois) 600, 
1153

Burma. See Asia, Southeast–Myanmar

Butter-beans. See Lima Bean

Cacoja (France). See Sojinal / Biosoja

Cajanus cajan. See Pigeon Pea, Pigeonpea or Red Gram

Cake or meal, soybean. See Soybean Meal

Calcium Availability, Absorption, and Content of Soybeans, and 
Soybean Foods and Feeds 27, 104, 163, 259, 786, 1144, 1148, 1177, 
1320, 1687, 1703, 1949, 1975

Calf, Lamb, or Pig Milk Replacer
 Replacers 746, 749, 822, 848, 1175, 1447, 1523, 1721, 1760, 
2171, 2272

California. See United States–States–California

Canada 33, 36, 39, 208, 211, 228, 341, 365, 489, 545, 575, 689, 
743, 785, 797, 835, 859, 860, 872, 974, 1026, 1098, 1217, 1239, 
1253, 1256, 1278, 1282, 1312, 1316, 1365, 1406, 1425, 1528, 1537, 
1599, 1736, 1746, 1756, 1864, 1872, 1890, 1903, 1913, 1925, 1934, 
1937, 1940, 1960, 1964, 2017, 2045, 2049, 2061, 2065, 2066, 2078, 
2127, 2176, 2177, 2181, 2182, 2193, 2196, 2246, 2286, 2296, 2304

Canada. See Ontario Soybean Growers (Marketing Board)

Canada–Child Haven International. See Child Haven International 
(Maxville, Ontario, Canada)

Canada–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 860, 1890, 2049

Canadian Provinces and Territories–Alberta 743

Canadian Provinces and Territories–British Columbia 2065, 2066

Canadian Provinces and Territories–Manitoba 1256, 1278, 1282, 
1537

Canadian Provinces and Territories–Nova Scotia 1253, 1316, 2304

Canadian Provinces and Territories–Ontario 208, 211, 489, 575, 
689, 785, 860, 872, 1026, 1098, 1239, 1253, 1312, 1425, 1528, 
1599, 1736, 1746, 1872, 1890, 1913, 1934, 2017, 2061, 2065, 2078, 
2127, 2176, 2177, 2193, 2196, 2246, 2286, 2296

Canadian Provinces and Territories–Prince Edward Island 1253

Canadian Provinces and Territories–Québec (Quebec) 228, 1365, 
1890, 1903, 1937, 2296, 2304

Canadian Provinces and Territories–Saskatchewan 1217

Canadian soybean varieties. See Soybean Varieties Canada

Canavalia ensiformis. See Jack Bean (Canavalia ensiformis)
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Cancer and diet. See Diet and Cancer. See also–Vegetarian Diets–
Medical Aspects–Cancer

Cancer, breast, prevention and diet. See Diet and Breast Cancer 
Prevention

Cancer or Tumor Causing / Promoting Substances in Soybeans or 
Soyfoods, or Experiments Showing That Soybeans or Soyfoods 
May Be Carcinogenic or Mutagenic 1612

Cancer, prostate, prevention and diet. See Diet and Prostate Cancer 
Prevention

Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as 
an Hydrogenated Oil 165

Cannabis sativa. See Hemp

Canola (Brassica napus (L.) var. napus)–An Improved Variety of 
the Rape Plant or Rapeseed Having Seeds with Little or No Erucic 
Acid 2026, 2049

Cantonese. See Asia, East–China–English-Language Documents 
that Contain Cantonese Romanization / Transliteration

Carbohydrates–Dietary Fiber (Including Complex Carbohydrates, 
Bran, Water-Soluble and Water-Insoluble Fiber) 18, 19, 20, 24, 166, 
181, 228, 235, 254, 374, 381, 411, 418, 535, 680, 684, 729, 857, 
979, 980, 1124, 1167, 1255, 1271, 1374, 1458, 1496, 1614, 1633, 
1669, 1720, 1746, 1769, 1786, 1788, 1800, 1887, 1950, 1958, 1960, 
2078

Carbohydrates–Effects of Dietary Carbohydrates (Especially Fiber 
and Saponins) on Blood Lipids (Especially Cholesterol) 1124, 1786

Carbohydrates (General). See also: Starch, Dietary Fiber, and 
Oligosaccharides (Complex Sugars) 2, 4, 14, 29, 31, 38, 49, 51, 54, 
57, 99, 153, 162, 181, 221, 341, 400, 469, 501, 684, 752, 878, 1024, 
1326, 1453, 1593, 1665, 1669, 1676, 1786

Cardiovascular Disease and Diet Therapy, Especially Heart Disease 
and Stroke, But Including Cholesterol Reduction, and Hypertension 
(High Blood Pressure). Soy Is Not Always Mentioned 1124, 1425, 
1453, 1834, 1835, 1842, 1870, 1921, 1939, 1967, 1969, 1985, 2042, 
2053, 2055, 2073, 2106, 2127, 2161, 2176, 2212, 2252, 2274, 2290, 
2304, 2331

Cargill. See Lucas Meyer GmbH (Hamburg, Germany)

Cargill, Inc. (Minneapolis, Minneapolis) 600, 860, 1158, 1262, 
1386, 1421, 1669, 1712, 1726, 1823, 1958, 2171

Caribbean. See Latin America–Caribbean

Caribbean, soyfoods movement in. See Soyfoods Movement the 
Caribbean

Carque, Otto (1867-1935) Author, Pioneer, Advocate, Manufacturer 
and Retailer of Health Food Products and Vegetarian Products in 
Los Angeles. Also spelled Carqué 232

Cartoons or Cartoon Characters 1870

Carver, George Washington (ca. 1864-1943, Tuskegee Inst., 
Alabama)–Work with Soybeans, Soyfoods, Peanuts, or Chemurgy, 
and the Carver Laboratory in Dearborn, Michigan 598, 1221, 1528

Casein or Caseinates–Problems in So-Called Non-Dairy Products 
1143, 2272

Catchup / Catsup etymology. See Ketchup / Catsup / Catchup–
Etymology

Catering. See Foodservice and Institutional Feeding or Catering

Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop, 
Ketchap, Katchup, etc. Word Mentioned in Document

Cattle, Bullocks, Bulls, Steers, or Cows for Beef / Meat or 
Unspecifi ed Uses Fed Soybeans, Soybean Forage, or Soybean Cake 
or Meal as Feed 297, 836

Cauldron Foods Ltd. (Bristol, England). Founded by Philip 
Marshall and Peter Fagan. Sold in Sept. 1987 to Rayner Burgess 
Ltd. 1993 Oct. Cauldron. part of the Hero Group of companies, 
builds a big new factory in Bristol 1882

Central America. See Latin America–Central America

Central America, soyfoods movement in. See Soyfoods Movement 
in Mexico and Central America

Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix 
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna, 
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding 
company], operating as a member of the Eridania / Beghin-Say 
agro-industrial group, within Ferruzzi-Montedison. Acquired in Oct. 
2002 by Bunge 550, 580, 600, 606, 607, 626, 642, 645, 647, 653, 
667, 668, 671, 674, 676, 677, 681, 821, 835, 836, 860, 890, 894, 
910, 935, 1000, 1021, 1034, 1038, 1057, 1091, 1158, 1180, 1186, 
1223, 1262, 1326, 1386, 1421, 1461, 1528, 1529, 1530, 1532, 1533, 
1534, 1535, 1536, 1537, 1539, 1541, 1543, 1611, 1721, 1750, 1823, 
1845, 2075, 2171, 2330

Centro Nacional de Pesquisa de Soja (National Soybean Research 
Center, CNPS or CNPSo). See Empresa Brasiliera

Certifi cation of soybean seeds. See Seed Certifi cation (Soybeans)

Ceylon. See Asia, South–Sri Lanka

Charles P. Beach and Caroline Takamine Beach in Arizona 732, 
1371, 1869, 2162, 2256, 2332

Checkoff programs (state and national). See American Soybean 
Association (ASA)–Checkoff Programs

Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives

Cheese, cream. See Soy Cream Cheese
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Cheesecake or cream pie. See Soy Cheesecake or Cream Pie

Chemical / Nutritional Composition or Analysis of Seeds, Plants, 
Foods, Feeds, Nutritional Components 8, 10, 11, 18, 19, 20, 21, 23, 
27, 45, 49, 52, 53, 54, 56, 78, 82, 98, 99, 100, 104, 121, 130, 147, 
153, 163, 165, 166, 167, 193, 228, 235, 241, 249, 254, 264, 265, 
279, 290, 341, 365, 398, 399, 418, 456, 458, 463, 485, 491, 532, 
536, 567, 581, 606, 607, 615, 673, 684, 700, 786, 801, 807, 994, 
1030, 1036, 1085, 1152, 1153, 1167, 1235, 1246, 1289, 1326, 1328, 
1386, 1448, 1458, 1479, 1593, 1669, 1786, 1835, 1852, 1982, 2015, 
2092, 2094, 2120

Chemistry and Soils, Bureau. See United States Department 
of Agriculture (USDA)–Bureau of Agricultural and Industrial 
Chemistry

Chemurgy, the Farm Chemurgic Movement, and the Farm 
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler 
McMillen, William J. Hale, and Francis P. Garvan) 576, 588, 594, 
821, 894, 1530, 1536, 1539, 1847, 1877, 2214

Chenopodium quinoa Willd. See Quinoa

Chiang, soybean (from China). See Jiang–Chinese-Style Fermented 
Soybean Paste

Chicago Heights Oil Co. (Chicago Heights, Illinois; Started by I.C. 
Bradley and George Brett) 459, 1533

Chicken, meatless. See Meat Alternatives–Meatless Chicken, 
Goose, Duck, and Related Poultry Products. See also Meatless 
Turkey

Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage, 
or Soybean Cake or Meal as Feed 873, 986, 1043, 1417

Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans. 
Cicer arietinum L. Including Hummus / Hummous 121, 475, 521, 
1046, 1492, 1609, 1730

Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans. 
Cicer arietinum L. Including Hummus / Hummous. Etymology of 
These Terms and Their Cognates/Relatives in Various Languages 
521

Chico-San Inc. (Chico, California). Maker and Importer of 
Macrobiotic and Natural Foods. Founded in March 1962 1022, 
1346, 1410, 1508, 1531, 1626, 1666, 1767, 1891, 1893, 1894, 1896, 
1897, 1898, 2222

Child Haven International (Headquarters: Maxville, Ontario, 
Canada). Founded by Fred and Bonnie Cappuccino in 1985. Homes 
in India, Bangladesh, Nepal and Tibet 2065, 2127, 2272

China. See Asia, East–China

Chinese Medicine, Traditional, Including Heating-Cooling or Hot-
Cold Foods and Medicines 1300, 1453, 1878

Chinese Overseas, Especially Work with Soy (Including Chinese 
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 82, 129, 
139, 147, 153, 165, 307, 786, 921, 953, 977, 1001, 1041, 1079, 
1129, 1191, 1193, 1224, 1226, 1274, 1389, 1409, 1512, 1937

Chinese restaurants outside China, or Chinese recipes that use 
soy ingredients outside China. See Asia, East–China–Chinese 
Restaurants Outside China

Chocolate or cocoa substitute made from roasted soybeans. See Soy 
Chocolate

Cholesterol. See Carbohydrates–Effects of Dietary Carbohydrates 
(Especially Fiber and Saponins) on Blood Lipids (Especially 
Cholesterol), Lipids–Effects on Blood Lipids, Protein–Effects on 
Blood Lipids

Chongkukjang. See Natto, Korean-Style

Chou doufu. See Tofu, Fermented–Stinky Tofu (pinyin: Chou 
Doufu (W.-G. Ch’ou Toufu)

Chronology / Timeline 1054, 1160, 1237, 1240, 1243, 1697, 1846, 
1879, 2075, 2157, 2190, 2329, 2330

Chun King 1377, 1478, 2168

Cicer arietinum. See Chickpeas or Garbanzo Beans

Civil War in USA (1861-1865) 1706, 1709

Cleaning soybean seeds. See Seed Cleaning–Especially for Food or 
Seed Uses

Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk, 
Rice Milk, etc.. 814, 1089, 1347, 2022, 2026, 2272

Coffee Creamer, Whitener or Lightener (Non-Dairy–Usually 
Contains Soy) 924, 1143, 1151, 1175, 1180, 1221, 1528, 1832, 
1941, 2006, 2272, 2330

Coffee, soy. See Soy Coffee

Coffee Substitutes or Adulterants, Non-Soy–Usually Made from 
Roasted Cereals, Chicory, and / or Other Legumes 49, 54, 121, 
1896

Cognitive / Brain Function. Including Alzheimer’s Disease 1365, 
1644, 1668

Coix lachryma-jobi. See Job’s Tears

Cold tolerance / hardiness in soybeans. See Soybean–Physiology–
Tolerance to Cold

Color of soybean seeds. See Seed Color (Soybeans)–Specifi c 
Varieties), Soybean Seeds (of different colors)

Commercial fermneted black soybeans. See Fermented Black 
Soybean Production–How to Make Fermented black Soybeans on a 
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Commercial Scale

Commercial koji. See Koji Production–How to Make Koji on a 
Commercial Scale

Commercial miso. See Miso Production–How to Make Miso on a 
Commercial Scale

Commercial natto. See Natto Production–How to Make Natto on a 
Commercial Scale

Commercial soy products–earliest. See Historical–Earliest 
Commercial Product

Commercial Soy Products–New Products, Mostly Foods 413, 423, 
550, 580, 596, 598, 623, 646, 647, 650, 671, 675, 687, 689, 698, 
759, 806, 823, 914, 935, 1204, 1232, 1439, 1518, 1519, 1542, 1562, 
1581, 1582, 1598, 1620, 1621, 1650, 1662, 1698, 1719, 1738, 1764, 
1765, 1774, 1785, 1795, 1815, 1818, 1820, 1821, 1858, 1859, 1880, 
1883, 1888, 1903, 1904, 1922, 1923, 1947, 1965, 1971, 1987, 1989, 
2009, 2013, 2031, 2070, 2083, 2085, 2109

Commercial soy sauce. See Soy Sauce Production–How to Make 
Soy Sauce on a Commercial Scale

Commercial soymilk. See Soymilk Production–How to Make 
Soymilk on a Commercial Scale

Commercial tempeh. See Tempeh Production–How to Make 
Tempeh on a Commercial Scale

Commercial tofu. See Tofu Production–How to Make Tofu on a 
Commercial Scale

Commercial yuba. See Yuba Production–How to Make Yuba on a 
Commercial Scale

Component / value-based pricing of soybeans. See Seed Quality

Composition of soybeans, soyfoods, or feeds. See Chemical / 
Nutritional Composition or Analysis

Computerized Databases and Information Services, Information 
or Publications About Those Concerning Soya 1054, 1608, 1751, 
1755, 1894, 2078, 2206, 2319

Computers (General) and Computer Hardware Related to Soybean 
Production and Marketing. See also: Computer Software 1430, 
1454, 1623, 1756, 2171

Concentrated soymilk. See Soymilk, Concentrated or Condensed 
(Canned, Bottled, or Bulk)

Concerns about the Safety, Toxicity, or Health Benefi ts of Soy in 
Human Diets 2073, 2099, 2137

Condensed soymilk. See Soymilk, Concentrated or Condensed 
(Canned, Bottled, or Bulk)

Conservation of soils. See Soil Science–Soil Conservation or Soil 

Erosion

Cookbooks, macrobiotic. See Macrobiotic Cookbooks

Cookbooks, vegan. See Vegetarian Cookbooks–Vegan Cookbooks

Cookbooks, vegetarian. See Vegetarian Cookbooks

Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using 
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian 
Cookbooks, Vegan Cookbooks 21, 121, 139, 215, 232, 265, 341, 
402, 411, 429, 463, 500, 611, 642, 834, 972, 986, 1090, 1103, 1160, 
1228, 1240, 1241, 1243, 1245, 1254, 1257, 1330, 1346, 1347, 1410, 
1433, 1446, 1458, 1492, 1626, 1644, 1663, 1670, 1768, 1808, 1809, 
1878, 1914, 1921, 1960, 2003, 2006, 2073, 2106, 2155, 2252, 2254, 
2305

Cooperative Enterprises, Ventures, Research, or Experiments, and 
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers 
(USA)–Cooperative Crushers 669, 1000, 1158, 1221, 1246, 1530, 
1595, 1672, 1751, 1760, 1814, 1919, 1967, 1970, 2210

Cooperative soybean crushers. See Soybean Crushers (USA), 
Cooperative

Cooperatives. See United States Department of Agriculture 
(USDA)–Agricultural Cooperative Service

Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn 
Germ Oil, Meal, Starch, and Corn Gluten 23, 27, 64, 98, 239, 265, 
409, 493, 504, 545, 558, 589, 612, 715, 716, 807, 827, 872, 907, 
1016, 1031, 1089, 1144, 1210, 1257, 1288, 1366, 1378, 1394, 1407, 
1495, 1512, 1528, 1530, 1561, 1566, 1645, 1662, 1665, 1667, 1677, 
1695, 1762, 1788, 1806, 1891, 1892, 1901, 1971, 2026, 2049, 2332

Cornell University (Ithaca, New York), and New York State 
Agric. Experiment Station (Geneva, NY)–Soyfoods Research & 
Development 399, 444, 460, 548, 560, 611, 618, 786, 868, 884, 919, 
927, 1005, 1018, 1020, 1033, 1050, 1078, 1089, 1101, 1168, 1396, 
1402, 1460, 1506, 1511, 1616, 1628, 1636, 1654, 1676, 1715, 1742, 
1789, 2022, 2329

Cottage cheese, non-dairy. See Dairylike Non-dairy Soy-based 
Products, Other

Cotton Cloth, Fabric, Textile, Yarn, Fibers or Raw Cotton in Bales, 
All from the Boll of the Cotton Plant (Gossypium sp. L.) 45, 349, 
2143

Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil, 
Cake, and Meal 239, 364, 365

Cottonseed Flour. Previously Spelled Cotton-Seed Flour 786

Cottonseed Meal and Cake (Defatted). Previously Spelled Cotton-
Seed Cake 52, 451, 838, 928, 2026

Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil 
49, 54, 104, 240, 264, 493, 658, 860, 1081, 1415, 2026
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Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed 
700, 1312, 1495

Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly 
spelled Cow Pea. Also called Blackeye Pea, Cowpeas, Pea Bean, 
Yardlong Cowpea. Chinese: Jiangdou. Previous scientifi c names: 
Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920), 
Vigna Katiang (1889) 118, 121, 165, 209, 341, 612, 1275, 1609, 
1730

Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean 
Forage, or Soybean Cake or Meal as Feed 130, 341

Crayons. See Candles, Crayons, and Soybean Wax

Cream, sour, alternative. See Sour Cream Alternatives

Cream, soymilk. See Soymilk Cream

Creamer or soy cream for coffee. See Coffee Creamer / Whitener

Crop Rotation Using Soybean Plants for Soil Improvement 601, 
2234

Cropping Systems: Intercropping, Interplanting, Mixed Cropping 
or Mixed Planting (Often Planted in Alternating Rows with Some 
Other Crop) 165, 364, 365

Crown Iron Works Co. (Minneapolis, Minnesota). Maker of 
Soybean Processing Equipment. Acquired by CPM (Formerly 
California Pellet Mill, Waterloo, Iowa) on 16 Aug. 2007 860

Crushing, soybean–equipment manufacturers. See Allis-Chalmers, 
Anderson International Corp., Blaw-Knox Co. and Rotocel, Crown 
Iron Works Co., French Oil Mill Machinery Co.

CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne, 
Indiana)

Cultural Practices, Cultivation & Agronomy (Including Crop 
Management, Erosion, Planting, Seedbed Preparation, Water 
Management / Irrigation) 129, 165, 290, 341, 457, 536, 537, 571, 
622, 1039

Culture Media / Medium (for Growing Microorganisms)–Industrial 
Uses of Soybeans, as in Antibiotic / Antibiotics Industry 191, 451, 
716

Cultures of nitrogen fi xing bacteria for soybeans. See Nitrogen 
Fixing Cultures

Curds Made from Soymilk (Soft, Unpressed Tofu) as an End 
Product or Food Ingredient. In Japanese: Oboro. In Chinese: 
Daufu-fa, Doufu-hua, Doufu-hwa, Douhua, Toufu-hwa, Tow-foo-
fah (“Bean Curd Flowers”) or Doufu-nao, Fu-nao (“Bean Curd 
Brains”). In Filipino: Taho (Often Served as a Dessert with a Sugary 
Syrup) 341, 1801

Dairy alternative, rice based. See Rice Milk Products–Ice Creams

Dairy alternatives (soy based). See Coffee Creamer / Whitener 
or Cream Alternative, Sour Cream Alternatives, Soy Cheese–
Fermented, Soy Cheese–Non-Fermented, Soy Cheese or Cheese 
Alternatives, Soy Cheesecake or Cream Pie, Soy Cream Cheese, 
Soy Pudding, Custard, Parfait, or Mousse, Soy Yogurt, Soymilk, 
Soymilk, Fermented, Soymilk, Fermented–Soy Kefi r, Tofu (Soy 
Cheese), Whip Topping

Dairylike Non-dairy Soy-based Products, Other (Cottage Cheese, 
and Icing). See also Non-dairy Whip Topping, Soy Ice Cream, 
Soy Yogurt, Soy Cheese, Cream Cheese or Cheesecakes, Coffee 
Creamer / Whitener or Cream, and Sour Cream 759, 924, 1035, 
1528, 1666, 1670, 1729, 1914, 1986

Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black 
Soybeans–from Japan

Daitokuji Fermented Black Soybeans–from Japan. In Japan called 
Daitokuji Natto or Daitoku-ji Natto 1250, 1545

Dannen Mills (St. Joseph, Missouri). Sold (Oct. 1963) to Farmers 
Union Cooperative Marketing Assoc. (CMA) in Kansas City 600, 
607, 860

Danshi / danchi (pinyin). See Fermented Black Soybeans, Unsalted 
or Bland

Dawa-dawa. See Natto–Soybean Dawa-dawa

Dawson Mills (Dawson, Minnesota) (Tri-County Soy Bean Co-
operative Association until 1969) and Dawson Food Ingredients 
(from 1974)–Cooperative 1262, 1386, 1421, 2075

Death certifi cates. See Obituaries, Eulogies, Death Certifi cates, and 
Wills

Deceptive or misleading labeling or products. See Unfair Practices–
Including Possible Deceptive / Misleading Labeling, Advertising, 
etc. See also: Adulteration

Delphos Grain & Soya Products Co. (Delphos, Ohio) 600, 860

Delsoy Products, Inc. (Dearborn, Michigan). Soy Protein Company. 
Renamed Whitehouse Products in 1963. Purchased by C.J. Christoff 
& Sons in 1983 (Lowell, Michigan). Renamed Chadalee Farms, 
Inc.. 598, 650, 1528, 1532

Demos, Steve. See White Wave, Inc. (Boulder, Colorado)

Depression. See Mental Health

Detection of soy proteins. See Soy Proteins–Detection

Detergents or soaps made from soy oil. See Soaps or Detergents

DE-VAU-GE Gesundkostwerk GmbH (Lueneburg, Germany) 1634, 
2272, 2329

Developing nations. See Third World
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Diabetes and Diabetic Diets 2, 23, 49, 54, 88, 101, 104, 121, 129, 
139, 153, 162, 163, 165, 167, 215, 220, 228, 233, 235, 243, 264, 
277, 303, 330, 364, 365, 400, 429, 457, 458, 482, 516, 534, 539, 
700, 1071, 1453, 1786, 1839, 1878, 1896, 2045, 2118, 2149, 2156, 
2157, 2237, 2252, 2301

Diamond, Holton W. “Rex” 598, 769, 814, 924, 1528, 1832

Dies, Edward Jerome (1891-1979) 600, 606, 1415

Diesel Fuel, SoyDiesel, Biodiesel, or Artifi cial Petroleum (Made 
from Methyl Esters of Soybean Oil) 1408, 1913, 2026

Diet and Breast Cancer Prevention (Soy Is Usually Mentioned) 
1352, 1496, 1773, 1790, 1834, 1849, 1867, 1921, 1935, 1968, 1969, 
2053, 2057, 2106, 2234, 2237, 2252, 2305

Diet and Cancer (Vegetarian Diet Is Not Mentioned; Soy May Not 
Be Mentioned) 1225, 1316, 1345, 1374, 1496, 1668, 1773, 1932, 
2156, 2186, 2212, 2225

Diet and Prostate Cancer Prevention (Soy Is Usually Mentioned) 
1496, 1921, 1935, 2053, 2252, 2301

Diets of primitive humans. See Primitive Human Diets

Digestibility of Human Foods 477, 1310

Directories–Soybean Processors (Including Soyfoods 
Manufacturers), Researchers, Conference Attendees, and Other 
Names and Addresses Related to Soyfoods, Vegetarianism, 
Macrobiotics, etc. See also Directories–Japanese American in USA 
250, 785, 860, 1347, 1673, 1699, 1700, 2049, 2151, 2179

Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See 
also: Nematode Disease Control 239, 341, 537, 1366, 1493, 1608, 
1736, 1750

Diseases, pests, and other types of injury, plant protection from. See 
Plant Protection from Diseases, Pests and Other Types of Injury 
(General)

Diseases, plant protection from. See Soybean Rust

District of Columbia. See United States–States–District of 
Columbia

Diversity, Genetic. See Soybean–Genetic Diversity, Variability and 
Population Structure

Documents with More Than 20 Keywords 21, 23, 49, 52, 54, 82, 
118, 153, 165, 228, 233, 254, 264, 265, 283, 290, 341, 345, 364, 
365, 457, 458, 459, 463, 466, 491, 536, 537, 600, 606, 607, 611, 
627, 691, 699, 836, 838, 860, 867, 924, 928, 932, 974, 997, 1000, 
1016, 1053, 1054, 1138, 1143, 1144, 1148, 1151, 1152, 1153, 1154, 
1158, 1183, 1185, 1239, 1240, 1241, 1250, 1320, 1328, 1341, 1347, 
1366, 1386, 1394, 1410, 1415, 1416, 1421, 1453, 1503, 1504, 1523, 
1528, 1530, 1532, 1539, 1543, 1608, 1609, 1634, 1636, 1652, 1667, 
1669, 1709, 1715, 1731, 1734, 1740, 1750, 1751, 1760, 1786, 1790, 
1791, 1792, 1793, 1813, 1823, 1855, 1860, 1865, 1867, 1877, 1878, 

1890, 1896, 1921, 1939, 1940, 1941, 1950, 1955, 1960, 1986, 2002, 
2006, 2016, 2026, 2048, 2049, 2053, 2063, 2073, 2075, 2106, 2126, 
2151, 2154, 2168, 2171, 2179, 2214, 2222, 2243, 2272, 2329

Dogs, Cats, and Other Pets / Companion Animals Fed Soybeans, 
Soybean Forage, or Soybean Cake or Meal as Feed / Pet Food / 
Petfood 611, 836, 1158

Douchi or doushi or dow see or dowsi. See Fermented Black 
Soybeans

Drackett Co. (The) (Cincinnati and Sharonville [or Evendale], 
Ohio) 588, 600, 607, 627, 834, 1530, 2075

Dried yuba sticks. See Yuba–Dried Yuba Sticks

Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole

Drought tolerance in soybeans. See Soybean–Physiology–Drought 
Tolerance

Drying of soybeans. See Storage of Seeds

DTD–Danish Turnkey Dairies. See APV Systems, Soya Technology 
Division

DuPont (E.I. Du Pont de Nemours & Co., Inc.) and DuPont 
Agricultural Enterprise / Products (Wilmington, Delaware). 
Formerly spelled Du Pont 562, 664, 1530, 2012

Dust Suppressants and Dust Control–Industrial Uses of Soy Oil as a 
Non-Drying Oil 1636, 1913

Earliest commercial soy products. See Historical–Earliest 
Commercial Product

Earliest document seen... See Historical–Earliest Document Seen

Eastern Foods, Inc. See Mainland Express (Spring Park, Minnesota)

Ecology (“The Mother of All the Sciences”) and Ecosystems 1493, 
1553, 1860, 1870, 1878, 1939, 2032, 2093, 2156

Economic Research Service of USDA. See United States 
Department of Agriculture (USDA)–Economic Research Service 
(ERS)

Economics of soybean production and hedging. See Marketing 
Soybeans

Edamamé. See Green Vegetable Soybeans, Green Vegetable 
Soybeans–Edamamé

Edelsoja Whole (Full-Fat) Soy fl our. Developed by Laszlo 
Berczeller in Austria and Launched in May 1928 1167, 1194, 1562, 
1887

Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and 
American Soy Products (Saline, Michigan; Founded Aug. 1986) 
1054, 1634, 1667, 1694, 1833, 1848, 1863, 1864, 1880, 1902, 1936, 
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1939, 1940, 1946, 1986, 2272, 2329

Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans

Edible Soy Products, makers of Pro-Nuts (Hudson, Iowa). See 
Solnuts B.V.

Effi ciency of plants vs. animals in producing food. See 
Vegetarianism–Effi ciency of Plants... in Producing Food

Egypt. See Africa–Egypt

Eichberg, Joseph. See American Lecithin Corp.

Elizabeth City Oil and Fertilizer Co. (Elizabeth City, North 
Carolina; 1915) 240, 264

Empresa Brasileira de Pesquisa Agropecuaria (Brazilian Enterprise 
for Research on Management of Land for Animal Production; 
EMBRAPA) (Brazil). Established 26 April 1973. Includes Centro 
Nacional de Pesquisa de Soja (National Soybean Research Center; 
CNPS or CNPSo) 1493

Energy bars. See Bars–Energy Bars or Nutrition Bars Made with 
Soy

Energy Consumption during Crop Production, Food Processing, 
etc.. 902

Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel, 
Biodiesel, or Artifi cial Petroleum

England. See Europe, Western–United Kingdom

Environmental issues, concerns, and protection. See Vegetarianism, 
the Environment, and Ecology, Water Use, Misuse, and Scarcity

Environmental Issues, Concerns, and Protection (General, Including 
Deep Ecology, Pollution of the Environment, Renewable Energy, 
etc.). See also Global Warming / Climate Change, and Water Use 
1940

Enzyme active soy fl our. See Soy Flour, Grits, and Flakes–Enzyme 
Active

Enzymes–Commercial Enzyme Preparations Used in 
Making Soyfoods by Hydrolyzing or Modifying Soy Protein, 
Carbohydrates, or Lipids (Including Phosphatides) 21, 141, 163, 
193, 270, 296, 303, 316, 317, 341, 375, 386, 398, 400, 418, 431, 
432, 455, 456, 458, 459, 466, 477, 486, 491, 500, 504, 514, 515, 
517, 530, 531, 532, 534, 537, 547, 550, 551, 552, 555, 575, 579, 
580, 581, 587, 588, 589, 593, 596, 598, 604, 606, 607, 616, 617, 
623, 624, 626, 627, 629, 634, 635, 641, 642, 643, 645, 646, 647, 
650, 651, 652, 653, 656, 659, 663, 664, 665, 667, 668, 669, 671, 
674, 676, 677, 681, 687, 689, 690, 691, 699, 704, 705, 708, 713, 
744, 746, 749, 759, 769, 771, 785, 786, 789, 801, 807, 814, 822, 
834, 835, 847, 848, 857, 860, 871, 879, 890, 893, 894, 910, 924, 
934, 935, 969, 974, 981, 983, 993, 997, 1009, 1015, 1021, 1023, 
1034, 1035, 1036, 1037, 1042, 1044, 1052, 1054, 1056, 1059, 1060, 

1062, 1066, 1067, 1068, 1070, 1073, 1074, 1076, 1077, 1078, 1081, 
1082, 1089, 1092, 1094, 1095, 1096, 1101, 1107, 1109, 1111, 1118, 
1119, 1121, 1131, 1132, 1134, 1138, 1139, 1143, 1147, 1151, 1153, 
1154, 1158, 1162, 1168, 1170, 1171, 1175, 1176, 1179, 1180, 1186, 
1194, 1198, 1200, 1202, 1203, 1204, 1206, 1207, 1212, 1213, 1219, 
1221, 1222, 1223, 1227, 1231, 1244, 1246, 1248, 1249, 1261, 1262, 
1270, 1272, 1283, 1284, 1289, 1299, 1312, 1322, 1326, 1334, 1335, 
1342, 1348, 1357, 1365, 1367, 1370, 1371, 1376, 1382, 1386, 1393, 
1397, 1399, 1408, 1414, 1415, 1421, 1429, 1444, 1445, 1449, 1454, 
1461, 1474, 1483, 1494, 1502, 1504, 1520, 1528, 1529, 1531, 1532, 
1533, 1534, 1535, 1536, 1537, 1539, 1541, 1543, 1548, 1549, 1561, 
1565, 1575, 1582, 1598, 1603, 1611, 1615, 1617, 1631, 1632, 1640, 
1641, 1642, 1646, 1647, 1648, 1669, 1687, 1690, 1711, 1712, 1724, 
1725, 1726, 1727, 1729, 1734, 1737, 1745, 1748, 1763, 1804, 1811, 
1823, 1832, 1866, 1878, 1921, 1931, 1950, 1955, 1957, 2006, 2015, 
2026, 2049, 2056, 2075, 2081, 2106, 2122, 2140, 2163, 2171, 2201, 
2214, 2237, 2330

Enzymes (General) 14, 49, 54, 58, 83, 88, 101, 104, 117, 136, 150, 
204, 239, 266, 270, 279, 298, 306, 313, 315, 392, 399, 469, 484, 
554, 605, 673, 697, 702, 703, 706, 819, 831, 857, 873, 902, 906, 
942, 943, 1058, 1080, 1086, 1087, 1100, 1106, 1112, 1142, 1153, 
1169, 1187, 1223, 1237, 1242, 1256, 1282, 1332, 1337, 1412, 1449, 
1471, 1472, 1490, 1492, 1552, 1557, 1564, 1585, 1587, 1589, 1607, 
1623, 1677, 1735, 1783, 1788, 1792, 1793, 1801, 1804, 1829, 1841, 
1851, 1919, 2045, 2157, 2312, 2316, 2327

Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called 
Lipoxidase) and Its Inactivation 355, 413, 422, 423, 442, 448, 450, 
452, 459, 464, 467, 468, 470, 471, 472, 473, 474, 475, 505, 525, 
548, 560, 561, 577, 578, 584, 585, 586, 590, 591, 592, 595, 599, 
615, 618, 621, 632, 638, 639, 644, 649, 654, 658, 660, 685, 686, 
691, 695, 698, 709, 714, 717, 718, 727, 757, 783, 806, 807, 815, 
820, 821, 823, 827, 829, 837, 850, 855, 872, 875, 882, 886, 892, 
895, 910, 913, 917, 918, 921, 922, 926, 929, 951, 969, 974, 984, 
989, 992, 997, 1002, 1005, 1008, 1012, 1016, 1018, 1019, 1020, 
1023, 1027, 1038, 1050, 1051, 1061, 1063, 1065, 1072, 1077, 1082, 
1088, 1090, 1104, 1110, 1114, 1122, 1123, 1125, 1128, 1148, 1149, 
1151, 1155, 1159, 1167, 1169, 1173, 1177, 1178, 1182, 1186, 1190, 
1192, 1194, 1207, 1210, 1211, 1218, 1226, 1232, 1234, 1236, 1244, 
1247, 1260, 1263, 1270, 1274, 1275, 1278, 1286, 1289, 1294, 1299, 
1302, 1304, 1309, 1324, 1325, 1336, 1339, 1340, 1341, 1342, 1343, 
1344, 1349, 1351, 1352, 1354, 1355, 1363, 1364, 1367, 1372, 1380, 
1381, 1386, 1388, 1395, 1398, 1402, 1404, 1407, 1414, 1415, 1418, 
1422, 1426, 1427, 1428, 1436, 1439, 1443, 1455, 1459, 1463, 1464, 
1465, 1466, 1473, 1475, 1477, 1479, 1481, 1482, 1484, 1487, 1489, 
1491, 1497, 1500, 1501, 1503, 1505, 1510, 1513, 1517, 1518, 1519, 
1522, 1524, 1530, 1546, 1550, 1553, 1554, 1560, 1562, 1563, 1568, 
1571, 1573, 1576, 1583, 1588, 1591, 1592, 1599, 1605, 1608, 1616, 
1622, 1625, 1634, 1635, 1636, 1639, 1643, 1649, 1650, 1654, 1656, 
1657, 1660, 1661, 1668, 1669, 1688, 1692, 1697, 1704, 1710, 1712, 
1713, 1714, 1715, 1718, 1723, 1726, 1731, 1732, 1739, 1748, 1750, 
1751, 1757, 1758, 1759, 1772, 1775, 1778, 1779, 1784, 1791, 1799, 
1800, 1803, 1814, 1817, 1819, 1835, 1836, 1842, 1844, 1865, 1876, 
1887, 1889, 1890, 1906, 1911, 1916, 1920, 1927, 1929, 1931, 1933, 
1934, 1942, 1945, 1947, 1950, 1951, 1952, 1953, 1957, 1958, 1961, 
1962, 1972, 1973, 1975, 1977, 1978, 1981, 1985, 1988, 1990, 1991, 
1992, 1996, 2000, 2002, 2008, 2012, 2015, 2017, 2018, 2023, 2026, 
2028, 2030, 2033, 2034, 2036, 2037, 2038, 2039, 2048, 2049, 2054, 
2056, 2061, 2065, 2066, 2070, 2071, 2072, 2074, 2076, 2078, 2081, 
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2084, 2086, 2087, 2088, 2089, 2090, 2092, 2094, 2095, 2100, 2101, 
2104, 2119, 2120, 2121, 2123, 2125, 2127, 2129, 2132, 2140, 2145, 
2151, 2171, 2172, 2177, 2179, 2180, 2181, 2182, 2183, 2184, 2189, 
2193, 2196, 2200, 2201, 2205, 2209, 2214, 2215, 2216, 2217, 2218, 
2221, 2223, 2228, 2233, 2237, 2238, 2246, 2247, 2249, 2250, 2262, 
2268, 2272, 2283, 2286, 2288, 2294, 2296, 2297, 2302, 2303, 2311, 
2313, 2315, 2317, 2319, 2320, 2321, 2329

Enzymes in Soybean Seeds–Other 12, 18, 19, 20, 23, 31, 55, 97, 
114, 129, 130, 141, 145, 147, 162, 206, 218, 219, 228, 240, 241, 
251, 264, 288, 291, 297, 300, 314, 341, 350, 364, 365, 376, 386, 
390, 401, 403, 412, 418, 421, 424, 425, 427, 428, 435, 436, 440, 
441, 449, 457, 458, 461, 462, 479, 483, 484, 486, 488, 491, 493, 
494, 495, 496, 497, 499, 500, 501, 507, 509, 514, 516, 522, 524, 
526, 532, 533, 537, 538, 546, 558, 559, 563, 566, 568, 569, 570, 
579, 581, 582, 583, 597, 606, 607, 609, 611, 612, 619, 620, 625, 
628, 631, 637, 640, 657, 661, 662, 666, 670, 678, 683, 688, 692, 
700, 710, 711, 712, 719, 724, 726, 733, 735, 736, 739, 740, 742, 
743, 747, 748, 751, 752, 760, 762, 765, 767, 772, 774, 778, 779, 
780, 789, 790, 796, 797, 798, 801, 802, 808, 811, 824, 829, 836, 
837, 852, 853, 861, 862, 863, 865, 874, 880, 883, 887, 891, 897, 
898, 901, 907, 908, 909, 911, 919, 926, 931, 932, 936, 937, 940, 
945, 948, 950, 952, 954, 955, 956, 958, 965, 966, 967, 968, 973, 
975, 976, 982, 988, 1000, 1006, 1016, 1017, 1024, 1026, 1031, 
1033, 1039, 1040, 1043, 1045, 1057, 1075, 1091, 1113, 1115, 1117, 
1120, 1126, 1128, 1152, 1163, 1174, 1201, 1208, 1217, 1230, 1234, 
1245, 1252, 1257, 1265, 1277, 1296, 1313, 1317, 1318, 1327, 1328, 
1333, 1359, 1360, 1375, 1401, 1416, 1423, 1431, 1437, 1438, 1453, 
1467, 1473, 1493, 1503, 1507, 1572, 1574, 1590, 1600, 1602, 1605, 
1630, 1694, 1712, 1722, 1728, 1760, 1786, 1787, 1789, 1794, 1801, 
1826, 1840, 1845, 1847, 1867, 1872, 1873, 1908, 1910, 1912, 1928, 
1966, 1974, 1984, 2057, 2099, 2137, 2142, 2167, 2203, 2207, 2213, 
2264, 2267, 2314, 2318

Enzymes in Soybean Seeds–Peroxidase 121, 228, 235, 249, 399, 
449, 466, 485, 486, 518, 519, 532, 575, 586, 610, 715, 779, 882, 
950, 969, 1016, 1026, 1045, 1075, 1128, 1253, 1303, 1329, 1415, 
1605, 1669, 1736, 1765, 1872, 1928, 2023, 2036, 2051, 2099, 2114, 
2137, 2142, 2175, 2261, 2265, 2295

Enzymes in Soybean Seeds–Urease and Its Inactivation 121, 122, 
125, 127, 133, 137, 139, 140, 144, 145, 149, 152, 159, 160, 163, 
178, 186, 187, 193, 199, 200, 201, 202, 203, 205, 206, 207, 209, 
210, 214, 215, 217, 220, 222, 226, 227, 228, 229, 230, 231, 232, 
233, 234, 235, 236, 237, 238, 242, 243, 244, 245, 248, 253, 268, 
271, 272, 273, 274, 276, 277, 280, 281, 282, 283, 287, 289, 290, 
292, 294, 295, 298, 299, 300, 301, 302, 303, 304, 305, 310, 312, 
314, 319, 327, 328, 329, 330, 331, 332, 334, 335, 338, 340, 342, 
344, 347, 351, 353, 354, 356, 358, 364, 365, 366, 367, 370, 372, 
373, 381, 386, 387, 389, 394, 397, 398, 399, 402, 411, 420, 426, 
429, 430, 431, 433, 437, 444, 447, 460, 476, 478, 480, 482, 485, 
489, 490, 491, 495, 504, 506, 511, 512, 513, 520, 523, 529, 532, 
534, 540, 549, 555, 556, 557, 562, 565, 567, 571, 573, 574, 575, 
576, 588, 594, 595, 600, 601, 603, 608, 615, 622, 636, 675, 691, 
708, 718, 720, 722, 741, 766, 768, 781, 782, 786, 810, 823, 835, 
838, 842, 849, 888, 903, 912, 914, 926, 948, 972, 986, 987, 994, 
999, 1014, 1025, 1051, 1084, 1098, 1144, 1148, 1154, 1155, 1159, 
1165, 1197, 1235, 1237, 1330, 1338, 1378, 1396, 1417, 1419, 1476, 
1538, 1569, 1573, 1578, 1613, 1618, 1653, 1655, 1660, 1669, 1691, 
1715, 1865, 1950, 1955, 1957, 1959, 1976, 1977, 1979, 1982, 1983, 

2004, 2024, 2048, 2214, 2269, 2295

Enzymes in the Body of Humans and Other Animals (Including 
Lactase, Trypsin, Phytase) 4, 12, 24, 49, 83, 85, 120, 121, 136, 145, 
153, 163, 165, 166, 181, 223, 249, 298, 477, 497, 521, 524, 602, 
617, 629, 721, 722, 723, 778, 809, 811, 838, 879, 906, 916, 939, 
942, 944, 946, 947, 948, 966, 971, 972, 986, 994, 1021, 1040, 1044, 
1051, 1058, 1077, 1080, 1084, 1093, 1106, 1127, 1129, 1144, 1145, 
1155, 1159, 1183, 1197, 1209, 1224, 1225, 1229, 1231, 1237, 1238, 
1249, 1251, 1255, 1271, 1302, 1310, 1313, 1314, 1316, 1320, 1321, 
1327, 1330, 1333, 1338, 1339, 1352, 1353, 1365, 1374, 1380, 1403, 
1407, 1416, 1417, 1418, 1425, 1426, 1447, 1453, 1476, 1479, 1482, 
1495, 1500, 1514, 1524, 1553, 1566, 1575, 1588, 1615, 1624, 1634, 
1639, 1642, 1644, 1653, 1654, 1655, 1656, 1668, 1669, 1671, 1686, 
1691, 1692, 1696, 1697, 1700, 1703, 1713, 1714, 1715, 1720, 1721, 
1730, 1732, 1742, 1746, 1755, 1757, 1760, 1773, 1796, 1797, 1798, 
1814, 1818, 1824, 1834, 1839, 1848, 1849, 1865, 1874, 1878, 1915, 
1922, 1923, 1939, 1940, 1945, 1950, 1955, 1957, 1959, 1967, 1971, 
1976, 1977, 1979, 1981, 1983, 1986, 1995, 2002, 2006, 2015, 2024, 
2026, 2038, 2040, 2042, 2045, 2073, 2081, 2083, 2085, 2087, 2090, 
2092, 2157, 2172, 2183, 2189, 2212, 2214, 2216, 2221, 2223, 2234, 
2237, 2238, 2278, 2283, 2295, 2296, 2297, 2305, 2310, 2313, 2317, 
2320, 2330

Enzymes–Non-Soy (Early and General). See Also: (1) Enzymes in 
the Body of Humans and Other Animals. (2) Enzymes Produced 
During Fermentations Involving Koji or Aspergillus Oryzae. (3) 
Rice Milk (Non-Dairy)–Made with Commercial Enzymes 1, 2, 3, 
5, 9, 68, 80, 84, 85, 86, 92, 120, 138, 151, 212, 224, 256, 269, 285, 
286, 293, 308, 311, 318, 322, 374, 492, 493, 521, 614, 696, 707, 
750, 788, 826, 920, 933, 938, 939, 959, 995, 1032, 1046, 1099, 
1111, 1124, 1202, 1233, 1238, 1254, 1259, 1269, 1273, 1285, 1288, 
1298, 1345, 1368, 1379, 1387, 1420, 1496, 1679, 1825, 1932

Enzymes Produced During Fermentations Involving Koji or 
Aspergillus Oryzae (Including Enzymes in Miso and Fermented Soy 
Sauce) 6, 7, 8, 10, 11, 13, 15, 16, 17, 21, 22, 24, 25, 26, 27, 28, 29, 
30, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 
50, 51, 53, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 
71, 72, 73, 74, 75, 76, 77, 78, 79, 81, 82, 83, 87, 89, 90, 91, 93, 94, 
98, 99, 100, 102, 103, 105, 106, 108, 109, 110, 111, 112, 113, 115, 
116, 117, 119, 123, 124, 126, 128, 131, 132, 134, 135, 136, 142, 
143, 146, 148, 150, 153, 154, 155, 156, 157, 158, 164, 167, 168, 
169, 170, 171, 172, 173, 174, 175, 176, 177, 179, 180, 182, 183, 
184, 185, 188, 189, 190, 191, 192, 194, 195, 196, 197, 198, 208, 
211, 213, 216, 221, 225, 246, 247, 250, 257, 258, 259, 260, 261, 
262, 263, 265, 267, 275, 278, 284, 293, 307, 311, 320, 321, 323, 
324, 325, 326, 333, 336, 337, 339, 343, 345, 346, 348, 349, 352, 
357, 359, 360, 361, 362, 363, 368, 369, 371, 378, 382, 383, 384, 
385, 388, 391, 393, 395, 396, 400, 406, 407, 408, 409, 410, 414, 
415, 416, 417, 434, 438, 439, 451, 453, 454, 463, 465, 481, 487, 
498, 502, 503, 508, 510, 527, 528, 535, 536, 539, 541, 542, 543, 
544, 545, 553, 564, 572, 613, 614, 630, 655, 679, 680, 682, 693, 
694, 701, 716, 725, 728, 729, 730, 731, 732, 734, 745, 753, 754, 
755, 756, 758, 761, 763, 764, 770, 776, 777, 795, 799, 800, 804, 
805, 812, 813, 816, 817, 825, 828, 832, 833, 840, 841, 844, 845, 
846, 858, 859, 864, 866, 867, 870, 876, 877, 878, 881, 889, 896, 
899, 900, 915, 920, 923, 928, 938, 941, 943, 946, 947, 949, 957, 
960, 961, 962, 963, 970, 978, 979, 980, 990, 991, 996, 1003, 1004, 
1007, 1010, 1011, 1021, 1022, 1028, 1029, 1048, 1049, 1053, 1055, 
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1064, 1083, 1097, 1103, 1108, 1116, 1133, 1135, 1136, 1137, 1141, 
1146, 1150, 1160, 1161, 1164, 1181, 1184, 1185, 1195, 1196, 1214, 
1215, 1216, 1220, 1233, 1239, 1240, 1250, 1251, 1258, 1264, 1276, 
1281, 1290, 1291, 1292, 1293, 1295, 1305, 1306, 1307, 1310, 1311, 
1319, 1321, 1323, 1331, 1346, 1350, 1356, 1366, 1369, 1373, 1377, 
1383, 1384, 1385, 1389, 1390, 1391, 1392, 1400, 1406, 1409, 1410, 
1412, 1424, 1430, 1432, 1434, 1435, 1440, 1441, 1445, 1448, 1451, 
1452, 1454, 1456, 1457, 1460, 1462, 1469, 1470, 1478, 1480, 1485, 
1486, 1488, 1499, 1508, 1509, 1515, 1516, 1521, 1525, 1526, 1527, 
1531, 1540, 1545, 1551, 1555, 1558, 1566, 1567, 1570, 1577, 1579, 
1584, 1586, 1596, 1604, 1606, 1607, 1612, 1619, 1626, 1627, 1628, 
1629, 1637, 1638, 1645, 1647, 1651, 1652, 1658, 1659, 1663, 1665, 
1666, 1667, 1670, 1676, 1679, 1680, 1681, 1682, 1683, 1684, 1699, 
1700, 1706, 1707, 1708, 1709, 1716, 1717, 1740, 1741, 1747, 1749, 
1753, 1761, 1762, 1766, 1767, 1782, 1783, 1806, 1808, 1812, 1813, 
1828, 1831, 1843, 1846, 1850, 1855, 1860, 1862, 1869, 1877, 1878, 
1879, 1881, 1882, 1884, 1891, 1892, 1893, 1895, 1896, 1897, 1898, 
1901, 1917, 1918, 1919, 1953, 1963, 1964, 1999, 2016, 2019, 2021, 
2023, 2033, 2036, 2043, 2046, 2059, 2060, 2063, 2068, 2078, 2080, 
2081, 2102, 2103, 2105, 2110, 2111, 2118, 2124, 2126, 2134, 2138, 
2139, 2148, 2160, 2162, 2164, 2168, 2169, 2170, 2174, 2185, 2186, 
2188, 2190, 2191, 2199, 2204, 2208, 2219, 2220, 2222, 2226, 2236, 
2244, 2245, 2253, 2254, 2255, 2256, 2257, 2258, 2259, 2260, 2275, 
2278, 2287, 2291, 2292, 2301, 2305, 2306, 2307, 2309, 2322, 2323, 
2324, 2325, 2328, 2332

Enzymes Produced During Fermentations Involving Tempeh, Natto, 
Fermented Tofu, or Fermented Black Soybeans 52, 58, 80, 82, 85, 
86, 95, 96, 107, 118, 135, 150, 153, 161, 165, 166, 181, 233, 252, 
254, 255, 265, 309, 345, 346, 348, 357, 361, 364, 368, 371, 377, 
379, 380, 404, 405, 407, 419, 443, 445, 446, 457, 458, 463, 503, 
633, 648, 672, 679, 684, 737, 738, 773, 774, 775, 784, 787, 791, 
792, 793, 794, 803, 818, 825, 830, 831, 839, 843, 851, 854, 856, 
867, 868, 869, 884, 885, 904, 905, 916, 925, 927, 930, 938, 944, 
953, 964, 977, 985, 997, 998, 1000, 1001, 1010, 1013, 1030, 1032, 
1041, 1047, 1053, 1054, 1055, 1062, 1064, 1069, 1071, 1079, 1085, 
1093, 1102, 1105, 1108, 1129, 1130, 1140, 1144, 1150, 1156, 1157, 
1161, 1166, 1172, 1185, 1188, 1189, 1191, 1193, 1199, 1202, 1205, 
1207, 1224, 1228, 1240, 1241, 1243, 1250, 1251, 1264, 1265, 1266, 
1267, 1268, 1269, 1279, 1280, 1287, 1290, 1295, 1296, 1297, 1300, 
1301, 1308, 1310, 1315, 1318, 1320, 1321, 1323, 1347, 1358, 1359, 
1360, 1361, 1362, 1366, 1389, 1394, 1405, 1411, 1412, 1413, 1420, 
1424, 1425, 1426, 1433, 1435, 1441, 1442, 1446, 1450, 1456, 1457, 
1458, 1460, 1468, 1470, 1478, 1486, 1488, 1498, 1502, 1505, 1506, 
1509, 1511, 1512, 1515, 1521, 1523, 1526, 1527, 1531, 1544, 1545, 
1547, 1556, 1559, 1579, 1580, 1593, 1594, 1595, 1596, 1597, 1601, 
1604, 1606, 1607, 1609, 1610, 1614, 1615, 1633, 1639, 1642, 1652, 
1674, 1678, 1702, 1703, 1705, 1716, 1731, 1733, 1740, 1741, 1743, 
1744, 1747, 1752, 1753, 1754, 1769, 1776, 1777, 1780, 1781, 1790, 
1792, 1796, 1802, 1805, 1806, 1807, 1810, 1811, 1813, 1816, 1827, 
1830, 1831, 1837, 1850, 1852, 1853, 1854, 1855, 1860, 1865, 1867, 
1868, 1871, 1873, 1875, 1877, 1878, 1884, 1907, 1909, 1912, 1913, 
1915, 1921, 1924, 1926, 1935, 1943, 1944, 1948, 1949, 1954, 1956, 
1963, 1968, 1969, 1972, 1980, 1994, 1997, 1998, 2002, 2005, 2006, 
2010, 2011, 2016, 2022, 2026, 2027, 2028, 2029, 2032, 2035, 2041, 
2042, 2043, 2044, 2046, 2047, 2048, 2049, 2050, 2053, 2055, 2058, 
2060, 2063, 2064, 2067, 2069, 2073, 2077, 2081, 2082, 2091, 2093, 
2096, 2097, 2098, 2102, 2103, 2105, 2106, 2107, 2108, 2111, 2112, 
2113, 2115, 2116, 2130, 2131, 2135, 2136, 2138, 2139, 2143, 2144, 
2145, 2146, 2147, 2149, 2150, 2152, 2153, 2154, 2155, 2156, 2158, 

2159, 2161, 2165, 2166, 2167, 2169, 2170, 2173, 2176, 2178, 2185, 
2186, 2187, 2192, 2194, 2195, 2197, 2198, 2202, 2204, 2206, 2210, 
2211, 2212, 2219, 2224, 2225, 2226, 2227, 2229, 2230, 2231, 2232, 
2234, 2235, 2236, 2239, 2240, 2241, 2242, 2243, 2245, 2248, 2251, 
2252, 2254, 2263, 2266, 2270, 2271, 2273, 2274, 2276, 2277, 2278, 
2279, 2280, 2281, 2282, 2284, 2285, 2287, 2289, 2290, 2293, 2295, 
2298, 2299, 2300, 2301, 2303, 2304, 2305, 2306, 2308, 2310, 2312, 
2314, 2319, 2324, 2331

Equipment for making soymilk. See Soymilk Equipment

Equipment for making tofu. See Tofu Equipment

Equipment for soybean crushing–manufacturers. See Anderson 
International Corp., Blaw-Knox Co. and Rotocel, Crown Iron 
Works Co., French Oil Mill Machinery Co.

Equipment for Soybean Processing (Not Including Farm 
Machinery) 1431

Equol–A Metabolite of Daidzein Derived by the Action of Intestinal 
Bacteria on Soy Isofl avones 447, 489

Erewhon (Boston, Massachusetts). Founded April 1966 by Aveline 
and Michio Kushi in Boston. Merged with U.S. Mills in 1986 1054, 
1185, 1307, 1384, 1762, 1792, 1793

Erewhon–Los Angeles / West / West Coast. Established Sept. 
1969. Purchased from Erewhon (Boston) by John Fountain & John 
Deming on 1 Aug. 1975. Named Mondo in Oct. 1976. Then Broken 
Up and Re-Sold in 1979. Part Became Erewhon West 1054

Erosion of soils. See Soil Science–Soil Conservation or Soil 
Erosion

Essene Traditional Foods (Philadelphia, Pennsylvania) 1054

Estrogens in plants. See Phytoestrogens

Ethanol (ethyl alcohol). See Solvents

Etymology. See the specifi c product concerned (e.g. soybeans, tofu, 
soybean meal, etc.)

Etymology of the Word “Soy” and its Cognates / Relatives in 
English 997

Etymology of the Word “Soyfoods” and its Cognates / Relatives in 
Various Languages 82, 429, 1855

Etymology of the Words “Soya,” “Soy,” and “Soybean” and their 
Cognates / Relatives in Various Languages 23, 100, 129, 141, 341, 
468, 536, 537, 925, 1002, 1118, 1751

Euronature (Paris, France). See Lima N.V. / Lima Foods (Sint-
Martens-Latem, Belgium; and Mezin, France)

Europe, Eastern–Bulgaria 606, 1262

Europe, Eastern–Croatia (Hrvatska; Declared Independence from 
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Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula and 
Rijeka (formerly Fiume)) 365, 536

Europe, Eastern–Czech Republic (Ceská Republika; Including 
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1 
Jan. 1993, Western Part of Czechoslovakia, which also included 
Slovakia or Slovensko) 21, 165, 193, 217, 249, 300, 1908, 2261

Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993; 
then divided into The Czech Republic [formerly Bohemia and 
Moravia], and Slovakia [offi cially “The Slovak Republic”]) 300, 
536, 1262, 2261

Europe, Eastern–Hungary (Magyar Köztársaság) 21, 33, 36, 52, 
160, 165, 341, 398, 478, 606, 760, 1262, 2024

Europe, Eastern–Introduction of Soybeans to. Earliest document 
seen concerning soybeans in a certain Eastern European country 
300

Europe, Eastern–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Eastern 
European country 300

Europe, Eastern–Latvia (Formerly Latvian SSR, a Soviet Republic 
from Aug. 1940 to Aug. 1991) 1602, 2127

Europe, Eastern–Lithuania (Formerly Lithuanian SSR, a Soviet 
Republic from Aug. 1940 to Aug. 1991) 365

Europe, Eastern–Poland 18, 19, 20, 328, 329, 341, 373, 829, 1262, 
1575, 1625, 1715, 1837, 2285, 2292

Europe, Eastern–Romania (Including Moldavia and Bessarabia until 
1940-44). Also spelled Rumania 1262

Europe, Eastern–Russian Federation (Russia); Formerly Russian 
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 23, 129, 
165, 167, 297, 341, 364, 365, 418, 479, 485, 488, 495, 790, 1890, 
2065, 2127

Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern 
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 536, 1991

Europe, Eastern–Slovenia (Slovenija; Declared Independence from 
Yugoslavia on 21 June 1991) 1944

Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a 
Soviet Republic from 1917 to Dec. 1991) 18, 19, 20, 139, 165, 341, 
365, 449, 536, 2127

Europe, Eastern–USSR (Union of Soviet Socialist Republics or 
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist 
on 26 Dec. 1991) 341, 364, 365, 418, 424, 449, 479, 484, 485, 488, 
494, 495, 496, 507, 509, 536, 571, 622, 699, 719, 783, 790, 820, 
837, 936, 1017, 1262, 1416, 1602, 1734, 2048

Europe, Eastern–Yugoslavia. Existed from 1918 to Jan. 1992. 
Composed of Serbia / Servia, Croatia, Bosnia and Herzegovina, 
Slovenia, Macedonia, and Montenegro. Included Carnaro, Fiume / 

Rijeka / Rieka 1947-1992; Formerly Also Spelled Jugoslavia. See 
also Serbia and Montenegro 365, 536, 606, 1262

Europe–European Union (EU) or European Economic Community 
(EEC; also known as the Common Market), renamed the European 
Community (Headquarters: Brussels, Belgium) 1473, 1578

Europe, soyfoods movement in. See Soyfoods Movement in Europe

Europe, Western 52, 98, 466, 491, 1385, 1539, 1673, 1699, 1700, 
1715, 1755, 1900, 1919, 2052

Europe, Western–Austria (Österreich) was independent before 8 
June 1876 when the dual monarchy was formed. As the Austro-
Hungarian Empire began to break up, the Republic of Austria 
declared independence on 12 Nov. 1918 341, 364, 365, 398, 459, 
534, 549, 2297

Europe, Western–Austria-Hungary (Austro-Hungarian Empire). 
Offi cially Dissolved on 12 Nov. 1918 18, 19, 20, 21, 33, 36, 39, 49, 
52, 54, 58, 72, 83, 92, 118, 130, 135, 136, 137, 144, 150, 151, 165, 
167, 536

Europe, Western–Belgium, Kingdom of 33, 36, 39, 53, 191, 341, 
350, 365, 1650, 1946, 1965, 2126, 2162, 2329

Europe, Western–Denmark (Danmark; Including the Province of 
Greenland [Kalaallit Nunaat]) 135, 341, 364, 365, 459, 1162, 1589, 
1725, 1755, 1789, 1877, 1918, 2045, 2157, 2171

Europe, Western–Finland (Suomen Tasavalta) 430, 431, 1254

Europe, Western–France (République Française) 1, 2, 4, 10, 11, 14, 
15, 17, 23, 33, 36, 39, 52, 66, 69, 73, 87, 95, 97, 104, 114, 129, 130, 
139, 147, 150, 151, 153, 165, 172, 175, 182, 184, 185, 191, 216, 
223, 271, 272, 274, 276, 277, 296, 305, 314, 318, 333, 340, 341, 
355, 364, 365, 370, 394, 426, 427, 428, 435, 439, 442, 448, 451, 
452, 467, 480, 483, 492, 513, 536, 540, 567, 661, 739, 833, 856, 
918, 921, 929, 1000, 1178, 1242, 1333, 1385, 1571, 1574, 1579, 
1634, 1636, 1667, 1688, 1697, 1760, 1827, 1877, 1955, 2049, 2056, 
2126, 2171, 2330

Europe, Western–Germany (Deutschland; Including East and West 
Germany, Oct. 1949–July 1990) 5, 6, 9, 12, 16, 21, 24, 29, 40, 41, 
42, 45, 46, 49, 54, 56, 58, 76, 77, 83, 88, 90, 92, 97, 105, 118, 125, 
129, 130, 137, 141, 149, 154, 159, 163, 174, 182, 188, 189, 190, 
191, 193, 199, 204, 214, 216, 217, 222, 231, 232, 234, 254, 270, 
283, 292, 294, 295, 298, 300, 302, 303, 312, 316, 317, 328, 329, 
330, 341, 342, 350, 351, 352, 362, 363, 364, 365, 367, 368, 369, 
371, 373, 403, 404, 424, 430, 433, 459, 464, 466, 478, 482, 488, 
499, 502, 503, 522, 536, 566, 606, 607, 619, 627, 752, 795, 801, 
836, 840, 858, 860, 901, 958, 1082, 1107, 1143, 1147, 1162, 1167, 
1194, 1240, 1241, 1244, 1262, 1270, 1325, 1342, 1366, 1415, 1421, 
1504, 1506, 1508, 1530, 1533, 1536, 1539, 1540, 1562, 1589, 1591, 
1634, 1636, 1734, 1752, 1760, 1791, 1811, 1841, 1855, 1870, 1873, 
1875, 1877, 1887, 1907, 1912, 1926, 1965, 1976, 2030, 2032, 2041, 
2048, 2049, 2267, 2272, 2275, 2329

Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or 
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Epeiros) 1016

Europe, Western–Introduction of Soy Products to. Earliest 
document seen concerning soybean products in a certain western 
European country. Soybeans as such have not yet been reported in 
this country 430, 431

Europe, Western–Introduction of Soybeans to. Earliest document 
seen concerning soybeans in a certain Western European country 
966

Europe, Western–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Western 
European country 290

Europe, Western–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Western 
European country 290, 366

Europe, Western–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Western European country 290, 366

Europe, Western–Ireland, Republic of (Éire; Also Called Irish 
Republic) 243, 334, 365, 398, 966, 1201, 1763

Europe, Western–Italy (Repubblica Italiana) 31, 52, 90, 341, 364, 
365, 366, 420, 421, 461, 959, 1197, 1270, 1449, 1504, 1631, 1636, 
1740, 2031, 2048

Europe, Western–Luxembourg, Grand Duchy of (Occasionally 
spelled Luxemburg) 365

Europe, Western–Netherlands, Kingdom of the (Koninkrijk der 
Nederlanden), Including Holland 10, 11, 23, 80, 81, 82, 84, 85, 86, 
118, 165, 227, 236, 237, 238, 242, 244, 245, 252, 254, 255, 280, 
281, 282, 283, 287, 292, 294, 304, 310, 312, 341, 347, 364, 365, 
372, 408, 491, 684, 721, 849, 860, 925, 928, 975, 976, 1054, 1111, 
1134, 1162, 1179, 1261, 1335, 1351, 1403, 1473, 1474, 1484, 1518, 
1519, 1521, 1530, 1535, 1544, 1587, 1620, 1621, 1636, 1660, 1706, 
1707, 1708, 1709, 1734, 1825, 1827, 1830, 1877, 1918, 1999, 2011, 
2048, 2075, 2111, 2126, 2139, 2146, 2148, 2153, 2171, 2172, 2222, 
2255

Europe, Western–Norway, Kingdom of (Kongeriket Norge) 365, 
2117

Europe, Western–Portugal (República Portuguesa; Including Macao 
/ Macau {Until 1999} and the Azores) 324, 408, 1016, 2049

Europe, Western–Scotland (Part of United Kingdom since 1707) 
25, 26, 44, 81, 162, 313, 333, 408, 462, 815, 855, 951, 1215, 1233, 
1242, 1281, 1311, 1432, 1706, 1707, 1708, 1709, 1846, 1882, 2060, 
2134, 2259

Europe, Western–Spain, Kingdom of (Reino de España) 290, 364, 
365, 457, 571, 622, 1016, 1636, 2048, 2049, 2299, 2312

Europe, Western–Sweden, Kingdom of (Konungariket Sverige) 
318, 341, 364, 365, 621, 632, 639, 644, 649, 654, 660, 1000, 1210, 

1253, 1403, 1489, 1500, 1503, 1634, 1654, 1688, 1714, 1732, 1750, 
1841

Europe, Western–Switzerland (Swiss Confederation) 21, 101, 341, 
364, 365, 536, 591, 632, 952, 971, 1162, 1760, 1977

Europe, Western–United Kingdom of Great Britain and Northern 
Ireland (UK–Including England, Scotland, Wales, Channel Islands, 
Isle of Man, Gibraltar) 3, 7, 8, 10, 11, 12, 13, 22, 25, 26, 27, 28, 33, 
39, 44, 81, 102, 120, 129, 130, 141, 146, 150, 152, 159, 162, 173, 
190, 201, 220, 229, 230, 233, 235, 244, 251, 264, 275, 278, 285, 
286, 299, 313, 315, 330, 335, 338, 341, 364, 365, 407, 408, 410, 
413, 429, 447, 462, 503, 525, 610, 666, 696, 697, 699, 702, 703, 
706, 714, 806, 815, 819, 823, 853, 855, 862, 886, 913, 914, 922, 
932, 951, 954, 955, 959, 969, 992, 997, 1000, 1077, 1087, 1124, 
1151, 1175, 1182, 1215, 1233, 1239, 1242, 1255, 1281, 1311, 1349, 
1355, 1388, 1423, 1432, 1439, 1447, 1464, 1473, 1491, 1497, 1564, 
1607, 1634, 1703, 1723, 1748, 1759, 1766, 1780, 1791, 1792, 1793, 
1803, 1836, 1846, 1852, 1866, 1877, 1882, 1945, 1962, 1997, 2027, 
2050, 2060, 2084, 2105, 2112, 2134, 2148, 2247, 2259, 2264, 2310, 
2316

Expellers. See Soybean Crushing–Equipment–Screw Presses and 
Expellers

Experiment Stations, Offi ce of. See United States Department of 
Agriculture (USDA)–Offi ce of Experiment Stations

Experiment stations (state) in USA. See Agricultural Experiment 
Stations in the United States

Explosions or fi res. See Soybean Crushing–Explosions and/or Fires 
in Soybean Solvent Extraction Plants

Explosives Made from Soy Oil or Glycerine–Industrial Uses of Soy 
Oil as a Non-Drying Oil 1473

Exports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Exported

Extruder / Extrusion Cooker Manufacturers–Wenger International, 
Inc. (Kansas City, Missouri; Sabetha, Kansas), Incl. Extru-Tech, 
Inc.. 986, 999, 1000, 1330

Extruders and Extrusion Cooking, Low Cost–Brady Crop Cooker, 
Thriposha, etc.. 1330, 1378

Extruders and Extrusion Cooking: Low Cost Extrusion Cookers 
(LECs) 1054, 1104, 1257, 1329, 1378

Extruders and Extrusion Cooking, Low Cost–Including Triple “F” 
Inc., Insta-Pro International, Soy Innovations International, and 
Heartland Agri Partners, LLC 1378

Extruders, Extrusion Cooking, Extrusion Cookers and Expanders. 
See also Low Cost Extrusion Cookers (LEC / LECs) 986, 999, 
1071, 1090, 1138, 1139, 1151, 1158, 1246, 1289, 1322, 1372, 1421, 
1444, 1537, 1640, 1646, 1681, 1791, 1805, 1841, 1950, 1955, 1976, 
1982, 2026, 2048, 2081, 2140, 2163, 2201, 2214, 2234
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Extru-Tech, Inc. See Extruder / Extrusion Cooker Manufacturers–
Wenger International, Inc.

Faba bean or fava bean. See Broad Bean (Vicia faba)

Family history. See Genealogy and Family History

Fantastic Foods, Inc. (Petaluma, California) 1940

FAO. See United Nations (Including UNICEF, FAO, UNDP, 
UNESCO, and UNRRA) Work with Soy

Farbenindustrie, I.G. See IG Farben

Farm Food Co. (San Rafael, then San Francisco, California), Farm 
Foods, and Farm Soy Dairy (Summertown, Tennessee). Div. of 
Hain Food Group (Uniondale, New York). Merged with Barricini 
Foods on 31 May 1985. Acquired by 21st Century Foods from 
Barracini Foods in mid-1993 1290, 1297

Farm machinery. See Tractors

Farm (The) (Summertown, Tennessee). See also Soyfoods 
Companies (USA)–Farm Food Co.. 1290, 1297, 1347, 1544, 1960

Far-Mar-Co, Inc. (A Cooperative; Hutchinson, Kansas). Created 
on 1 June 1968 by the merger of four regional grain cooperatives 
including Farmers Union Cooperative Marketing Assn., which had 
owned the former Dannen soybean crushing plant in St. Joseph, 
Missouri, since Sept. 1963. Parts later sold to PMS Foods, Inc.. 
1158, 1421, 1530

Farmland Industries, Inc. Named Consumers Cooperative 
Association from 1934 to 1 Sept. 1966. Declared Bankruptcy in 
May 2002 1386, 1476

Fasting–Abstaining from All Food and Nourishment, Consuming 
Only Water 1878

Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt 
Glues or the Curing Component of Epoxy Glues)–Industrial Uses of 
Soy Oil 600, 860, 1408, 1957, 2026

Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn 
Natural Foods 459, 1341, 1473

Feed manufacturing companies. See Ralston Purina Company

Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean 
Plants, Foliage and Immature Seed Included) 147, 165, 341, 365, 
537, 611, 686, 1154, 2026

Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including 
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 130, 
233, 307, 364, 457, 458, 571, 622, 1982

Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging 
341, 537, 1811

Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging 

Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off, 
and Sheeping-Down / Off 341

Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a 
Silo 341, 537

Feeds / Forage from Soybean Plants–Soilage and Soiling (Green 
Crops Cut for Feeding Confi ned Animals) 52, 341

Feeds / Forage from Soybean Plants–Straw (Stems of Whole Dried 
Soybean Plants). Also Fertilizing Value, Other Uses, Yields, and 
Chemical Composition 165, 365, 537, 2295

Feeds Made from Soybean Meal (Defatted) 165, 364, 365, 430, 
431, 457, 708, 766, 771, 836, 838, 974, 1175, 1338, 1417, 1447, 
1655, 1983

Feeds, Other Types (Okara, Calf Milk Replacers, Soybean Hulls, 
etc.) 746, 749, 822, 848, 871, 1721

Feeds–Soybeans, soybean forage, or soy products fed to various 
types of animals. See The type of animal–chickens, pigs, cows, 
horses, etc.

Feminization. See Reproduction / Reproductive, Fertility, or 
Feminization Problems

Fermented Black Soybean Extract (Shizhi / Shih Chih), and 
Fermented Black Soybean Sauce (Mandarin: Shiyou / Shih-yu. 
Cantonese: Shi-yau / Si-yau / Seow. Japanese: Kuki-jiru). See also 
Black Bean Sauce 1400, 1609

Fermented Black Soybean Production–How to Make Fermented 
Black Soybeans on a Commercial Scale 1250

Fermented Black Soybeans from Japan–Kuki 1250

Fermented Black Soybeans from Japan–Other Names (Tera Natto, 
Shiokara Natto, Jofukuji Natto) 1240, 1241, 1250, 1545, 1595, 2210

Fermented Black Soybeans–from The Philippines–Tau-si, Tausi, 
Tao-si, Taosi 1394, 1609, 1652

Fermented Black Soybeans, Homemade–How to Make at Home or 
on a Laboratory Scale, by Hand 2016

Fermented Black Soybeans, Unsalted or Bland (Soybean Koji)–
Whole Soybeans Fermented without Salt in China (Danshi / Danchi 
in pinyin, or Tanshih, Tan-shih, or Tan-ch’ih in Wade-Giles) 1741, 
2154, 2170

Fermented Black Soybeans–Whole Soybeans Fermented with 
Salt–Also called Fermented Black Beans, Salted Black Beans, 
Salty Black Beans, Black Fermented Beans, Black Beans, Black 
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans, 
Preserved Black Beans or Preserved Chinese Black Beans. In 
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih, 
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si, 
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto, 
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi / 
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Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Tao-
dji, or Tao-djie 165, 341, 419, 699, 867, 998, 1152, 1216, 1240, 
1241, 1250, 1251, 1300, 1328, 1331, 1394, 1400, 1446, 1458, 1476, 
1545, 1577, 1595, 1604, 1606, 1609, 1652, 1731, 1740, 1741, 1744, 
1813, 1860, 1865, 2016, 2063, 2118, 2138, 2154, 2168, 2170, 2186, 
2188, 2204, 2210, 2250, 2292, 2301

Fermented Soyfoods and Their Fermentation (General). See also: 
Microbiology and Bacteriology–History of Early Discoveries 6, 18, 
19, 20, 45, 58, 83, 84, 92, 118, 135, 136, 150, 151, 154, 204, 252, 
254, 337, 339, 345, 346, 396, 407, 503, 564, 613, 614, 795, 840, 
859, 902, 904, 938, 960, 1049, 1087, 1142, 1150, 1152, 1168, 1233, 
1239, 1242, 1290, 1292, 1310, 1321, 1323, 1328, 1331, 1366, 1409, 
1430, 1451, 1499, 1512, 1521, 1566, 1579, 1604, 1606, 1609, 1652, 
1679, 1753, 1807, 1812, 1813, 2046, 2105, 2130, 2169, 2242, 2254, 
2278, 2301, 2305

Fermented Specialty Soyfoods–Soy Wine, Cantonese Wine Starter 
(Kiu-Tsee / Tsée), Soy Fermentation Pellicle or Bean Ferment (Tou 
Huang), Soyidli / Idli, Dosa / Dosai, Dhokla, and Soy Ogi 165, 805, 
1031, 1347, 1691, 1860

Fermented tofu. See Tofu, Fermented

Fermented tofu, commercial production. See Tofu, Fermented... 
Production

Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thua-
nao

Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber 
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for 
the Soil

Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant 
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders 
of Soybeans (Including Chlorosis) 290, 412, 529, 608, 1366, 1467, 
1574

Fiber. See Carbohydrates–Dietary Fiber

Fiber–Okara or Soy Pulp–Etymology of This Term and Its Cognates 
/ Relatives in Various Languages 265, 463

Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value 
Added Uses (Not Including Livestock Feeds) and Solutions to 
Disposal Problems 463, 918, 1511, 1640, 1737, 1769

Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk 
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue, 
Dou-fu-zha (Pinyin) 153, 165, 249, 265, 341, 442, 452, 463, 918, 
921, 993, 1089, 1308, 1347, 1511, 1550, 1588, 1600, 1609, 1640, 
1652, 1654, 1688, 1690, 1731, 1737, 1769, 1789, 1790, 1810, 1865, 
1921, 1939, 1949, 1998, 2006, 2023, 2026, 2036, 2037, 2038, 2063, 
2066, 2252, 2281, 2282, 2293, 2295

Fiber–Presscake, Residue or Dregs from Making Soy Sauce 45, 82, 
190, 1448

Fiber–Seventh-day Adventist Writings or Products (Especially 

Early) Related to Dietary Fiber 1496, 1878

Fiber, Soy–Bran–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 290, 341, 1414, 1591

Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other 
Uses of Soybean Hulls 290, 341, 1082, 1143, 1152, 1153, 1289, 
1328, 1386, 1414, 1591, 1712, 1731, 1887, 1916, 1947, 1950, 1958, 
2015, 2201, 2214

Fiber–Soy Cotyledon Fiber / Polysaccharides (from Making Soy 
Protein Isolates) 1950, 2201, 2214

Fiber, Soy–General, for Food Use (Specifi c Type Unknown) 1726, 
1916

Fiber, Soy–Okara, Soy Bran (from Pulverized Soybean Hulls, 
or Isolate Fiber)–Industry and Market Statistics, Trends, and 
Analyses–By Geographical Region 1737

Fibers (Artifi cial Wool or Textiles Made from Spun Soy Protein 
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial 
Uses of Soy Proteins 530, 531, 563, 588, 627, 663, 1504, 1530, 
1543, 1791, 1913, 2026

Fiji. See Oceania–Fiji

Fires or explosions. See Soybean Crushing–Explosions and/or Fires 
in Soybean Solvent Extraction Plants

Fish, meatless. See Meat Alternatives–Meatless Fish, Shellfi sh, and 
Other Seafood-like Products

Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed 
Using Aquaculture or Mariculture 1636, 2073

Fish or Crustaceans raised by Aquaculture / Fish Culture / 
Pisiculture–Early–Soy Is Not Mentioned 1300

Five-spice pressed tofu. See Tofu, Five-Spice Pressed (Wu-hsiang 
Toufukan / Wuxiang Doufugan)

Flakes, from whole soybeans. See Whole Soy Flakes

Flatulence or Intestinal Gas–Caused by Complex Sugars (As the 
Oligosaccharides Raffi nose and Stachyose in Soybeans), by Fiber, 
or by Lactose in Milk 49, 54, 228, 256, 952, 953, 978, 1044, 1056, 
1061, 1078, 1089, 1109, 1127, 1148, 1153, 1168, 1171, 1183, 1190, 
1202, 1206, 1231, 1248, 1271, 1320, 1322, 1327, 1381, 1398, 1404, 
1425, 1427, 1453, 1524, 1547, 1617, 1631, 1646, 1647, 1697, 1733, 
1750, 1760, 1804, 1841, 1860, 1865, 1955, 1958, 2002, 2012, 2026, 
2038, 2069, 2073, 2202, 2237

Flavor / Taste Problems and Ways of Solving Them (Especially 
Beany Off-Flavors in Soy Oil, Soymilk, Tofu, Whole Dry 
Soybeans, or Soy Protein Products, and Ways of Masking or 
Eliminating Them) 49, 54, 104, 139, 249, 313, 315, 316, 330, 450, 
459, 466, 486, 491, 504, 510, 515, 595, 615, 627, 685, 714, 835, 
986, 1005, 1021, 1031, 1033, 1036, 1037, 1050, 1051, 1066, 1067, 
1070, 1072, 1073, 1080, 1089, 1090, 1094, 1096, 1110, 1128, 1142, 
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1151, 1162, 1165, 1181, 1192, 1210, 1212, 1226, 1234, 1247, 1270, 
1271, 1275, 1278, 1322, 1325, 1336, 1342, 1344, 1357, 1367, 1376, 
1380, 1382, 1395, 1398, 1402, 1413, 1415, 1422, 1426, 1487, 1501, 
1503, 1524, 1550, 1572, 1588, 1599, 1616, 1622, 1635, 1654, 1660, 
1661, 1688, 1718, 1722, 1750, 1760, 1784, 1799, 1826, 1865, 1887, 
1889, 1906, 1916, 1934, 1955, 1959, 1973, 1975, 1992, 2012, 2015, 
2017, 2018, 2037, 2042, 2065, 2088, 2121, 2132, 2135, 2200, 2205, 
2221, 2294, 2329

Flax plant or fl axseed. See Linseed Oil, Linseed Cake / Meal, or the 
Flax / Flaxseed Plant

Flour, cottonseed. See Cottonseed Flour

Flour, soy. See Soy Flour

Flour, soy–Imports, Exports. See Soy Flour–Imports, Exports, 
International Trade

Flour, soy–Industrial uses of. See Soy Flour, Industrial Uses of–
Other

Foams for Fighting Fires–Industrial Uses of Soy Proteins (Foam, 
Foaming Agents) 690, 713, 860, 1533, 1534, 1536, 1539

Fodder, soybean. See Feeds / Forage from Soybean Plants or Full-
Fat Seeds

Food and Drug Administration (FDA, U.S. Dept. of Health and 
Human Services) 1169, 1377, 1755, 1788, 1839, 1939

Food and Nutrition Service of USDA. See United States 
Department of Agriculture (USDA)–Food and Nutrition Service 
(FNS)

Food Production and Distribution Administration of USDA. See 
United States Department of Agriculture (USDA)–War Food 
Administration (WFA)

Food uses of soybeans, breeding for. See Variety Development, 
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans 
for Food Uses

Food uses of soybeans in the USA, early. See Historical–Documents 
about Food Uses of Soybeans (or Recipes) in the USA before 1900

Foodservice and institutional feeding or catering. See School Lunch 
Program

Foodservice and Institutional Feeding or Catering, Including 
Quantity or Bulk Recipes 1561, 1939, 1940, 2020

Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds / 
Forage from Soybean Plants or Full-Fat Seeds

Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman, 
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 459, 514, 
531, 536, 562, 598, 606, 607, 627, 650, 769, 814, 924, 997, 1018, 
1322, 1504, 1528, 1530, 1543, 1694, 1791, 1823, 1832, 1877, 1939, 

2075

Foreign Agricultural Service of USDA. See United States 
Department of Agriculture (USDA)–Foreign Agricultural Service 
(FAS)

Foundry cores, binder. See Binder for Sand Foundry Cores

France. See Europe, Western–France

Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages

French Oil Mill Machinery Co. (Piqua, Ohio). Maker of Soybean 
Crushing Equipment. Also Named French Oil Machinery Co.. 606, 
607, 836, 860

Frozen desserts, non-dairy. See Soy Ice Cream

Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole

Fruitarianism. See Vegetarianism–Fruitarianism

Fuji Oil Co., Ltd. (Osaka, Japan), Incl. Fuji Purina Protein Ltd.. 
1200

Fuller Life Inc. (Maryville, Tennessee). Formerly Sovex Natural 
Foods of Collegedale, Tennessee; a Division of McKee Foods Corp. 
Name Changed to Blue Planet Foods in 2004 1936, 2013

Functional Foods, Nutraceuticals / Nutriceuticals, Designer Foods, 
or Medicinal Foods 1935, 2026, 2069, 2081, 2176, 2186, 2212, 
2225, 2311

Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901 
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in 
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds 
International, Inc. by 1972. Controlled by Ciba-Geigy by 1974 516, 
860

Galactina S.A. (Belp, Switzerland) 971

Galaxy Nutritional Foods, Inc. and its Soyco Foods Div. (Orlando, 
Florida) 1940, 1986, 1995, 2020

Ganmodoki. See Tofu, Fried

Ganmodoki and Hiryozu. See Meat Alternatives (Traditional 
Asian)–Ganmodoki and Hiryozu

Garbanzo beans, etymology. See Chickpea, Etymology

Gardenburger Inc. Named Wholesome and Hearty Foods, Inc. until 
24 Oct. 1997 (Portland, Oregon) 1940

Gardner, Henry A. See Paint Manufacturers’ Association of the U.S.

Gas, intestinal. See Flatulence or Intestinal Gas

Gene banks. See Germplasm Collections and Resources, and Gene 
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Banks

Genealogy and Family History. See Also: Obituaries, Biographies 
49, 54, 88, 101, 232, 308, 326, 333, 341, 408, 409, 410, 536, 734, 
1706, 1707, 1708, 1709, 1715, 1828, 1843, 1846, 1869, 1892, 1918, 
2134

General Mills, Inc. (Minneapolis, Minneapolis) 600, 627, 708, 850, 
860, 903, 926, 1054, 1158, 1244, 1246, 1372, 1504, 1528, 1530, 
1544, 1729, 1734, 1823, 1959, 2075

Genetic Diversity. See Soybean–Genetic Diversity, Variability and 
Population Structure

Genetic Engineering, Transgenics, Recombinant DNA, Transgenic 
Plants and Biotechnology / Biotech 1523, 1636, 1750, 1876, 1877, 
2026, 2071, 2101, 2117

Genetics, soybean. See Breeding of Soybeans and Classical 
Genetics

Germany. See Europe, Western–Germany

Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts

Germplasm Collections and Resources, Gene Banks, and Seed 
Stores 1416, 1422, 1608, 1715, 1876, 2087, 2092, 2238

Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl. 
Durkee Famous Foods. See also: Julian, Percy 515, 534, 550, 587, 
600, 605, 607, 616, 634, 643, 659, 665, 691, 699, 704, 713, 744, 
821, 834, 890, 894, 997, 1152, 1328, 1504, 1528, 1529, 1533, 1534, 
1536, 1537, 1539, 1541, 1543, 2075, 2330

Gluten. See Wheat Gluten

Glycerine, explosives made from. See Explosives Made from 
Glycerine

Glycine javanica or Glycine wightii. See Neonotonia wightii

Glycine soja. See Wild Annual Soybean

Glycine species, wild perennial. See Wild, Perennial Relatives of 
the Soybean

Goats Fed Soybeans, Soybean Forage, or Soybean Cake or Meal as 
Feed 457

Goitrogens / Goitrogenic Substances (Which Can Affect Thyroid 
Function and Cause Goiter) 1148, 1183, 1310, 1733, 1811, 1878, 
1955, 1966, 1969, 1976, 2099, 2114, 2137, 2261

Golbitz, Peter. See Soyatech (Bar Harbor, Maine)

Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Graham, Sylvester (1794-1851). American Health Reformer and 
Vegetarian (Actually Vegan) (New York) 1773

Grain Farmers of Ontario (GFO). See Ontario Soybean Growers 
(Canada)

Grain Processing Corporation (GPC–Muscatine, Iowa) 1386, 2075

Grainaissance, Inc. (Emeryville, California) 1662, 1664, 1665, 
1670, 1672, 1693, 1695, 1698, 1700, 1701, 1719, 1738, 1756, 1771, 
1774, 1795, 1815, 1820, 1821, 1858, 1859, 1861, 1863, 1891, 1901, 
1925, 1930, 2068, 2079, 2080, 2109

Granose Foods Ltd. (Newport Pagnell, Buckinghamshire [Bucks.], 
England). Founded in 1899 under the name The International 
Health Association Ltd. Renamed Granose Foods Ltd. in 1926. 
Acquired by Haldane Foods Group in Jan. 1991 1634

Granules, from whole soybeans. See Whole Soy Flakes

Grazing green soybean plants. See Feeds / Forage from Soybean 
Plants–Pasture, Grazing or Foraging

Great Eastern Sun and Macrobiotic Wholesale Co. (North Carolina) 
1664, 1667

Green Manure, Use of Soybeans as, by Plowing / Turning In 
/ Under a Crop of Immature / Green Soybean Plants for Soil 
Improvement 118, 341, 2072

Green soybeans. See Soybean Seeds–Green

Green Vegetable Soybeans (Edamamé)–Machinery or Equipment 
Used for Harvesting or Picking, Sorting, Cleaning, and / or 
Shelling, Threshing, or Depodding 1327

Green Vegetable Soybeans–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 457, 463, 537

Green Vegetable Soybeans–Horticulture–How to Grow as a Garden 
Vegetable or Commercially 165, 537

Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible 
Soybeans, General Information About, Not Including Use As Green 
Vegetable Soybeans 1118, 1710, 1750, 1889, 2012

Green Vegetable Soybeans–Marketing of 2002

Green Vegetable Soybeans–The Word Edamame (Japanese-Style, 
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 463, 968, 1731, 
1758, 2002, 2006, 2026, 2100, 2101, 2119, 2189, 2234, 2252, 2265

Green Vegetable Soybeans, Usually Grown Using Vegetable-Type 
Soybeans 165, 233, 265, 283, 341, 457, 463, 516, 536, 537, 606, 
611, 700, 742, 785, 968, 1128, 1144, 1152, 1174, 1327, 1328, 1380, 
1421, 1479, 1630, 1692, 1731, 1757, 1758, 1811, 1814, 1844, 1876, 
2002, 2006, 2026, 2049, 2063, 2072, 2081, 2089, 2090, 2100, 2101, 
2106, 2119, 2120, 2132, 2184, 2189, 2234, 2243, 2252, 2264, 2265, 
2295, 2321
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Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or 
Edible of Food-Grade Soybeans, General Information About, 
Including Use As Green Vegetable Soybeans 516, 611, 1153, 1327, 
1757, 1814, 1835

Griffi th Laboratories (Chicago and Alsip, Illinois) 580, 676, 677, 
860, 1158, 1262, 1386, 1421, 1504, 1529, 1532, 1535, 1536, 1537, 
1734, 1823

Grilled tofu. See Tofu, Grilled. Japanese-Style

Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark 
Roasted with Dry Heat, Full-Fat) and Grits

Groundnuts. See Peanut, Peanuts

Growth regulators / substances -. See Soybean–Growth Regulators 
/ Substances

Gunther Products, Inc. (Galesburg, Illinois. Founded by J.K. 
Gunter in 1949. Started in 1950. Acquired in April 1995 by Quest 
International, a Unit of Unilever) 550, 667, 671, 674, 759, 834, 860, 
934, 935, 1009, 1042, 1052, 1054, 1092, 1095, 1119, 1143, 1204, 
1219, 1222, 1283, 1284, 1334, 1370, 1393, 1461, 1483, 1529, 1532, 
1533, 1535, 1536, 1537, 1541, 1561, 1582, 1598, 1611, 1729, 2075, 
2122

Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur, 
Vienna, Austria) 18, 341

Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt

Hain Celestial Group, Inc. (Uniondale, New York). Hain Food 
Group, Inc. before 30 May 2000. Hain Pure Food Co. since Nov. 
1931. Founded in Oct. 1926 by Harold Hain as Hain Health Foods 
1940, 2141, 2329

Haldane Foods Group Ltd. (Newport Pagnell, Buckinghamshire, 
England). Including Regular Tofu Co., Realeat Foods, Direct Foods, 
Haldane Foods, Vegetarian Feasts, Vegetarian Cuisine, Genice, 
Unisoy, and Granose Foods Ltd. Acquired by The Hain Celestial 
Group in fall 2006 1634, 1759

Hamanatto Fermented Black Soybeans–from Japan. In Japan called 
Hamanatto or (formerly) Hamananatto 341, 419, 699, 867, 998, 
1216, 1241, 1250, 1251, 1331, 1458, 1545, 1652, 1731, 1740, 1741, 
1813, 1860, 2016, 2063, 2254

Hamanatto / Hamananatto. See Hamanatto Fermented Black 
Soybeans–from Japan

Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg, 
Germany)

Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische 
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and 
Bruno Rewald, PhD 459, 606, 607, 836, 1167, 1533

Hartwig, Edgar Emerson (1913-1996, North Carolina and 
Mississippi). Soybean Breeder for the U.S. South 1608, 1744, 1758

Harvesting and Threshing Soybeans (Including Use of Chemical 
Defoliation and Defoliants to Facilitate Harvesting) 165, 341, 1750, 
1811

Hawaii. See United States–States–Hawaii

Hay, soybean. See Feeds / Forage from Soybean Plants–Hay

Hayes Ashdod Ltd. (renamed Solbar Hatzor Ltd. in April 1987) and 
Hayes General Technology (Israel) 1841, 2125, 2171

Healing arts, alternative. See Medicine–Alternative

Health Food Stores / Shops (mostly USA)–Early (1877 to 1970s) 
635

Health foods distributors and wholesalers. See Balanced Foods, Inc. 
(New York City, and New Jersey)

Health Foods–Manufacturers 1501

Health foods manufacturers. See Baker, Bill

Health Foods Movement and Industry in Australia, New Zealand 
and the Pacifi c Islands 698, 1426, 1501, 2329

Health Foods Movement and Industry in the United States–General 
(Started in the 1880s by Seventh-day Adventists) 785, 860, 910, 
1022, 1826

Health foods movement in Los Angeles, California. See Baker, Bill, 
Carque, Otto

Health Valley (Los Angeles, then Montebello, California). Acquired 
by Natural Nutrition Group. Acquired by Hain Food Group of 
Uniondale, New York, on 18 May 1999 2014

Heart disease and diet. See Cardiovascular Disease, Especially 
Heart Disease and Stroke

Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate 
Red Blood Cells) 297, 367, 597, 722, 782, 835, 838, 985, 1085, 
1148, 1155, 1263, 1310, 1573, 1715, 1733, 1742, 1780, 1860, 1865, 
1915, 1955, 1976, 2015, 2024, 2048, 2237, 2295, 2297, 2311, 2313

Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa) 
807, 1273

Hemp (Cannabis sativa)–Used as a Source of Fiber for Textiles or 
Paper, Protein (Edestin), or Seeds (Asanomi). Includes Marijuana 
/ Marihuana. See Also Hemp Oil or Hempseed Oil. Does NOT 
include Wild Hemp (Sesbania macrocarpa) or Sunn Hemp 
(Crotolaria juncea) or Manila hemp (Musa textilis, a species of 
plantain) 120, 193, 239, 266, 458, 807, 838, 1273, 1530, 2254

Herbicides. See Weeds–Control and Herbicide Use
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Hexane. See Solvents

Higashimaru. See Soy Sauce Companies (Asia)

Higeta. See Soy Sauce Companies (Asia)

Hinoichi / Hinode, House Foods & Yamauchi Inc. See House Foods 
America Corporation (Los Angeles, California)

Historical–Documents about Food Uses of Soybeans (or Recipes) in 
the USA before 1900 52

Historical–Documents on Soybeans or Soyfoods Published Before 
1900 6, 7, 13, 14, 18, 19, 20, 21, 22, 23, 24, 31, 45, 46, 49, 52, 54, 
56, 57, 58, 70, 72

Historical–Documents on Soybeans or Soyfoods Published from 
1900 to 1923 78, 82, 83, 88, 93, 95, 96, 97, 98, 99, 100, 101, 104, 
107, 113, 114, 117, 118, 121, 122, 125, 127, 128, 129, 130, 131, 
135, 136, 137, 139, 140, 141, 144, 145, 146, 147, 148, 149, 150, 
152, 153, 159, 160, 161, 162, 163, 165, 166, 167, 178, 180, 181, 
184, 186, 187, 189, 190, 191, 192, 193, 199, 200, 201, 202, 203, 
204, 206, 207, 208, 209, 210, 211, 214, 215, 217, 218, 219, 220, 
221, 222, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 
237, 238, 239, 240, 241, 242, 243, 244, 245, 248, 249, 251, 252, 
253, 254, 255, 257, 258, 261, 263, 264, 265, 266, 268, 270, 271, 
272, 273, 274, 276, 277, 279, 280, 281, 282, 283, 284, 287, 288, 
289, 290, 291, 292, 294, 295, 296, 297, 298, 299, 300, 302, 303, 
304, 305, 306, 307, 309, 310, 312, 313, 314, 315, 316, 317, 319, 
320, 327, 328, 329, 330, 331, 332, 334, 335, 336, 337, 338, 339, 
340, 341, 342, 343, 344, 345, 346, 347, 348, 350, 351, 352, 353, 
355, 356, 357, 358, 360, 361, 364, 365, 366, 367, 368

Historical–Earliest Commercial Product Seen of a Particular Type 
or Made in a Particular Geographic Area 413, 550, 598, 1662

Historical–Earliest Document Seen Containing a Particular Word, 
Term, or Phrase 6, 10, 12, 13, 18, 19, 20, 21, 23, 25, 26, 28, 31, 35, 
36, 49, 52, 56, 57, 61, 78, 82, 100, 107, 118, 122, 135, 147, 162, 
166, 181, 218, 221, 228, 231, 254, 255, 256, 264, 265, 303, 320, 
341, 355, 407, 430, 431, 432, 445, 451, 458, 459, 463, 466, 468, 
469, 507, 515, 521, 524, 537, 578, 586, 604, 611, 615, 616, 651, 
684, 685, 722, 766, 834, 838, 856, 868, 874, 890, 891, 925, 926, 
928, 944, 948, 984, 1002, 1010, 1022, 1033, 1047, 1051, 1053, 
1063, 1082, 1118, 1127, 1144, 1148, 1185, 1194, 1197, 1200, 1226, 
1228, 1235, 1256, 1320, 1347, 1414, 1482, 1505, 1513, 1633, 1839, 
2053, 2133, 2170

Historical–Earliest Document Seen of a Particular Type 19, 20

Historical–Earliest Document Seen on a Particular Geographical 
Area–a Nation / Country, U.S. State, Canadian Province, or 
Continent 209, 290, 300, 366, 1016

Historical–Earliest Document Seen on a Particular Subject 1, 4, 6, 
7, 14, 18, 58, 122, 141, 153, 228, 249, 265, 289, 296, 367, 376, 422, 
442, 447, 459, 486, 522, 524, 577, 594, 674, 916, 944, 989, 1000, 
1105, 1116, 1123, 1167, 1240, 1293, 1470, 1593, 1633, 1662, 1673

Historical–Earliest Document Seen on a Particular Subject 1, 4, 6, 

7, 10, 12, 13, 14, 18, 21, 23, 27, 28, 31, 47, 52, 57, 58, 68, 82, 107, 
122, 139, 141, 153, 166, 173, 181, 228, 249, 250, 251, 256, 265, 
283, 289, 290, 296, 297, 300, 324, 341, 343, 355, 364, 365, 366, 
422, 430, 431, 442, 459, 463, 466, 468, 515, 516, 522, 524, 537, 
587, 597, 600, 651, 674, 684, 707, 722, 844, 856, 868, 904, 916, 
926, 944, 948, 952, 978, 984, 1000, 1002, 1016, 1022, 1050, 1051, 
1063, 1105, 1116, 1123, 1127, 1138, 1148, 1167, 1172, 1192, 1216, 
1240, 1241, 1250, 1320, 1458, 1470, 1513, 1591, 1736, 1839

Historical–Earliest Document Seen That Mentions a Particular 
Soybean Variety 516, 1736

Historical–Important Documents (Published After 1923) About 
Soybeans or Soyfoods Before 1900 1416, 2102, 2103

Historically Important Events, Trends, or Publications 6, 165, 254, 
452, 467, 474, 515, 932, 1005, 1054, 1162, 1750, 1893, 2179

History–Chronology. See Chronology / Timeline

History. See also Historical–Earliest..., Biography, Chronology / 
Timeline, and Obituaries 99, 118, 135, 151, 165, 210, 211, 264, 
290, 308, 333, 341, 364, 365, 366, 409, 413, 457, 515, 536, 572, 
594, 613, 626, 647, 667, 699, 727, 814, 902, 918, 928, 997, 1000, 
1007, 1071, 1138, 1150, 1151, 1152, 1160, 1209, 1237, 1239, 1240, 
1241, 1243, 1270, 1271, 1300, 1328, 1331, 1347, 1377, 1381, 1385, 
1394, 1396, 1413, 1415, 1426, 1430, 1453, 1473, 1501, 1503, 1504, 
1506, 1526, 1528, 1530, 1531, 1532, 1533, 1534, 1535, 1536, 1537, 
1539, 1541, 1543, 1544, 1568, 1577, 1595, 1606, 1611, 1623, 1662, 
1663, 1666, 1673, 1699, 1700, 1713, 1715, 1729, 1734, 1741, 1745, 
1753, 1756, 1759, 1760, 1762, 1763, 1766, 1767, 1783, 1786, 1792, 
1793, 1806, 1823, 1841, 1845, 1846, 1862, 1870, 1877, 1886, 1891, 
1892, 1893, 1896, 1897, 1898, 1917, 1918, 1919, 1937, 1939, 1950, 
1958, 1964, 2007, 2014, 2045, 2065, 2075, 2102, 2103, 2126, 2148, 
2157, 2168, 2170, 2171, 2186, 2190, 2191, 2210, 2245, 2256, 2272, 
2275, 2295, 2304, 2316, 2322, 2326, 2329

Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down

Hohnen Oil Co., Ltd. (Tokyo, Japan). Also spelled Hônen or Honen. 
Formerly Suzuki Shoten (Suzuki & Co.) 456

Holland. See Europe, Western–Netherlands

Holmberg, Sven A. (1894-1982, Fiskeby, Norrköping, Sweden). 
Soybean Breeder for the Far North 654, 1253

Homemade black bean sauce. See Black Bean Sauce, Homemade–
How to Make at Home or on a Laboratory or Community Scale, by 
Hand

Homemade fermented black soybean. See Fermented Black 
Soybeans, Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand

Homemade natto. See Natto, Homemade–How to Make at Home or 
on a Laboratory Scale, by Hand

Homemade soy sprouts. See Soy Sprouts, Homemade–How to 
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Grow at Home or on a Laboratory Scale, by Hand

Homemade soymilk. See Soymilk, Homemade–How to Make at 
Home or on a Laboratory or Community Scale

Homemade tempeh. See Tempeh, Homemade–How to Make at 
Home or on a Laboratory Scale, by Hand

Homemade tofu. See Tofu, Homemade–How to Make at Home or 
on a Laboratory or Community Scale, by Hand

Homemade yuba. See Yuba, Homemade–How to Make at Home or 
on a Laboratory Scale, by Hand

Honeybees. See Bees

Honeymead (Mankato, Minnesota)–Cooperative 1823

Honeymead Products Co. (Cedar Rapids, Spencer, and Washington, 
Iowa, 1938-1945. Then Mankato, Minnesota, 1948-1960). See also 
Andreas Family 600, 607, 860

Hong Kong. See Asia, East–Hong Kong

Hormones from soybeans. See Sterols or Steroid Hormones

Horse bean. See Broad Bean (Vicia faba)

Horvath, Artemy / Arthemy Alexis (1886-1979) and Horvath 
Laboratories. See also Soya Corporation of America and Dr. 
Armand Burke 297, 376, 383, 386, 390, 400, 459, 466, 486, 699

House Foods America Corporation (Garden Grove, California). 
Formerly Hinoichi / Hinode, House Foods & Yamauchi Inc.. 1477

Hulls, soybean, uses. See Fiber, Soy

Human Nutrition–Human Trials 98, 99, 100, 163, 341, 952, 1051, 
1144, 1152, 1271, 1328, 1352, 1453, 1671, 1786, 1790, 1816, 1834

Hunger, Malnutrition, Famine, Food Shortages, and Mortality 
Worldwide 1018, 1453, 1539

HVP. See Hydrolyzed Vegetable Protein (Non-Soy), or Soy 
Protein–Hydrolyzed (General)

HVP type soy sauce. See Soy Sauce, HVP Type (Non-Fermented or 
Semi-Fermented)

Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic 
Presses

Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry 
and Market Statistics, Trends, and Analyses–By Geographical 
Region 1081, 1415, 1841

Hydrogenation. See Margarine, Margarine, Shortening, Trans Fatty 
Acids, Vanaspati, also Margarine and Shortening

Hydrogenation–General, Early History, and the Process. Soy is Not 

Mentioned 285, 769, 807, 1077

Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin 
606, 607, 860, 1154, 1169, 1364, 1408, 1415, 1487, 1644, 1668, 
2132

Hydrogenation–Safety and Digestibility Issues 995, 1169, 1285, 
1364, 1644, 1668

Hydrolyzed soy protein. See Soy Protein–Hydrolyzed and 
Hydrolysates (General)

Hydrolyzed Vegetable Protein (HVP)–Not Made from Soybeans. 
See also: Soy Proteins–Hydrolyzed and Hydrolysates (General) 
788, 826, 859

Ice cream, non-soy, non-dairy. See Soy Ice Cream–Non-Soy Non-
Dairy Relatives

Ice cream, soy. See Soy Ice Cream

Ice creams (non-dairy). See Rice Milk Products–Ice Creams (Non-
Dairy)

Icing, non-dairy. See Dairylike Non-dairy Soy-based Products, 
Other

ICRISAT–The International Crops Research Institute for the Semi-
Arid Tropics 1779

Identity Preserved / Preservation 1071, 1889, 1890, 1958, 2002, 
2049, 2071, 2101, 2210

IG Farben (I.G. Farbenindustrie), the German Dye and Chemical 
Trust 433

IITA (Nigeria). See International Institute of Tropical Agriculture 
(IITA) (Ibadan, Nigeria)

Illinois. See United States–States–Illinois

Illinois Center for Soy Foods (University of Illinois, Urbana-
Champaign). Barbara Klein and Keith Cadwallader, Co-Directors 
1661, 2042, 2123

Illinois, University of (Urbana-Champaign, Illinois). Soyfoods 
Research & Development 516, 1084, 1149, 1153, 1226, 1247, 1274, 
1286, 1302, 1309, 1348, 1380, 1397, 1399, 1407, 1423, 1455, 1466, 
1479, 1504, 1524, 1661, 1692, 1758, 2037, 2038, 2123

Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps 
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 97

Illustrations–Non-soy. See also Photographs 174

Illustrations, Not About Soy, Published after 1923. See also Photos 
1542, 1706, 1709, 2080

Illustrations, Not About Soy, Published before 1924. See also 
Photos 11, 173, 247
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Illustrations (Often Line Drawings) Published before 1924. See also 
Photographs 29, 83, 117, 136, 150, 165, 290, 337

Illustrations Published after 1923. See also Photographs 458, 464, 
598, 606, 607, 611, 613, 704, 713, 744, 872, 1007, 1025, 1058, 
1087, 1108, 1160, 1167, 1243, 1290, 1347, 1350, 1448, 1469, 1485, 
1525, 1566, 1578, 1697, 1792, 1793, 1807, 1870, 1877, 1887, 2031, 
2148, 2243

Imagine Foods, Inc. (Palo Alto & San Carlos, California). Rice 
Dream / Beverage Manufactured by California Natural Products 
(CNP, Manteca, California) 1531, 1626, 1664, 1665, 1666, 1684, 
1749, 1762, 1764, 1767, 1768, 1770, 1771, 1785, 1809, 1818, 1822, 
1833, 1838, 1856, 1861, 1863, 1883, 1885, 1886, 1888, 1891, 1893, 
1894, 1896, 1897, 1898, 1899, 1900, 1901, 1902, 1905, 1914, 1936, 
1939, 1940, 1946, 1965, 1986, 1999, 2003, 2007, 2014, 2025, 2040, 
2052, 2062, 2083, 2128, 2133, 2141, 2222, 2272

Implements, agricultural. See Machinery (Agricultural), 
Implements, Equipment and Mechanization

Important Documents #1–The Very Most Important 1, 4, 6, 7, 12, 
13, 14, 18, 26, 27, 28, 47, 52, 57, 58, 68, 107, 122, 141, 153, 165, 
166, 190, 209, 228, 249, 250, 251, 265, 289, 290, 296, 300, 324, 
341, 345, 346, 366, 367, 376, 413, 422, 430, 431, 442, 447, 459, 
463, 466, 486, 491, 515, 516, 522, 524, 550, 563, 577, 581, 586, 
587, 594, 602, 606, 607, 611, 674, 684, 707, 844, 856, 868, 885, 
916, 927, 928, 944, 952, 966, 989, 1000, 1016, 1063, 1105, 1108, 
1116, 1123, 1152, 1167, 1200, 1209, 1212, 1216, 1226, 1239, 1240, 
1246, 1271, 1293, 1347, 1415, 1416, 1458, 1470, 1496, 1566, 1577, 
1593, 1595, 1612, 1633, 1662, 1703, 1736, 1790, 1805, 1839, 1860, 
1864, 1867, 1876, 1955, 2071, 2243, 2245, 2274, 2326

Important Documents #2–The Next Most Important 10, 11, 19, 20, 
31, 35, 36, 82, 147, 173, 181, 191, 218, 254, 255, 256, 343, 355, 
389, 399, 457, 597, 651, 654, 667, 690, 722, 838, 896, 926, 948, 
974, 977, 978, 984, 1002, 1022, 1023, 1050, 1051, 1057, 1148, 
1320, 1331, 1386, 1404, 1406, 1408, 1414, 1482, 1513, 1586, 1591, 
1636, 1660, 1673, 1699, 1700, 1715, 1721, 1734, 1741, 1823, 1921, 
1962

Imports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Imported

India. See Asia, South–India

Indian Agricultural Research Institute. See Asia, South–India. Work 
of the Indian Agricultural Research Institute (IARI, New Delhi) 
with Soyabeans in India

Indian Council of Agricultural Research (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

Indian Institute of Science. See Asia, South–India. Work of the 
Indian Institute of Science (Bangalore) with Soyabeans in India

Indiana. See United States–States–Indiana

Indonesia. See Asia, Southeast–Indonesia

Indonesians Overseas, Especially Work with Soy 868, 885, 916, 
1426, 1521

Indonesian-style fermented soybean paste. See Tauco–Indonesian-
Style Fermented Soybean Paste

Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or 
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap) 
Ketchup / Catsup

Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying 
Applications (As in Hot-Melt Glues or the Curing Component of 
Epoxy Glues), Steroids, Steroid Hormones, and Sterols

Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt 
Preservation Agents, Caulking Compounds, Artifi cial Leather, and 
Other Minor or General Uses, Ink for Printing, Paints, Varnishes, 
Enamels, Lacquers, and Other Protective / Decorative Coatings, 
Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)

Industrial uses of soy oil as a non-drying oil. See Dust Suppressants 
and Dust Control, Lubricants, Lubricating Agents, and Axle Grease 
for Carts

Industrial Uses of Soy Oil (General) 264, 456, 537, 663, 1367

Industrial uses of soy proteins. See Fibers (Artifi cial Wool or 
Textiles Made from Spun Soy Protein Fibers, Including Azlon, 
Soylon, and Soy Silk / Soysilk), Foams for Fighting Fires, Paints 
(Especially Water-Based Latex Paints), Paper Coatings or Sizings, 
or Textile Sizing, Plastics (Including Molded Plastic Parts, Plastic 
Film, Disposable Eating Utensils and Tableware–From Spoons to 
Plates, and Packaging Materials)

Industrial Uses of Soy Proteins–General and Minor Uses–Galalith, 
Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber 
Substitutes, Insecticides, etc. See also Culture Media as for 
Antibiotics Industry 153, 364, 365, 470, 471, 472, 473, 474, 475, 
514, 534, 563, 587, 663, 704, 713, 801, 932, 974, 1175, 1204, 1326, 
1534, 1543, 1928

Industrial uses of soy proteins (including soy fl our). See Adhesives 
or Glues for Plywood, Other Woods, Wallpaper, or Building 
Materials

Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic 
Movement, and the Farm Chemurgic Council (USA, 1930s to 
1950s) Including, Lecithin, Soy–Industrial Uses, New Uses 
Movement (USA, starting 1987), Successor to the Farm Chemurgic 
Movement (1930s to 1950s), Soy Flour, Industrial Uses of–Other, 
Soy Protein Isolates, Industrial Uses of, Soy Protein, Industrial Uses 
of–Other, Soybean Meal / Cake, Fiber (as from Okara), or Shoyu 
Presscake as a Fertilizer or Manure for the Soil

Industrial Uses of Soybeans (General Non-Food, Non-Feed) 364, 
365, 418, 467, 514, 536, 606, 607, 1669, 1823, 1957

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and 
Market Statistics, Trends, and Analyses–By Geographical Region 
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663, 890, 932, 1138, 1175, 1408, 1636

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and 
Market Statistics, Trends, and Analyses–Larger Companies (Ford 
Motor Co., I.F. Laucks, O’Brien Varnish Co., The Drackett Co., 
ADM, General Mills, etc.) 690, 932

Industrial uses of soybeans or soy products. See Culture Media / 
Medium (for Growing Microorganisms)

Industry and Market Analyses and Statistics–Market Studies 1673, 
1699, 1700, 1938, 1939, 1940, 1941

Infant Foods and Infant Feeding, Soy-based. See Also Infant 
Formulas, Soy-based 1209, 1413, 1473, 1703, 1731, 1755

Infant Formula / Formulas, Soy-based, Including Effects on Infant 
Health (Alternatives to Milk. Usually Fortifi ed and Regulated. 
Since 1963 Usually Made from Soy Protein Isolates) 364, 365, 952, 
971, 997, 1000, 1271, 1453, 1839, 1986, 2106, 2329

Infants or Recently-Weaned Children Fed (or Not Fed) Soymilk in 
China or Chinese Cultures 153, 399

Information. See Computers (General) and Computer Hardware 
Related to Soybean Production and Marketing. See also: Computer 
Software, Libraries with a Signifi cant Interest in Soy

Information, computerized. See Computerized Databases and 
Information Services, and Websites, Websites or Information on the 
World Wide Web or Internet

Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 459, 
1408, 1636, 1913

Innoval / Sojalpe (Affi liate of Les Silos de Valence–Valence, 
France) 1760

Inoculum / inocula of nitrogen fi xing bacteria for soybeans. See 
Nitrogen Fixing Cultures

Insects–Pest Control. See also: Integrated Pest Management 165, 
264, 341, 457, 903, 1366, 1493, 1608, 1656, 1677, 1744, 1811, 
1916, 2089, 2238

Institutional feeding. See Foodservice and Institutional Feeding or 
Catering

Intercropping–use of soybeans in. See Cropping Systems: 
Intercropping, Interplanting, or Mixed Cropping

International Institute of Agriculture (IIA) (Rome) 571, 622

International Institute of Tropical Agriculture (IITA) (Ibadan, 
Nigeria) 1123, 1855

International Nutrition Laboratory. See Miller, Harry W. (M.D.) 
(1879-1977)

International soybean programs. See AVRDC–The World 

Vegetable Center (Shanhua, Taiwan), ICRISAT–The International 
Crops Research Institute for the Semi-Arid Tropics, INTSOY–
International Soybean Program (Univ. of Illinois, Urbana, Illinois), 
International Institute of Agriculture (IIA) (Rome), International 
Institute of Tropical Agriculture (IITA) (Ibadan, Nigeria), United 
Nations (Including UNICEF, FAO, UNDP, UNESCO, and 
UNRRA) Work with Soy

Internet. See Websites or Information on the World Wide Web

Internment / relocation camps in the United States. See Japanese the 
the United States–Work with Soy in Internment / Relocation Camps 
during World War II

Intestinal Flora / Bacteria and Toxemia–Incl. Changing and 
Reforming (L. Acidophilus, Bifi dus, L. Bulgaricus etc.) 466, 1231, 
1240, 1241, 1316, 1320, 1374, 1404, 1485, 1493, 1755

Introduction of foreign plants to the USA. See United States 
Department of Agriculture (USDA)–Section of Foreign Seed and 
Plant Introduction

INTSOY–International Soybean Program (Univ. of Illinois, Urbana, 
Illinois). Founded July 1973. Initially (from 1971) named Program 
for International Research, Improvement and Development of 
Soybeans (PIRIDS) 1054, 1309, 1341, 1478, 1636, 1639, 1715, 
1957, 2037, 2038

Inyu. See Soy Sauce–Taiwanese Black Bean Sauce (Inyu)

Iodine number. See Soy Oil Constants–Iodine Number

Iowa. See United States–States–Iowa

Iowa State University / College (Ames, Iowa), and Univ. of Iowa 
(Iowa City) 289, 538, 545, 546, 558, 559, 570, 574, 582, 718, 809, 
1173, 1177, 1239, 1339, 1341, 1363, 1398, 1428, 1728, 1823, 1847, 
1991, 1992, 1998, 2018, 2054, 2071, 2119, 2132

Iron Availability, Absorption, and Content of Soybean Foods and 
Feeds 167, 449, 458, 463, 516, 611, 779, 786, 798, 909, 950, 1183, 
1240, 1614, 1735, 1839, 2008, 2055, 2295

Island Spring, Inc. (Vashon, Washington). Founded by Luke 
Lukoskie and Sylvia Nogaki 1634

Isofl avone or Phytoestrogen Content of Soyfoods, Soy-based 
Products, Soy Ingredients, and Soybean Varieties (Esp. Genistein, 
Daidzein, and Glycitein) 1867, 1998, 2120

Isofl avones in soybeans and soyfoods. See Estrogens, Incl. 
Genistein, Daidzein, etc.

Isolated soy proteins. See Soy Proteins–Isolates

Israel. See Asia, Middle East–Israel and Judaism

Ito San soybean variety. See Soybean Varieties USA–Ito San

Ivory Coast. See Africa–Côte d’Ivoire
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Jack Bean. Canavalia ensiformis (L.) D.C. Also Called Sword Bean 
(Erroneously; it is Canavalia gladiata) and Horse Bean (Rarely). 
Chinese–Daodou (pinyin); formerly Tao-tou (Wade-Giles) 209, 280, 
282, 370, 389, 444, 511, 628

Jacob Hartz Seed Co. (Stuttgart, Arkansas). Founded by Jacob 
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr. 
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des 
Moines, Iowa, since Jan. 1998 860, 1639, 2015, 2063

Jang–Korean-Style Fermented Soybean Paste. Includes Doenjang, 
Denjang / Dwenjang / Doen Jang / Daen Chang / Toenjang 1469, 
1652, 1731, 1813, 2033, 2138, 2156, 2186, 2199, 2225, 2226, 2240, 
2242, 2276, 2278, 2287, 2301

Japan. See Asia, East–Japan

Japan Oilseed Processors Association (JOPA) 2275

Japan–Shokuhin Sogo Kenkyujo. See National Food Research 
Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan)

Japan–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 2275

Japanese in the United States–Work with Soy in Internment / 
Relocation Camps during World War II 2275

Japanese Overseas, Especially Work with Soy or Macrobiotics 25, 
26, 27, 28, 29, 30, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 
47, 48, 50, 51, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 71, 72, 74, 
75, 76, 77, 79, 81, 83, 87, 89, 94, 102, 105, 106, 108, 109, 110, 111, 
112, 116, 119, 132, 136, 142, 143, 150, 154, 173, 174, 175, 176, 
177, 183, 197, 208, 211, 223, 224, 225, 246, 247, 250, 267, 275, 
278, 284, 293, 306, 308, 311, 321, 322, 323, 324, 325, 326, 333, 
337, 339, 349, 362, 363, 369, 374, 378, 384, 385, 388, 391, 396, 
400, 408, 409, 410, 434, 463, 469, 503, 524, 539, 545, 564, 572, 
614, 630, 655, 725, 731, 732, 734, 756, 761, 776, 777, 805, 833, 
840, 854, 858, 859, 870, 878, 920, 921, 938, 941, 943, 960, 978, 
979, 980, 1021, 1060, 1099, 1146, 1160, 1162, 1185, 1214, 1233, 
1237, 1239, 1305, 1306, 1321, 1356, 1371, 1377, 1379, 1383, 1384, 
1385, 1448, 1462, 1478, 1499, 1566, 1607, 1627, 1652, 1663, 1706, 
1707, 1708, 1709, 1756, 1766, 1772, 1783, 1792, 1793, 1806, 1828, 
1843, 1846, 1869, 1881, 1892, 1895, 1917, 1918, 1919, 1946, 2110, 
2124, 2126, 2129, 2134, 2148, 2162, 2168, 2174, 2190, 2191, 2222, 
2235, 2275, 2332

Japanese restaurants outside Japan, or Japanese recipes that use 
soy ingredients outside Japan. See Asia, East–Japan–Japanese 
Restaurants or Grocery Stores Outside Japan

Japanese Soybean Types and Varieties–Early, with Names 23, 82, 
341, 2275

Jerky, Soy. Including Jerky-Flavored Soy Products. See also: Tofu, 
Flavored / Seasoned and Baked, Grilled, Braised or Roasted 1646

Jerky, tofu. See Tofu, Flavored / Seasoned and Baked, Broiled, 
Grilled, Braised or Roasted

Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean 
Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes 
Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia 
165, 856, 1228, 1250, 1251, 1300, 1331, 1440, 1577, 1652, 1813, 
2016, 2063, 2103, 2105, 2126, 2168, 2169, 2291

Job’s Tears (Coix lachryma-jobi; formerly Coix lacryma). Called 
Hatomugi or Hato Mugi in Japanese, and Adlay in South Asia. 
Sometimes mistakenly called “Pearl Barley” (Since it is unrelated 
to Barley) 458, 1300, 1667, 1878

Julian, Percy (African-American Organic Chemist). See also 
Glidden Company 713, 1533, 1534, 1543

Kaempfer, Engelbert (1651-1716)–German physician and traveler 
341

Kanjang / Ganjang–Korean-Style Fermented Soy Sauce. Also 
spelled Kan Jang / Gan Jang 804, 832, 889, 900, 915, 957, 1133, 
1198, 1469, 1577, 1652, 1778, 2130, 2138, 2156, 2186, 2287

Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style 
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, 
Kétjap)

Kecap manis. See Soy Sauce, Indonesian Sweet, Kecap Manis / 
Ketjap Manis

Kefi r, soy. See Soymilk, Fermented–Soy Kefi r

Kellogg Co. (breakfast cereals; Battle Creek, Michigan). See 
Kellogg, Will Keith,... Kellogg Company

Kellogg, John Harvey (M.D.) (1852-1943), Sanitas Food Co., 
Sanitas Nut Food Co., Battle Creek Sanitarium Health Food Co., 
and Battle Creek Food Co. (Battle Creek, Michigan). Battle Creek 
Foods Was Acquired by Worthington Foods in 1960 286, 466, 486, 
557, 1381, 1504, 1530, 1939

Kellogg, Will Keith (1860-1951), Kellogg’s Toasted Corn Flake Co. 
Later Kellogg Company (of breakfast cereal fame; Battle Creek, 
Michigan) 1530

Kesp. See Meat Alternatives–Kesp (Based on Spun Soy Protein 
Fibers)

Ketchup / Catsup / Catchup–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 1394

Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc. 
Word Mentioned in Document 23, 82, 165, 867, 885, 1264, 1295, 
1394, 1609, 1731, 1779

Ketjap manis. See Soy Sauce, Indonesian Sweet, Kecap Manis / 
Ketjap Manis

Kibun. See Soymilk Companies (Asia)

Kidney / Renal Function 163, 557, 1227, 1300, 1853, 1878, 1921, 
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2106, 2156, 2237

Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and 
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International 
Inc., and Kikkoman Shoyu Co.. 148, 498, 731, 745, 754, 763, 770, 
799, 800, 825, 828, 841, 844, 845, 881, 899, 928, 996, 1015, 1044, 
1049, 1053, 1097, 1101, 1131, 1135, 1136, 1137, 1150, 1160, 1163, 
1185, 1195, 1196, 1276, 1305, 1306, 1377, 1406, 1451, 1454, 1469, 
1478, 1480, 1526, 1555, 1577, 1586, 1612, 1619, 1627, 1637, 1638, 
1683, 1722, 1741, 1792, 1793, 1805, 1812, 1813, 1840, 1855, 1862, 
1996, 2016, 2088, 2168

Kin, Yamei. See Yamei Kin (1864-1934)

Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with 
Dry Heat, Full-Fat) and Grits

Kinema (Whole Soybeans Fermented with Bacillus subtilis strains 
from Eastern Nepal, Darjeeling Hills, Sikkim, and South Bhutan). 
Occasionally spelled Kenima. Close relatives are from Northeast 
India are: Aakhone, Akhoni, Akhuni (Nagaland), Bekang (Mizoram), 
Hawaijar (Manipur), Peruyyan (Arunachal Pradesh), Tungrymbai 
(Meghalaya) 1545, 1609, 1652, 1813, 1855, 1860, 2005, 2046, 
2093, 2154, 2170, 2212, 2242, 2243

Kloss, Jethro. See Seventh-day Adventists–Cookbooks and Their 
Authors

Kloss, Jethro (1863-1946) and his Book Back to Eden 1878

Kochujang / Gochujang. See Red-Pepper and Soybean Paste–
Korean-Style

Koji (Cereal Grains {Especially Rice or Barley} and / or Soybeans 
Fermented with a Mold, Especially Aspergillus oryzae) or Koji 
Starter. Chinese Qu / Pinyin or Ch’ü / Wade-Giles 6, 7, 8, 10, 11, 
13, 15, 16, 17, 21, 22, 24, 25, 26, 27, 28, 29, 30, 32, 33, 34, 35, 36, 
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 50, 51, 53, 56, 57, 58, 
59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 
77, 78, 79, 81, 82, 83, 87, 89, 90, 91, 94, 99, 100, 102, 103, 105, 
106, 108, 109, 110, 111, 112, 113, 116, 117, 119, 123, 124, 126, 
128, 131, 132, 134, 135, 136, 142, 143, 146, 148, 150, 154, 155, 
156, 157, 158, 164, 167, 168, 169, 170, 171, 172, 173, 174, 175, 
176, 177, 179, 180, 182, 183, 184, 185, 188, 189, 190, 192, 194, 
195, 196, 197, 198, 208, 211, 213, 216, 225, 246, 247, 250, 259, 
260, 262, 265, 267, 275, 278, 284, 293, 307, 311, 320, 321, 323, 
324, 325, 326, 333, 336, 337, 343, 345, 346, 348, 349, 352, 357, 
359, 360, 361, 362, 363, 368, 369, 371, 378, 384, 385, 388, 391, 
395, 396, 406, 407, 408, 409, 410, 434, 454, 463, 481, 498, 502, 
503, 510, 527, 528, 535, 536, 539, 541, 542, 543, 544, 545, 564, 
572, 613, 614, 630, 679, 680, 682, 693, 694, 701, 716, 725, 728, 
729, 730, 731, 732, 734, 745, 753, 754, 755, 761, 763, 764, 770, 
776, 777, 799, 800, 805, 812, 813, 816, 817, 825, 828, 833, 840, 
844, 845, 858, 859, 866, 867, 870, 876, 877, 878, 889, 896, 920, 
923, 928, 932, 938, 941, 943, 949, 957, 960, 961, 962, 963, 970, 
978, 990, 991, 1003, 1004, 1007, 1011, 1021, 1029, 1048, 1049, 
1053, 1097, 1108, 1116, 1133, 1135, 1136, 1137, 1141, 1146, 1150, 
1160, 1161, 1184, 1185, 1215, 1216, 1220, 1233, 1239, 1240, 1241, 
1251, 1258, 1276, 1281, 1292, 1305, 1306, 1307, 1311, 1321, 1323, 
1331, 1346, 1350, 1356, 1366, 1369, 1373, 1377, 1384, 1385, 1389, 

1391, 1392, 1400, 1406, 1410, 1412, 1424, 1434, 1435, 1440, 1441, 
1448, 1451, 1452, 1454, 1456, 1460, 1462, 1469, 1478, 1480, 1485, 
1486, 1488, 1499, 1508, 1512, 1515, 1516, 1521, 1525, 1526, 1531, 
1540, 1551, 1555, 1558, 1566, 1567, 1570, 1577, 1579, 1581, 1586, 
1596, 1606, 1607, 1612, 1619, 1626, 1627, 1629, 1638, 1645, 1647, 
1652, 1662, 1663, 1665, 1666, 1670, 1680, 1681, 1682, 1684, 1699, 
1700, 1706, 1707, 1708, 1709, 1717, 1740, 1741, 1747, 1753, 1756, 
1761, 1762, 1766, 1767, 1782, 1783, 1806, 1812, 1813, 1828, 1843, 
1846, 1855, 1862, 1863, 1869, 1877, 1878, 1879, 1880, 1881, 1882, 
1884, 1891, 1892, 1893, 1895, 1896, 1897, 1901, 1917, 1918, 1919, 
1964, 1999, 2007, 2016, 2019, 2021, 2023, 2036, 2046, 2059, 2063, 
2068, 2078, 2080, 2081, 2103, 2105, 2110, 2118, 2124, 2126, 2134, 
2139, 2148, 2162, 2164, 2168, 2170, 2174, 2185, 2188, 2190, 2191, 
2204, 2208, 2220, 2222, 2244, 2245, 2253, 2254, 2255, 2256, 2257, 
2258, 2259, 2260, 2275, 2291, 2292, 2301, 2305, 2306, 2307, 2309, 
2322, 2323, 2324, 2325, 2328, 2332

Koji Production–How to Make Koji on a Commercial Scale 10

Koji, Red Rice. (Also Called Fermented Red Rice, Ang-Kak / 
Angkak, Hongzao or Hong Qu / Hongqu in Chinese / Pinyin, Hung 
Ch’ü in Chinese / Wade-Giles, or Beni-Koji in Japanese). Made 
with the Mold Monascus purpureus Went, and Used as a Natural 
Red Coloring Agent (as with Fermented Tofu) 115, 407, 438, 1010, 
1293, 1310, 1390, 1435, 1470, 1509, 1558, 1596, 1604, 1606, 1679, 
1740, 1831, 1850, 1860, 1963, 2043, 2059, 2060, 2102, 2103, 2111, 
2138, 2139, 2169, 2236, 2245, 2257

Koji, Soybean (Soybeans Fermented with a Mold, Especially 
Aspergillus oryzae), Such as Miso-dama or Meju 804, 832, 846, 
864, 900, 915, 946, 947, 990, 1250, 1291, 1448, 1545, 1570, 1577, 
1652, 1741, 1808, 1862, 1953, 2033, 2059, 2076, 2103, 2138, 2160, 
2169, 2186, 2199, 2219, 2226, 2278, 2287

Konggaru. See Roasted Whole Soy Flour in Korea–K’onggaru / 
K’ongaru / Konggaru / Konggomul / Kong Ka Ru (Roasted with 
Dry Heat, Full-Fat)

Korea. See Asia, East–Korea

Koreans Overseas, Especially Work with Soy 1478, 1756, 1959

Korean-style fermented red-pepper and soybean paste. See Red-
Pepper and Soybean Paste–Korean-Style

Korean-style fermented soy sauce. See Kanjang–Korean-Style 
Fermented Soy Sauce

Korean-style fermented soybean paste. See Jang–Korean-Style 
Fermented Soybean Paste including Doenjang

Korean-style natto. See Natto, Korean-Style–Chongkukjang

Korean-style natto, etymology. See Natto, Korean- Style

Kosher / Kashrus, Pareve / Parve / Parevine–Regulations or Laws. 
See also: Kosher Products (Commercial) 1995, 2020

Kosher Products (Commercial) 759, 1598, 1764, 1774, 1785, 1818, 
1883, 1888, 2083
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Kraft Foods Inc. (Work with Soy). Including Anderson Clayton, 
Boca Burger, and Balance Bar 1126, 1763

Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria 
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus, 
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia 
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides) 
458, 1185, 1288, 1410, 1878, 1946

Kuki. See Fermented Black Soybeans from Japan–Kuki

Kushi, Michio (17 May 1926 to 28 Dec. 2014) and Aveline (27 Feb. 
1923 to 3 July 2001)–Their Life and Work with Macrobiotics, and 
Organizations They Founded or Inspired 1185, 1214, 1384, 1946, 
2222

Kuzu. See Kudzu or Kuzu (Pueraria...)

La Choy Food Products, Inc.–LaChoy Brand–Purchased in Sept. 
1943 by Beatrice Creamery Co.. 1377, 1478, 2168

La Sierra Industries (La Sierra, California). See Van Gundy, 
Theodore A., and La Sierra Industries

Lactose Intolerance or Lactase Defi ciency 939, 1209, 1271, 1624, 
1755, 1939, 1967, 2212, 2310

Land O’Lakes, Inc.. 1386, 1421

Land-Grant Colleges and Universities, and Their Origin with the 
Land Grant Act of 1862 (the so-called Morrill Act) 1877

Large-seeded soybeans. See Green Vegetable Soybeans–Large-
Seeded Vegetable-Type or Edible Soybeans

Latin America–Caribbean–Cuba 341, 514, 1964

Latin America–Caribbean–Dominican Republic (Santo Domingo or 
San Domingo before 1844) 1016

Latin America–Caribbean–Puerto Rico, Commonwealth of (A Self-
Governing Part of the USA; Named Porto Rico until 1932) 2061

Latin America–Central America–El Salvador 1016

Latin America–Central America–Guatemala 1016, 1444

Latin America–Central America–Honduras 1016

Latin America–Central America–Mexico 1230, 1418, 1492, 1499, 
1504, 1636, 1756, 1763, 1940, 2121

Latin America (General) 1595

Latin America–South America–Argentina (Argentine Republic) 
341, 965, 974, 1499, 1636, 1711, 1760, 2048, 2049

Latin America–South America–Argentina–Soybean Production, 
Area and Stocks–Statistics, Trends, and Analyses 2049

Latin America–South America–Bolivia 1016

Latin America–South America–Brazil, Federative Republic of 905, 
974, 1429, 1493, 1499, 1636, 1715, 1751, 1763, 1877, 1964, 2048, 
2049, 2179, 2269

Latin America–South America–Brazil–Soybean Production, Area 
and Stocks–Statistics, Trends, and Analyses 2049

Latin America–South America–Chile (Including Easter Island) 537

Latin America–South America–Colombia 1016, 1257, 1499, 1504

Latin America–South America (General) 1416, 1654

Latin America–South America–Guyana (British Guiana before 
1966) 341

Latin America–South America–Paraguay 2048

Latin America–South America–Peru 1016

Latin America–South America–Soybean Production, Area and 
Stocks–Statistics, Trends, and Analyses. See also Argentina and 
Brazil 2049

Latin America–South America–Venezuela 1016, 1636

Laucks (I.F.) Co. (Seattle, Washington). Founded by Irving Fink 
Laucks (3 July 1882 to 9 March 1981) 432, 459, 563, 576, 594, 
600, 607, 690, 691, 1533

Lauhoff Grain Co. See Bunge Corp. (White Plains, New York)

Lauhoff Grain Co. (Danville, Illinois). Affi liate of Bunge Corp. 
since June 1979. Named Lauhoff Soya Co. in 1960 860, 1158, 1386

Lea & Perrins. See Worcestershire Sauce

Lecithin companies. See American Lecithin Corp., Lucas Meyer 
GmbH (Hamburg, Germany), Ross & Rowe (Yelkin Lecithin, New 
York City)

Lecithin–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 537

Lecithin–Imports, Exports, International Trade 459

Lecithin Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 459

Lecithin Industry and Market Statistics, Trends, and Analyses–
Individual Companies 1543

Lecithin, Non-Soy References, Usually Early or Medical, Often 
Concerning Egg Yolk or the Brain 104, 133, 138, 233, 330, 362, 
363, 502, 2073, 2233

Lecithin, Soy 21, 163, 167, 193, 270, 303, 341, 352, 386, 398, 400, 
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418, 431, 458, 459, 466, 486, 491, 499, 500, 504, 514, 532, 534, 
537, 555, 575, 579, 581, 588, 606, 607, 617, 634, 635, 643, 659, 
663, 665, 704, 708, 713, 739, 744, 785, 786, 789, 801, 807, 835, 
857, 860, 894, 910, 969, 974, 1052, 1077, 1082, 1111, 1115, 1153, 
1154, 1186, 1194, 1207, 1270, 1289, 1342, 1365, 1367, 1370, 1386, 
1414, 1415, 1421, 1449, 1531, 1533, 1536, 1539, 1541, 1543, 1575, 
1669, 1712, 1726, 1745, 1748, 1811, 1878, 1921, 1931, 1950, 1955, 
1957, 2006, 2015, 2026, 2049, 2056, 2081, 2106, 2140, 2171, 2201, 
2214, 2237

Lecithin, Soy–Industrial Uses 606, 607, 663, 1533, 1543, 2140

Lectins. See Hemagglutinins (Lectins or Soyin)

Legume, Inc. (Fairfi eld, New Jersey) 1870, 1940

Lend-Lease (Program and Administration). U.S. Program to Send 
Key Supplies to Overseas Allies During World War II 589, 699, 
1528

Lens culinaris or L. esculenta. See Lentils

Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens 
101, 121, 450, 491, 1730, 1878

Lever Brothers Co. See Unilever Corp.

Leviton, Richard. See Soyfoods Association of North America 
(SANA)

Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li 
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born 
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la 
Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles 
northwest of Paris, and China) 114, 129, 139, 147, 153, 165, 184, 
341, 457, 467, 921

Libraries. See National Agricultural Library (NAL, Beltsville, 
Maryland)

Libraries with a Signifi cant Interest in Soy 1057

Lighting by burning soy oil. See Illumination or Lighting by 
Burning Soy Oil in Wicked Oil Lamps Like Kerosene

Lightlife Foods, Inc. (Turners Falls, Massachusetts). Started as 
The Tempeh Works in Sept. 1979 by Michael Cohen in Greenfi eld, 
Massachusetts. Then renamed Tempehworks, Inc. in Sept. 1985. 
Acquired by ConAgra, Inc. (Omaha, Nebraska) on 14 July 2000. 
Acquired by Maple Leaf Foods (Ontario, Canada) on 10 March 
2017 1925, 1939, 1940

Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus 
lunatus. Also called Butter Bean 381, 402, 411, 475, 583, 611, 631, 
917, 1106, 1153

Lima N.V. / Lima Foods (Sint-Martens-Latem, Belgium; and 
Mezin, France). Owns Jonathan P.V.B.A. Owned by Euronature of 
Paris, France, since 1989. Owned by the Hain-Celestial Group since 
10 Dec. 2001 1792, 1793, 1999

Linolenic Acid and Linolenate Content of Soybeans and Soybean 
Products. See also Omega-3 Fatty Acids 568, 591, 807, 875, 884, 
1005, 1192, 1224, 1278, 1341, 1415, 1487, 1636, 1835, 1875, 1934, 
1955, 2053, 2071

Linolenic Acid–Omega-3 (Alpha-Linolenic Acid) Fatty Acid 
Content of Soybeans and Soybean Products 1636, 1644, 1853, 
1878, 1960, 1968, 2006, 2053, 2073

Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 459, 663, 1408, 2048

Linseed Oil, Linseed Cake / Meal, Linseed, Lintseed, or the Flax / 
Flaxseed Plant (Linum usitatissimum L.) 240, 264, 451, 458, 459, 
493, 578, 801, 838, 1086, 1415, 1530, 1644, 2026

Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant), 
or Soybean Products (Including Soy Oil), and Lipids in the Human 
Diet 21, 49, 54, 147, 153, 233, 251, 448, 466, 485, 486, 654, 884, 
1364, 1387, 1436, 1453, 1667, 1692, 1773, 1824, 2048

Lipids. See Linolenic Acid–Omega-3, Linolenic Acid and 
Linolenate

Lipids–Effects of Dietary Lipids (Especially Soy Oil and Lecithin) 
on Blood Lipids (Especially Cholesterol) 807, 1453, 1644, 1668, 
1696, 1703, 1786

Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation

Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its 
Inactivation

Lists and Descriptions (Offi cial and / or Extensive) of Early U.S. 
Soybean Varieties with Their P.I. Numbers and Synonyms 341

Llama Toucan & Crow. See Stow Mills, Inc.

Loma Linda Foods (Riverside, California). Named La Loma Foods 
from Feb. 1989 to Jan. 1990. Acquired by Worthington Foods in 
Jan. 1990 699, 1000, 1088, 1249, 1381, 1823

Loma Linda University (Loma Linda, California). Including Loma 
Linda Hospital (Formerly named Loma Linda Sanitarium and 
College of Medical Evangelists) 1496, 1798

Los Angeles–City and County–Work with Soyfoods, Natural / 
Health Foods, and / or Vegetarianism 807, 1581, 1646, 1662, 1756, 
1772, 1869, 1918, 1921, 2068

Low cost extrusion cookers. See Extruders and Extrusion Cooking: 
Low Cost Extrusion Cookers (LECs)

Low-cost extrusion cookers. See Extruders and Extrusion Cooking, 
Extruders and Extrusion Cooking, Low Cost

Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 1408, 1913
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Lucas Meyer GmbH (Hamburg, Germany). Founded 1973. 
Acquired Oct. 2000 by Degussa AG of Germany. Acquired in 2006 
by Cargill 1167, 1194, 1244, 1562, 1887

Lucerne / lucern. See Alfalfa or Lucerne

Lukoskie, Luke. See Island Spring, Inc. (Vashon, Washington)

Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus 
albus, L. angustifolius, L. luteus, L. mutabilis) 233, 715, 2171

Lysinoalanine (LAL)–An Unusual, Toxic Amino Acid Derivative 
Created by Severe Alkali Processing of Food Proteins (As in Spun 
Protein Fibers) 1227, 1348, 1955

Macao / Macau. See Asia, East–Macao / Macau (Portuguese 
Colony)

Machinery (Agricultural), Implements, Equipment, and 
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers, 
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). See 
also: Combines and Tractors 165

Macrobiotic Cookbooks 1103, 1346, 1410, 1433, 1626, 1878, 1960, 
2073

Macrobiotics. See Aihara, Herman and Cornellia–Their Life and 
Work, Kushi, Michio and Aveline–Their Life and Work, Ohsawa, 
George and Lima

Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi, 
Herman and Cornellia Aihara 1022, 1054, 1103, 1185, 1214, 1220, 
1307, 1346, 1350, 1384, 1385, 1410, 1433, 1462, 1508, 1525, 1542, 
1551, 1626, 1666, 1667, 1694, 1762, 1767, 1768, 1792, 1793, 1848, 
1878, 1891, 1893, 1896, 1897, 1898, 1946, 1960, 1999, 2053, 2073, 
2222, 2324

Madison Foods and Madison College (Madison, Tennessee). 
Madison Foods (Then a Subsidiary of Nutritional Corp.) Was 
Acquired by Worthington Foods in Aug. 1964 557

Maggi (Kempthal / Kemptal, Switzerland) 21, 970

Mainland Express (Spring Park, Minnesota). Div. of Goods, Inc. 
Named Tofu, Inc. and Eastern Foods, Inc., Minneapolis, Minnesota, 
from 1978 to March 1989 1636

Maize. See Corn / Maize

Malnutrition, hunger, famine, and food shortages. See Hunger, 
Malnutrition, Famine, Food Shortages, and Mortality

Malnutrition Matters (Ottawa, Ontario, Canada). Non-Profi t 
Organization. Founded in 2000 by Frank Daller and Brian Herrigan 
2065, 2272

Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Manchu soybean variety. See Soybean Varieties USA–Manchu

Manchuria. See Asia, East–Manchuria

Map / Maps 165, 1209, 1416

Margarine 265, 317, 341, 459, 606, 607, 785, 860, 974, 1081, 1154, 
1274, 1415, 1487, 1740, 1841, 1941, 2053, 2106, 2140

Margarine Made with Soy 243, 587, 600, 635, 1052, 1270, 1286, 
1393, 2026, 2049

Margarine Made without Soy Oil 49, 54, 88, 101, 104, 316, 1668

Market statistics. See the specifi c product concerned, e.g. Tofu 
Industry and Market Statistics

Market statistics on soybean production. See Soybean Production 
and Trade–Industry and Market Statistics,

Market studies. See Industry and Market Analyses

Marketing of soyfoods. See Individual foods, e.g., Tofu–Marketing 
of

Marketing Soybeans, Market Development, and Economics 
(Including Futures Markets, Hedging, and Mathematical Models) 
1152, 1234, 1328, 1636, 1751, 1890, 2049

Markets and Crop Estimates, Bureau of. See United States 
Department of Agriculture (USDA)–Bureau of Agricultural 
Economics

Marusan-Ai. See Soymilk Companies (Asia)

Massachusetts. See United States–States–Massachusetts

Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups

Mauritius. See Africa–Mauritius (Ile Maurice)

McCay, Clive M. and Jeanette (Cornell Univ.) 611, 836, 1396

Meal or cake, soybean. See Soybean Meal

Meals for Millions Foundation (Los Angeles, California), Multi-
Purpose Food (MPF), and Freedom from Hunger 1144, 1152, 1328, 
1329

Meals, vegetarian or vegan, served at institutions. See 
Vegetarianism–Vegetarian or Vegan Meals Served at Institutions

Meat Alternatives–Beef Alternatives, Including Meatless Beef 
Jerky, Chili Con Carne, Goulash, Lasagna, Meat Balls, Mince, 
Mincemeat, Sloppy Joes, Spaghetti Sauce, Steak, Veal, etc. See also 
Meatless Burgers 1646

Meat alternatives companies. See Tofurky Company (Hood River, 
Oregon. Maker of Tofurky and Tempeh), Yves Veggie Cuisine 
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(Vancouver, BC, Canada)

Meat Alternatives–Documents About (Meatlike Meatless Meat, 
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 932, 
1640, 1675, 1940, 1941

Meat Alternatives–Gluten-Based (Incuding Seitan, Mianjin / Mian 
Jin or Mienchin / Mien Chin) 1381

Meat Alternatives–Industry and Market Statistics, Trends, and 
Analyses–By Geographical Region 1939, 1940, 1941

Meat Alternatives–Industry and Market Statistics, Trends, and 
Analyses–Individual Companies 1940, 1941

Meat Alternatives–Kesp (Based on Spun Soy Protein Fibers). See 
Also Meat Extenders 1791

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo, and 
Other Pork-related Products. See also Meatless Sausages 997, 1054, 
1158, 1504, 1530, 1734, 1823, 2075

Meat Alternatives–Meatless Burgers and Patties. See Also Meat 
Extenders 1185, 1347, 1407, 1939, 1941, 2053, 2106, 2128

Meat Alternatives–Meatless Chicken, Goose, Duck, and Related 
Poultry Products. See also Meatless Turkey 1939

Meat Alternatives–Meatless Fish, Shellfi sh, and Other Seafood-like 
Products 1939

Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot 
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.). 
See Also Meat Extenders 153, 165, 714, 834, 1925, 2053, 2106

Meat Alternatives–Quorn (Based on Mycoprotein). See Also Meat 
Extenders 1791

Meat Alternatives (Traditional Asian)–Ganmodoki/Gammodoki and 
Hiryozu (Deep-Fried Tofu Burgers and Treasure Balls) 1154, 1185, 
1805

Meat Products Extended with Soy Protein, or Meat Extenders 
(Marketed as Such) 49, 54, 88, 491, 537, 932, 1523, 1690, 1750, 
1751, 1841, 1931

Media, Popular Articles on Soyfoods in the USA, Canada, or 
Related to North Americans in Asia 1022, 1220, 1352, 1369, 1376, 
1385, 1425, 1433, 2053

Medical aspects of soybeans. See Cancer or Tumor Causing / 
Promoting Substances in Soybeans or, Cognitive / Brain Function. 
Including Alzheimer’s Disease, Diabetes and Diabetic Diets, 
Kidney / Renal Function, Menopause–Relief of Unpleasant 
Menopausal Symptoms, Osteoporosis, Bone and Skeletal Health

Medical aspects of vegetarian diets. See Vegetarian Diets–Medical 
Aspects

Medical / Medicinal-Therapeutic Uses / Effects / Aspects (General) 

264, 402, 1453, 1633, 1755, 1781, 1786, 1871, 1948, 1954, 1956, 
2116

Medicine–Alternative–Incl. Acupuncture, Chiropractic, Drugless 
Doctors, Herbal Therapy, Holistic / Wholistic Medicine, 
Homeopathy, Natural Hygiene, Natural Medicine, Naturopathy, 
Preventive / Preventative Medicine, 232, 549, 1320, 1773, 1954, 
2161

Medicine, Chinese Traditional. See Chinese Medicine

Mei Dou Za / Mei-Tou-Cha / Meitauza. See Tempeh, Okara

Membrane Technology Processes–Microfi ltration (MF), 
Ultrafi ltration (UF, including Diafi ltration), Reverse Osmosis 
(RO–also known as hyperfi ltration, HF), Electrodialysis (ED), and 
Nanofi ltration (NF) 691, 1162, 1197, 1399, 1454, 1588, 1634, 1760, 
1950

Menopause–Relief of Unpleasant Menopausal Symptoms, Such as 
“Hot Flashes” and “Night Sweats” 1238, 1921, 1968, 1969, 2006, 
2106, 2137, 2252, 2261

Mental Health (Including Depression) 1453

Mesoamerica. See Latin America–Central America

Messina, Mark (PhD) and Virginia (MPH, RD) (Nutrition Matters, 
Inc., Port Townsend, Washington state; moved to Pittsfi eld, 
Massachusetts in early 2016). Mark is one of the world’s leading 
experts on soy nutrition 1790, 1816, 1834, 1849, 1853, 1921, 1968, 
1969, 2114

Mexico. See Latin America, Central America–Mexico

Mexico and Central America, soyfoods movement in. See Soyfoods 
Movement in Mexico and Central America

Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 1715

Michigan. See United States–States–Michigan

Microalgae. See Single Cell Proteins (Non-Photosynthetic)

Microbial Proteins (Non-Photosynthetic Single-Cell Proteins, 
Including Fungi [Mycoproteins such as Quorn], Yeast, and Bacteria) 
1239, 1791

Microbiological Problems (Food Spoilage, Sanitation, and 
Contamination). See also: Nutrition–Toxins and Toxicity in Foods 
and Feeds–Microorganisms, Especially Bacteria, as Causal Agents 
1138, 1199, 1581

Microbiology and Bacteriology–History of Early Discoveries 58, 
84, 118, 135, 151, 211, 902, 1237, 1877, 1919

Microbiology and fermentation. See Fermented Soyfoods and Their 
Fermentation

Microscopic analysis and microscopy. See Soybean–Morphology, 
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Structure, and Anatomy of the Plant and Its Seeds as Determined by 
Microscopy or Microscopic Examination

MicroSoy Corporation (Jefferson, Iowa; Osaka, Japan). Formerly 
Nichii Co. and MYCAL Corp.. 2129

Miles Laboratories. See Worthington Foods, Inc. (Worthington, 
Ohio)

Milk, almond. See Almond Milk and Cream. Also–Almonds Used 
to Flavor Soymilk, Rice Milk, etc.

Milk, coconut / cocoanut. See Coconut Milk and Cream

Milk, Non-Dairy, Non-Soy Milks and Creams Made from Nuts, 
Grains, Seeds, or Legumes, Such as Brazil Nuts, Cashews, 
Coconuts, Filberts, Hazelnuts, Hemp Seeds, Pecans, Pine Nuts, 
Pumpkin Seeds, Sunfl ower Seeds, Walnuts, etc. See also: Almond 
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk 
121, 251, 1207, 1684, 1749, 1795, 1815, 1818, 1857, 1878, 1883, 
1888, 1894, 1901, 1902, 1903, 1904, 1905, 1936, 1940, 1960, 1970, 
1971, 1987, 1989, 2001, 2009, 2025, 2026, 2031, 2254, 2272

Milk, peanut. See Peanut Milk

Milk–Problems with Cow’s Milk as a Food, Incl. Use of Bovine 
Growth Hormone, Price Regulation, etc. (See also: Soymilk) 939, 
1209, 1271, 1624, 1755, 1839, 1939, 1967, 1986, 2272

Milk, rice. See Rice Milk (Non-Dairy)

Milk, soy. See Soymilk

Miller, Harry W. (M.D.) (1879-1977) and International Nutrition 
Laboratory (Mt. Vernon, Ohio) 627, 1088, 1381, 1504, 1529, 1823, 
2272, 2329

Minerals. See Calcium Availability, Absorption, and Content of Soy

Minerals (General) 147, 165, 341, 400, 617, 786, 1021, 1143, 1144, 
1148, 1152, 1153, 1177, 1320, 1328, 1353, 1453, 1669, 1703, 1786, 
1949

Minerals in a vegetarian diet. See Vegetarian Diets–Nutrition / 
Nutritional Aspects–Minerals

Minnesota. See United States–States–Minnesota

Miso companies (USA). See American Miso Co. (Rutherfordton, 
North Carolina), Miyako Oriental Foods (Baldwin Park, 
California), South River Miso Co. (Conway, Massachusetts)

Miso–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 407, 918

Miso–Imports, Exports, International Trade 306, 1410, 1756, 1792, 
1793

Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented 
Soybean Paste

Miso Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 45, 682, 1141, 1292

Miso Industry and Market Statistics, Trends, and Analyses–
Individual Companies 1369, 1756, 2322

Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinese-
style Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau 
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesian-
style Miso (Soybean Chiang, or Jiang [pinyin]) 6, 21, 24, 45, 46, 
52, 56, 58, 72, 78, 83, 93, 99, 135, 136, 149, 150, 161, 167, 264, 
265, 279, 306, 341, 343, 345, 364, 365, 371, 396, 406, 407, 434, 
454, 455, 457, 458, 463, 487, 498, 503, 508, 536, 552, 564, 679, 
682, 699, 701, 777, 835, 840, 846, 854, 859, 867, 878, 889, 893, 
896, 904, 918, 932, 941, 943, 960, 983, 990, 991, 997, 998, 1000, 
1003, 1022, 1053, 1054, 1055, 1059, 1060, 1071, 1081, 1103, 1112, 
1116, 1132, 1141, 1143, 1144, 1150, 1152, 1154, 1166, 1170, 1184, 
1185, 1203, 1207, 1212, 1214, 1220, 1228, 1250, 1251, 1276, 1290, 
1291, 1292, 1310, 1321, 1323, 1328, 1331, 1346, 1347, 1350, 1366, 
1369, 1384, 1385, 1389, 1391, 1409, 1410, 1412, 1425, 1433, 1451, 
1454, 1462, 1469, 1478, 1485, 1486, 1508, 1515, 1516, 1521, 1525, 
1526, 1527, 1531, 1551, 1566, 1570, 1577, 1579, 1584, 1593, 1603, 
1604, 1606, 1628, 1645, 1652, 1658, 1659, 1663, 1666, 1680, 1681, 
1682, 1690, 1702, 1716, 1717, 1731, 1733, 1735, 1740, 1744, 1753, 
1756, 1761, 1762, 1769, 1780, 1782, 1790, 1792, 1793, 1806, 1808, 
1813, 1853, 1860, 1862, 1865, 1867, 1878, 1893, 1913, 1921, 1924, 
1935, 1946, 1953, 1957, 1960, 1968, 1984, 2002, 2006, 2016, 2017, 
2019, 2026, 2046, 2048, 2049, 2059, 2063, 2069, 2073, 2078, 2081, 
2101, 2105, 2106, 2110, 2126, 2130, 2132, 2139, 2169, 2173, 2180, 
2185, 2220, 2222, 2226, 2234, 2242, 2243, 2252, 2254, 2259, 2276, 
2278, 2295, 2301, 2305, 2307, 2310, 2321, 2322, 2323, 2324, 2328

Miso–Marketing of 1525

Miso, Non-Soy Relatives (Such as Modern Chickpea Miso, Oat 
Miso, Etc.) 1741, 2323

Miso Production–How to Make Miso on a Commercial Scale 1116, 
2186

Miso Soup–Mainly Japanese 99, 463, 932, 1022, 1103, 1116, 1185, 
1214, 1220, 1384, 1410, 1458, 1551, 1792, 1793, 1808, 1867, 1878, 
1946, 2073, 2078, 2202, 2254, 2307, 2324

Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented 
Soybean Paste

Miso, soybean–Korean-style. See Jang–Korean-Style Fermented 
Soybean Paste including Doenjang

Missouri. See United States–States–Missouri

Mitoku–Natural Foods Exporter and Distributor (Tokyo, Japan) 
1054, 1767, 1886, 1946, 2222

Miyako Oriental Foods (Baldwin Park, California) 1662, 1756, 
1762, 2068, 2222, 2322

Mochi. See Rice-Based Foods–Mochi
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Molasses, soy. See Soy Molasses or Soy Solubles

Monosodium glutamate. See MSG

Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed 
International subsidiary. Acquired Jacob Hartz Seed Co. in April 
1983. Acquired Asgrow in Feb. 1997. Merged with Pharmacia & 
Upjohn on 31 March 2000 and was renamed Pharmacia Corp 594, 
1639, 1665, 1750, 1877, 1986, 2063, 2081

Moorman Manufacturing Co. See Quincy Soybean Products Co. 
(Quincy, Illinois)

Morinaga Nutritional Foods, Inc., and Morinaga Nyûgyô (Torrance, 
California, and Tokyo, Japan) 1867

Morphology, soybean. See Soybean–Morphology, Structure, 
Anatomy, Soybean–Morphology, Structure, and Anatomy

Morrill Act. See Land-Grant Colleges and Universities, and Their 
Origin with the Land

Morse, William Joseph (1884-1959, USDA Soybean Expert) 341, 
343, 504, 532, 1071, 1530

Mottled, speckled, or spotted soybeans. See Soybean Seeds–
Mottled

Mountain People’s Warehouse (Nevada City, California). Founded 
in 1976 1902

MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid) 
407, 627, 699, 788, 826, 867, 928, 959, 1143, 1213, 1430, 2073

Mucuna pruriens. See Velvet Bean

Mull-Soy. See Borden Inc.

Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata 
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese 
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah. 
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo / 
hidjau. German–Buschbohne. French–Haricot Mungo 209, 533, 
751, 786, 1446, 1608, 1730, 1792, 1793

Muso Shokuhin–Natural Foods Exporter and Distributor (Osaka, 
Japan) 1054, 1792, 1793

Mycoprotein used in meal alternatives. See Meat Alternatives–
Quorn (Based on Mycoprotein)

Mycorrhiza. See Soybean–Physiology–Mycorrhiza / Mycorrhizal 
Relations

Naphtha solvents for extraction. See Solvents

Nashville Agricultural and Normal Institute (NANI). See Madison 
Foods and Madison College

Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary of 
Vitasoy Since Aug. 1990 1666, 1946, 2222

National Agricultural Library (USDA, Beltsville, Maryland) 974

National Agricultural Library (USDA, NAL, Beltsville, Maryland) 
974

National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS) (Peoria, Illinois). Named Northern Regional 
Research Laboratory prior to July 1976. Named Northern Regional 
Research Center prior to 28 Dec. 1991 564, 606, 607, 627, 652, 
656, 664, 669, 716, 765, 768, 781, 782, 785, 835, 854, 860, 867, 
883, 885, 887, 893, 896, 904, 905, 916, 932, 934, 953, 972, 977, 
986, 994, 998, 999, 1001, 1016, 1032, 1041, 1047, 1050, 1051, 
1053, 1054, 1071, 1079, 1081, 1088, 1090, 1104, 1110, 1126, 1128, 
1129, 1138, 1139, 1148, 1151, 1152, 1155, 1159, 1165, 1183, 1190, 
1191, 1192, 1193, 1218, 1224, 1231, 1239, 1246, 1270, 1290, 1299, 
1327, 1328, 1336, 1338, 1340, 1341, 1344, 1364, 1366, 1389, 1408, 
1409, 1412, 1415, 1486, 1512, 1515, 1516, 1536, 1537, 1544, 1661, 
1679, 1720, 1744, 1753, 1766, 1806, 1807, 1845, 1852, 1868, 2016, 
2029, 2171

National Food Research Institute (NFRI) (Tsukuba, Ibaraki-ken, 
Japan) 680, 682, 728, 729, 730, 854, 876, 877, 878, 923, 932, 943, 
961, 962, 963, 964, 983, 1011, 1046, 1053, 1055, 1064, 1108, 1130, 
1141, 1166, 1187, 1188, 1212, 1213, 1216, 1240, 1241, 1250, 1251, 
1452, 1556, 1643, 1992, 2195

National Oilseed Processors Assoc. (NOPA) (National Soybean 
Oil Manufacturers Association from May 1930 to 1935; National 
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989. 
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya 
Food Research Council [1936+], and Soybean Nutritional Research 
Council [1937+]) 459, 530, 531, 532, 534, 600, 606, 607, 674, 785, 
860, 903, 1415, 1751

National Soybean Crop Improvement Council. Organized March 
1948 1341

National Soybean Research Laboratory (NSRL, University of 
Illinois, Urbana, Illinois) 2042

Natto, Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black 
Soybeans–from Japan

Natto enzymes. See Subtilisin, a Strong Proteolytic Enzyme from 
Natto (Whole Soybeans Fermented with Bacillus natto)

Natto–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 118, 364, 365, 463, 1053, 1105, 1240, 1241, 
2170, 2226

Natto from Nepal. See Kinema

Natto from Thailand. See Thua-nao

Natto, Hamana. See Hamanatto Fermented Black Soybeans–from 
Japan



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   837

© Copyright Soyinfo Center 2021

Natto, Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand 1240, 1241, 1433, 1458, 2243

Natto Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1053, 1747, 2154, 2170

Natto, Korean-Style. Etymology of This Term and Its Cognates / 
Relatives in Various Languages 1105

Natto, Korean-Style (sometimes salted)–Chongkukjang / 
Chungkookjang / Chungkook-Jang / Chung Kook Jang / Chungkuk 
Jang / Chung Kuk Jang / Chungkukjang / Ch’onggukchang / 
Cheonggukjang / Cheonggookjang / Joenkukjang / Chunggugjang 
1105, 1161, 1424, 1441, 1456, 1457, 1488, 1994, 2046, 2058, 2096, 
2097, 2154, 2156, 2176, 2186, 2197, 2224, 2226, 2229, 2231, 2239, 
2242, 2243, 2263, 2273, 2276, 2278, 2280, 2287, 2301

Natto–Other Types–Soeda or Rul-kre from Bhutan, Pe Poke or Pe-
Poke Pe-Pok or Pe-boutsu or Pe-bout or Pe-Ngapi from Myanmar 
(Burma), Sieng or Seang from Cambodia 2170, 2226, 2242, 2243

Natto Production–How to Make Natto on a Commercial Scale 52, 
463, 1053, 1458

Natto–Soybean Dawadawa (From West Africa). Also called Dawa-
dawa, Dadawa, Daddawa, Iru, Local Maggi, Ogiri, Soumbala / 
Soumbara / Sumbala, or Tonou 1776, 2115, 2130, 2135, 2152, 
2170, 2241, 2242

Natto (Whole Soybeans Fermented with Bacillus natto) 52, 58, 96, 
107, 118, 135, 165, 166, 181, 233, 264, 265, 303, 309, 341, 345, 
346, 348, 357, 361, 364, 365, 368, 377, 379, 380, 404, 405, 407, 
457, 458, 463, 633, 648, 672, 679, 699, 737, 738, 773, 774, 775, 
784, 787, 791, 792, 793, 794, 803, 818, 825, 830, 831, 839, 843, 
851, 854, 867, 869, 938, 944, 964, 997, 1000, 1013, 1030, 1053, 
1069, 1102, 1105, 1108, 1130, 1144, 1150, 1152, 1154, 1156, 1157, 
1161, 1166, 1188, 1189, 1193, 1199, 1205, 1240, 1241, 1243, 1250, 
1251, 1265, 1266, 1267, 1268, 1279, 1287, 1296, 1310, 1315, 1318, 
1321, 1323, 1328, 1358, 1359, 1360, 1361, 1411, 1424, 1433, 1456, 
1457, 1458, 1468, 1486, 1488, 1515, 1523, 1526, 1545, 1559, 1579, 
1580, 1593, 1594, 1595, 1601, 1609, 1610, 1615, 1633, 1639, 1642, 
1652, 1705, 1731, 1733, 1740, 1741, 1743, 1744, 1747, 1751, 1753, 
1776, 1777, 1780, 1781, 1790, 1796, 1813, 1855, 1860, 1868, 1871, 
1886, 1909, 1921, 1924, 1948, 1949, 1956, 1994, 2002, 2005, 2006, 
2016, 2022, 2026, 2046, 2047, 2058, 2061, 2063, 2067, 2073, 2082, 
2091, 2093, 2096, 2097, 2101, 2107, 2108, 2112, 2113, 2115, 2116, 
2130, 2131, 2135, 2144, 2154, 2155, 2156, 2158, 2161, 2169, 2170, 
2176, 2186, 2192, 2194, 2195, 2198, 2202, 2210, 2211, 2212, 2225, 
2226, 2227, 2230, 2235, 2240, 2241, 2242, 2243, 2252, 2254, 2274, 
2276, 2278, 2280, 2287, 2290, 2295, 2301, 2305, 2310, 2321, 2324, 
2331

Natto, Yukiwari. Made in Japan by Mixing Itohiki Natto with Rice 
Koji and Salt, then Aging the Mixture 1240, 1241, 1652, 2170, 
2210

Nattokinase, a Strong Fibrinolytic Enzyme from Natto (Whole 
Soybeans Fermented with Bacillus natto) 1633, 1781, 1868, 1871, 
1948, 1956, 1994, 2082, 2096, 2097, 2116, 2131, 2144, 2154, 2155, 
2158, 2161, 2186, 2192, 2194, 2195, 2202, 2210, 2211, 2235, 2331

Natural and Health Foods Retail Chains or Supermarkets: Alfalfa’s 
(Mark Retzloff, Boulder, CO), Bread & Circus (Tony Harnett, 
MA), Frazier Farms (Bill Frazier, Southern Calif.), Fresh Fields 
(Rockville, MD), GNC = General Nutrition Corp. (Pittsburgh, 
PA), Mrs. Gooch’s (Los Angeles, CA), Nature Foods Centres 
(Wilmington, MA; Ronald Rossetti), Trader Joe’s, Wild Oats 1870, 
2025, 2133

Natural Foods Distributors and Master Distributors (USA). See 
Eden Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969, 
Erewhon (Boston, Massachusetts), Erewhon–Los Angeles / West, 
Essene Traditional Foods (Philadelphia, Pennsylvania), Great 
Eastern Sun and Macrobiotic Wholesale Co. (North Carolina), 
Health Valley (Los Angeles, then Montebello, California), Mountain 
People’s Warehouse, Stow Mills, Inc. (Brattleboro, Vermont) Lama 
Trading Co., Tree of Life (St. Augustine, Florida), United Natural 
Foods, Inc. (UNFI), Westbrae Natural Foods, Inc. (Berkeley, 
California)

Natural Foods Exporter and Distributor (Japan). See Mitoku 
(Tokyo, Japan)

Natural Foods Exporters and Distributors (Japan). See Muso 
Shokuhin (Osaka, Japan)

Natural Foods Movement and Industry in the United States (Started 
in the Mid-1950s) 232, 1054, 1352, 1410, 1878

Natural / Vegetarian Food Products Companies. See American 
Natural Snacks, Boca Burger, Fantastic Foods, Gardenburger

Near East. See Asia, Middle East

Near Infrared Refl ectance (NIR) or Transmittance (NIT) Analysis. 
See Seed, Food or Feed Composition–High-Speed Measurement 
Techniques, such as Near Infrared Refl ectance (NIR) Anlysis and 
Spectrophotometry

Nematodes–Disease Control (Nematodes). Early Called Eelworms 
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot or 
Root-Gall 341, 1608, 2190

Neonotonia wightii (Also called Rhodesian Kudzu Vine, Perennial 
Soybean, or Soja perene / Soya Perenne; Formerly Glycine javanica
or Glycine wightii) 1401, 1437

Nestlé (Nestle–The World’s Biggest Food Group) 1628, 1791, 
1882, 1964

Netherlands. See Europe, Western–Netherlands

New Caledonia (French Territory of). See Oceania–Pacifi c Ocean 
Islands that are Part of France–Territory of New Caledonia and 
Dependencies

New England Soy Dairy. See Tomsun Foods, Inc.

New Uses Movement (USA, starting 1986)–Industrial Uses of 
Soybeans. Successor to the Farm Chemurgic Movement (1930s 
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to 1950s). And Value-Added Industrial Applications. See also: 
Research & Development Centers–USDA-ARS National Center 
for Agricultural Utilization Research (Peoria, Illinois) 1636, 1847, 
1928

New York. See United States–States–New York

New York State Agric. Experiment Station (Geneva, NY). See 
Cornell University (Ithaca, New York)

New Zealand. See Oceania–New Zealand

New Zealand, health foods movement and industry. See Health 
Foods Movement and Industry in Australia, New Zealand...

Nichii Company. See Whole Dry Soybean Flakes

Nigeria. See Africa–Nigeria

Nitragin Inoculant and The Nitragin Company 118

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by 
Rhizobium Bacteria 23, 52, 58, 118, 135, 165, 226, 241, 253, 341, 
365, 462, 513, 529, 530, 537, 601, 608, 640, 748, 780, 802, 860, 
874, 891, 966, 1113, 1120, 1152, 1201, 1208, 1252, 1277, 1317, 
1328, 1347, 1366, 1467, 1493, 1574, 1780, 1811

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation–
Etymology of Related Terms and Their Cognates 135

Nitrogen Fixing Cultures / Inoculants (Commercial and 
Noncommercial from government), of Rhizobium Bacteria for 
Soybeans (Culture / Inoculant / Inoculum / Inocula) 118, 860

Noble Bean (Ontario, Canada). Founded by Susan and Allan Brown 
in June 1980 2304

Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and 
Nodulation by Rhizobium Bacteria

Nomenclature of Soybean Varieties–Standardization of and 
Confusion Concerning Names 341

Non-Dairy milks. See Rice Milk, Almond Milk, Coconut Milk, 
Sesame Milk, etc

Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and 
Creams Made from Nuts, Grains, Seeds, or Legumes

Non-dairy products (so-called) made from casein or caseinates. See 
Casein or Caseinates–Problems in So-Called Non-Dairy Products

Nordquist, Ted. See WholeSoy & Co. (subsidiary of TAN 
Industries, Inc., California)

North America. See United States of America, and Canada. For 
Mexico, see Latin America, Central America

North Carolina. See United States–States–North Carolina

North Iowa Cooperative Processing Association, (Manly, Iowa). 
Opened Sept. 1944. Renamed North Iowa Soybean Cooperative in 
1962. See also Glenn Pogeler 600, 860

Northeast India. See Asia, South–India, Northeast / North-East. The 
Contiguous Seven Sister States and Sikkim

Northern Regional Research Center (NRRC) (Peoria, Illinois). See 
National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS)

Nuclear Power, Weapons, War, Fallout, or Radioactivity Worldwide 
1240, 1241

Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made 
from Nuts

Nutraceuticals. See Functional Foods or Nutraceuticals

Nutrition. See Carbohydrates (General). See also Starch, Dietary 
Fiber, and Oligosaccharides (Complex Sugars), Carbohydrates–
Dietary Fiber, Carbohydrates–Effects of Dietary Carbohydrates 
(Especially Fiber and Saponins) on Blood Lipids (Especially 
Cholesterol), Chemical / Nutritional Composition or Analysis, 
Concerns about the Safety, Toxicity, or Health Benefi ts of Soy in 
Human Diets, Diet and Breast Cancer Prevention, Diet and Cancer. 
See also–Vegetarian Diets–Medical Aspects–Cancer, Diet and 
Prostate Cancer Prevention, Flatulence or Intestinal Gas, Functional 
Foods or Nutraceuticals, Human Nutrition–Human Trials, Intestinal 
Flora / Bacteria, Isofl avone or Phytoestrogen Content of Soyfoods, 
Soy-based Products,, Lactose Intolerance, Lipid and Fatty Acid 
Composition of Soy, Lipids–Effects on Blood Lipids, Lysinoalanine 
(LAL)–An Unusual Toxic Amino Acid Derivative, Microbiological 
Problems (Food Spoilage, Sanitation, and Contamination), Minerals 
(General), Protein–Effects on Blood Lipids, Protein Quality, 
Protein Quality, and Supplementation, Toxins and Toxicity in Foods 
and Feeds, Toxins and Toxicity in Foods and Feeds–Bongkrek 
Poisoning, Toxins and Toxicity in Foods and Feeds–General, Toxins 
and Toxicity in Foods and Feeds–Microorganisms, Especially 
Bacteria that Cause Food Poisoning, Toxins and Toxicity in 
Foods and Feeds–Trichloroethylene Solvent and the Duren / 
Dueren Disease or Poisoning of Cattle / Ruminants, Vitamin E 
(Tocopherol), Vitamins (General), Vitamins B-12 (Cyanocobalamin, 
Cobalamins), Vitamins K (Coagulant)

Nutrition–Acid-Base Balance in Diet and Health, or Individual 
Foods, or Acid-Alkaline Ash in Diet, or Acid-Forming and Base-
Forming Elements in Foods 138, 205, 354, 381, 387, 402, 411, 429, 
463, 786, 1220, 1240, 1241, 1453

Nutrition–Allergens, Allergy / Allergies, and Allergic Reactions 
Caused by Soy 482, 691, 1148, 1183, 1310, 1419, 1493, 1495, 
1721, 1725, 1830, 1924, 1955, 1986, 2015, 2173, 2207, 2267, 2297, 
2305

Nutrition bars. See Bars–Energy Bars or Nutrition Bars Made with 
Soy

Nutrition–Biologically active phytochemicals. See Antioxidants, 
Phytic Acid, Phytates, and Phytin, Reproductive / Fertility 
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Problems, Saponins, Trypsin / Protease / Proteinase Growth 
Inhibitors

Nutrition–Biologically active substances. See Antinutritional 
Factors (General), Antivitamin Activity and Antivitamins, 
Goitrogens and Thyroid Function, Hemagglutinins (Lectins or 
Soyin)

Nutrition–Carbohydrates. See Oligosaccharides, Starch

Nutrition (General) 138, 149, 266, 334, 338, 376, 381, 383, 386, 
390, 411, 537, 579, 718, 797, 886, 908, 1015, 1033, 1076, 1089, 
1104, 1143, 1144, 1226, 1237, 1257, 1285, 1299, 1314, 1320, 1347, 
1424, 1425, 1453, 1511, 1579, 1688, 1735, 1773, 1810, 1873, 1931, 
2052, 2074, 2106, 2118, 2144, 2163, 2202, 2237, 2290, 2310, 2311, 
2313

Nutrition–Lipids. See Linolenic Acid and Linolenate, Sterols or 
Steroid Hormones

Nutrition–Medical Aspects. See Cancer Preventing Substances in 
Soy, Cancer or Tumor Causing / Promoting Substances in Soybeans 
or Soyfoods, Cardiovascular Disease, Especially Heart Disease and 
Stroke, Cognitive / Brain Function. Including Alzheimer’s Disease, 
Diabetes and Diabetic Diets, Kidney / Renal Function, Medical 
/ Medicinal-Therapeutic Uses / Aspects (General), Menopause–
Relief of Unpleasant Menopausal Symptoms, Osteoporosis, Bone 
and Skeletal Health

Nutrition–Medical / Medicinal-Therapeutic Aspects. See Chinese 
Medicine, Traditional

Nutrition–Minerals. See Calcium Availability, Absorption, and 
Content of Soy

Nutrition, primitive human. See Primitive Human Diets

Nutrition–Protein. See Amino Acids and Amino Acid Composition 
and Content

Nutrition–Protein–Early and basic research. See Protein–Early and 
Basic Research

Nutritional aspects of vegetarian diets. See Vegetarian and Vegan 
Diets–Nutrition / Nutritional Aspects

Nuts made from roasted soybeans. See Soynuts

Obituaries, Eulogies, Death Certifi cates, and Wills. See Also: 
Biographies, Biographical Sketches and Autobiographies 308, 324, 
326, 732, 2122

Oceania–Australia, Commonwealth of (Including Tasmania, Cocos 
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory, 
Norfolk Island, Territory of Ashmore and Cartier Islands, and 
Australian Antarctic Territory) 226, 341, 389, 698, 874, 891, 959, 
974, 987, 1024, 1025, 1232, 1413, 1426, 1501, 1530, 1532, 1590, 
1667, 1674, 1715, 1760, 1763, 1802, 1914, 1916, 1943, 1970, 2044, 
2049, 2329

Oceania–Fiji 1715

Oceania (General, Also Called Australasia, or Australia and Islands 
of the Pacifi c / Pacifi c Islands) 2048, 2049

Oceania–New Zealand–Including Stewart Island, Chatham Islands, 
Snares Islands, Bounty Islands, and Tokelau (formerly Union 
Islands) 750, 1667, 1763, 2318

Oceania–Pacifi c Ocean Islands that are Part of France–Territory 
of New Caledonia (Nouvelle Calédonie) and Dependencies. 
Dependencies are the Loyalty Islands (Iles Loyauté), Isle of Pines 
(Ile des Pins–Kunié), Belep Archipelago (Iles Bélep), and Huon 
Islands (Ile Huon) 1715

Oceania–Papua New Guinea, Independent State of (British New 
Guinea from 1888, then Territory of Papua and New Guinea until 
Sept. 1975. The northeast was German New Guinea from 1884 to 
1914, then Trust Territory of New Guinea) 1715

Oceania–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 2049

Oceania–Tonga, Kingdom of 1715

Oceania–Vanuatu, Republic of (Named New Hebrides until 1980) 
1715

Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965 
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s 
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded 
1916 as Hanseatische Muehlenwerke AG) 459, 606, 607, 836, 1167, 
1194, 2247

Off fl avors. See Flavor Taste Problems

Ohio. See United States–States–Ohio

Ohio Miso Co. (Founded in 1979 by Thom Leonard and Richard 
Kluding). See South River Miso Co. (Conway, Massachusetts)

Ohio Valley Soybean Cooperative (Henderson, Kentucky). Started 
June 1941 607

Ohsawa, George and Lima–Their Life and Work with Macrobiotics 
(Also Sakurazawa Nyoichi, or Georges Ohsawa) 1385, 1410, 1767, 
1893

Oil or meal, soy, breeding or selection for. See Breeding or 
Selection of Soybeans for Use as Soy Oil or Meal

Oil, soy. See Soy Oil

Oil, soy, constants. See Soy Oil Constants

Oil, soy–industrial uses. See Industrial Uses of Soy Oil

Oil, soy–industrial uses of. See Industrial Uses of Soy Oil, Paint 
Manufacturers’ Association of the U.S., Incl. Henry A. Gardner, 
L.P. Nemzek and Industrial Uses of Soybeans, Steroids, Steroid 
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Hormones, and Sterols

Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of 
Soy Oil

Oil, soy–industrial uses of, as a drying oil. See Binder for Sand 
Foundry Cores, Industrial Uses of Soy Oil, Linoleum, Floor 
Coverings, Oilcloth, and Waterproof Goods, Resins, Plastics, and 
Plasticizers (Such as Epoxidized Soy Oil–ESO), Rubber Substitutes 
or Artifi cial / Synthetic Rubber (Factice)

Oil, soy–industrial uses of, as a hydrogenated oil. See Candles, 
Crayons, and Soybean Wax

Oil, soy–industrial uses of, as a non-drying oil. See Adjuvants, 
Carriers, and Surfactants for Pesticides, Herbicides, and Other 
Agricultural Chemicals, Diesel Fuel, SoyDiesel, Biodiesel or 
Artifi cial Petroleum, Dust Suppressants and Dust Control, 
Explosives Made from Glycerine, Illumination or Lighting by 
Burning Soy Oil in Wicked Oil Lamps Like Kerosene, Lubricants, 
Lubricating Agents, and Axle Grease for Carts, Release or Curing 
Agents for Concrete or Asphalt, Industrial Solvents, Hydraulic 
Fluids, and Other Minor or General Uses, Soaps or Detergents

Okara. See Fiber–Okara or Soy Pulp, Fiber, Soy

Okara tempeh. See Tempeh, Okara

Okinawa / Ryukyu Islands / Great LooChoo (Part of Japan Since 
1972) 1251, 1293, 1390, 1416, 1435, 1470, 1509, 1558, 1596, 1715, 
1813, 1831, 1850, 1884, 1963, 2043, 2064, 2150, 2159, 2236, 2245, 
2275

Oligosaccharides (The Complex Sugars Raffi nose, Stachyose, and 
Verbascose) 228, 235, 256, 916, 952, 953, 968, 978, 1044, 1056, 
1078, 1089, 1109, 1127, 1153, 1168, 1171, 1202, 1206, 1231, 1246, 
1248, 1271, 1320, 1327, 1381, 1398, 1404, 1425, 1427, 1547, 1617, 
1631, 1634, 1646, 1647, 1697, 1733, 1760, 1802, 1804, 1865, 1943, 
1957, 2002, 2012, 2026, 2038, 2069, 2073, 2081, 2087, 2092, 2237, 
2304

Olive Oil 49, 88, 101, 104, 288, 493, 801, 995

Olive / Olives (Olea europea). See also Olive Oil 54

Omega-3 fatty acids. See Linolenic Acid–Omega-3 Fatty Acid 
Content of Soybeans and Soybean Products

Oncom, Onchom, or Ontjom. See Tempeh, Non-Soy Relatives

Ontario. See Canadian Provinces and Territories–Ontario

Ontario Soybean Growers (Canada: Name Changes–Ontario 
Soybean Growers Association, Nov. 1946 to 1949. Ontario Soya-
Bean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean 
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into 
Grain Farmers of Ontario 2010 Jan 1 785, 860, 1890, 1913

Organic Soybean Production (Commercial). See also: Soybean 
Production: Organically Grown Soybeans or Soybean Products in 

Commercial Food Products 1341, 1889, 2002

Organically Grown Soybeans or Organic Soybean Products in 
Commercial Food Products 1889, 2070

Organoleptic evaluation. See Taste Panel, Taste Test Results, or 
Sensory / Organoleptic Evaluation

Oriental Show-You Company. Purchased in 1963 by Beatrice / La 
Choy 2168

Origin, Evolution, Domestication, and Dissemination of Soybeans 
(General) 165, 457, 1152, 1375, 1416, 1715, 2238

Osteoporosis, Bone and Skeletal Health 1148, 1735, 1921, 1960, 
1969, 2006

Pacifi c Foods of Oregon, Inc. (Tualatin, Oregon) 1764, 1863, 1900, 
1922, 1923, 2007, 2014, 2272, 2329

Pacifi c Islands. See Oceania

Packaging Innovations and Problems 932, 1662, 1695, 1738, 1857

Paint Manufacturers’ Association of the U.S., Incl. Henry A. 
Gardner, L.P. Nemzek and Industrial Uses of Soybeans 240, 264

Paints (Especially Water-Based Latex Paints)–Industrial Uses of 
Soy Proteins 530, 531, 562, 563, 663, 690, 713, 1533, 1536

Paints, Varnishes, Enamels, Lacquers, and Other Protective / 
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil 
165, 240, 264, 341, 459, 588, 663, 860, 974, 1270, 1408, 1415, 
1539, 1543, 2048

Pakistan. See Asia, South–Pakistan

Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy 
Proteins 530, 531, 534, 563, 587, 588, 663, 690, 713, 860, 890, 893, 
997, 1138, 1529, 1530, 1533

Papua New Guinea. See Oceania–Papua New Guinea

Pasture from green soybean plants. See Feeds / Forage from 
Soybean Plants–Pasture, Grazing or Foraging

Pasture from soybeans. See Forage from Soybean Plants–Hogging 
Down

Patents 27, 28, 29, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 51, 102, 
105, 106, 117, 141, 142, 143, 146, 173, 174, 175, 176, 177, 191, 
225, 246, 247, 251, 267, 275, 278, 296, 311, 313, 315, 321, 322, 
349, 350, 374, 375, 378, 388, 432, 450, 451, 464, 468, 470, 471, 
472, 473, 474, 475, 499, 616, 655, 667, 668, 676, 677, 681, 685, 
702, 703, 825, 987, 1025, 1035, 1065, 1077, 1096, 1109, 1131, 
1134, 1190, 1200, 1249, 1286, 1319, 1332, 1395, 1431, 1471, 1472, 
1482, 1599, 1622, 1627, 1684, 1749

Patents–References to a Patent in Non-Patent Documents 18, 72, 
92, 150, 183, 284, 308, 330, 491, 505, 510, 545, 548, 550, 561, 
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647, 650, 671, 727, 759, 840, 859, 924, 960, 974, 1181, 1213, 1226, 
1244, 1321, 1406, 1454, 1499, 1503, 1504, 1528, 1530, 1532, 1535, 
1539, 1543, 1566, 1581, 1636, 1639, 1652, 1665, 1706, 1707, 1708, 
1709, 1734, 1738, 1791, 1806, 1818, 1822, 1832, 1843, 1846, 1856, 
1861, 1877, 1880, 1882, 1891, 1892, 1894, 1896, 1901, 1902, 1918, 
1927, 1958, 1959, 2007, 2014, 2065, 2110, 2124, 2134, 2329

Patties, meatless. See Meat Alternatives (Traditional Asian), Meat 
Alternatives–Meatless Burgers and Patties

Peanut Butter 232, 673, 1792, 1793, 2075

Peanut Meal or Cake (Defatted) 82, 264, 345, 451, 928, 1420

Peanut Milk 251, 1207

Peanut Oil 49, 54, 88, 97, 101, 233, 251, 330, 493, 673, 801, 1440

Peanut / Peanuts (Arachis hypogaea or A. hypogæa)–Also Called 
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground 
Pea, or Pindar Pea / Pindars 49, 54, 80, 82, 88, 97, 101, 121, 138, 
150, 215, 232, 233, 239, 251, 254, 264, 266, 330, 345, 364, 365, 
371, 451, 458, 493, 673, 700, 786, 801, 807, 808, 838, 860, 917, 
932, 1144, 1202, 1207, 1245, 1269, 1328, 1336, 1420, 1476, 1495, 
1530, 1544, 1565, 1740, 1744, 1792, 1793, 2026, 2049, 2060, 2075

Peanuts–Historical Documents Published before 1900 49, 54

Pectins–Carbohydrates–Water-Soluble Dietary Fiber 18, 254, 1720, 
2078

Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Pellets Made from Soybean Meal or Cake. Also Called Soybean 
Pellets 1841

Periodicals–American Soybean Association. See American Soybean 
Association (ASA)–Periodicals

Periodicals–Soyfoods Movement. See Soyfoods Movement–
Periodicals

Peroxidase. See Enzymes in the Soybean–Peroxidase

Pesticide carriers and adjuvants. See Adjuvants, Carriers, and 
Surfactants for Pesticides, Herbicides, and Other Agricultural 
Chemicals

Pesticides–their Use and Safety (General) 974, 1677

Pet food. See Dogs, Cats, and Other Pets / Companion Animals Fed 
Soy

Pfi zer, Inc. Including DeKalb-Pfi zer Genetics (DeKalb, Illinois) 
from 1982 to 1990 1239, 1341, 1662

Phaseolus limensis or P. lunatus. See Lima Bean

Phenolic Compounds & Phenols 447, 478, 1148, 1153, 1183, 1310, 

1612, 1735, 1816, 1817, 1942, 1955, 2006, 2033, 2106, 2147, 2175, 
2234, 2310, 2311, 2318

Philippines. See Asia, Southeast–Philippines

Photographs, Not About Soy, Published after 1923. See also 
Illustrations 408, 410, 1371, 1540, 1706, 1709, 1738, 1828, 1869, 
1880, 1881, 1883, 1905, 1922, 1923, 1930, 1987, 1989, 1993, 2079, 
2085, 2110, 2124, 2134, 2148, 2162, 2174, 2190, 2191, 2255, 2259, 
2260

Photographs, Not About Soy, Published before 1924. See also 
Illustrations 74, 81, 89, 154, 333

Photographs Published after 1923. See also Illustrations 422, 459, 
463, 486, 593, 594, 598, 604, 606, 607, 651, 663, 664, 665, 674, 
708, 714, 766, 835, 856, 868, 872, 885, 893, 910, 924, 970, 994, 
997, 999, 1010, 1053, 1071, 1081, 1092, 1141, 1160, 1194, 1219, 
1290, 1297, 1329, 1331, 1334, 1335, 1336, 1337, 1347, 1352, 1369, 
1414, 1415, 1421, 1458, 1460, 1525, 1551, 1586, 1595, 1623, 1654, 
1688, 1725, 1726, 1729, 1748, 1753, 1779, 1808, 1834, 1870, 1877, 
1904, 1914, 1916, 1917, 1928, 1947, 1959, 1974, 1990, 1995, 2012, 
2016, 2053, 2063, 2106, 2127, 2128, 2133, 2157, 2179, 2180, 2202, 
2210, 2214, 2242, 2243, 2254, 2326

Photographs Published before 1924. See also Illustrations 118, 136, 
139, 148, 165, 184, 190, 232, 290, 307, 337, 343, 345, 364, 365, 
366

Photoperiodism. See Soybean–Physiology–Photoperiodism / 
Photoperiod and Photoperiodic Effects, Soybean–Physiology and 
Biochemistry

Phytic Acid (Inositol Hexaphosphate), Phytates / Phytate 617, 691, 
1138, 1148, 1153, 1183, 1280, 1320, 1327, 1389, 1394, 1398, 1420, 
1442, 1479, 1553, 1597, 1614, 1660, 1735, 1742, 1746, 1760, 1788, 
1790, 1816, 1860, 1865, 1921, 1935, 1950, 1955, 2006, 2015, 2071, 
2106

Phytochemicals in soybeans and soyfoods. See Cancer Preventing 
Substances in Soybeans and Soyfoods

Phytoestrogen content. See Isofl avone or Phytoestrogen Content of 
Soyfoods, Soy Ingredients, and Soybean Varieties

Phytoestrogens (Estrogens in Plants, Especially in Soybeans and 
Soyfoods), Including Isofl avones (Including Genistein, Daidzein, 
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and 
Coumestans 581, 606, 607, 686, 700, 930, 1061, 1085, 1140, 1148, 
1183, 1238, 1263, 1310, 1327, 1404, 1722, 1790, 1799, 1816, 1817, 
1834, 1840, 1849, 1854, 1867, 1874, 1913, 1921, 1935, 1942, 1955, 
1960, 1968, 1969, 1998, 2006, 2015, 2023, 2030, 2032, 2033, 2036, 
2049, 2053, 2055, 2056, 2057, 2073, 2076, 2081, 2084, 2088, 2092, 
2099, 2106, 2107, 2109, 2114, 2125, 2127, 2137, 2147, 2154, 2156, 
2165, 2171, 2175, 2187, 2188, 2201, 2202, 2203, 2225, 2226, 2227, 
2234, 2237, 2240, 2251, 2261, 2271, 2290, 2295, 2300, 2301, 2304, 
2305, 2310, 2311, 2315

P.I. numbers of soybeans. See Lists and Descriptions (Offi cial and 
/ or Extensive) of Early U.S. Soybean Varieties with Their P.I. 
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Numbers and Synonyms

Pigeon Pea, Pigeonpea or Red Gram. Cajanus cajan (L.) 
Millspaugh. Formerly Cytisus cajan 1779

Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed 
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to 
Make Pork 130, 341, 797, 871

Piima. See Soymilk, Fermented

Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota) 
600, 860, 1939, 1940, 2020

Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 1934

Piper, Charles Vancouver (1867-1926, USDA) 301, 341, 343, 532

Plamil Foods Ltd. (Folkestone, Kent, England) and The Plantmilk 
Society. Named Plantmilk Ltd. until 1972 2272

Plant Industry, Bureau of. See United States Department of 
Agriculture (USDA)–Bureau of Plant Industry

Plant Protection from Diseases, Pests and Other Types of Injury 
(General) 1152, 1328

Plantmilk Ltd. See Plamil Foods Ltd.

Plasmids in Natto (Whole Soybeans Fermented with Bacillus natto) 
(Plasmid) 1411, 1468, 1523, 1559, 1743, 1747, 1868, 2131, 2170

Plastics (Including Molded Plastic Parts, Plastic Film, Disposable 
Eating Utensils and Tableware–From Spoons to Plates, and 
Packaging Materials)–Industrial Uses of Soy Proteins 530, 531, 
534, 562, 563, 574, 588, 691, 1530, 1543, 1877, 1913

Plastics, plasticizers and resins. See Resins, Plastics, and 
Plasticizers (Such as Epoxidized Soy Oil–ESO)

Plums (salted / pickled), plum products, and the Japanese plum tree 
(Prunus mumé).. See Umeboshi

PMS Foods, Inc. See Far-Mar-Co., Inc.

Pogeler, Glenn Henry (1915-1995). Soybean Pioneer. Iowa 
Cooperatives, Soybean Council of America (SCA), National 
Soybean Processors Association (NSPA) 600

Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham, 
Chorizo and Other Pork-related Products

Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks

Poultry, meatless. See Meat Alternatives–- Meatless Chicken, 
Goose, Duck, and Related Poultry Products. See also Meatless 
Turkey

Price of Soy Sauce, Worcestershire Sauce, or Early So-Called 
Ketchup (Which Was Usually Indonesian Soy Sauce) 82

Price of Soybeans, Soybean Seeds, and Soybean Products–Except 
Sauces (Which See) 860, 2151, 2179

Primitive Human Diets 1353, 1686, 1797

Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye 
Cotton Oil Co.. 600, 607, 807, 842, 1530, 1536, 1696

Production of soybeans. See Soybean Production

Products, soy, commercial (mostly foods). See Commercial Soy 
Products–New Products

ProSoya–Including ProSoya Inc. (Ontario, Canada), and ProSoya 
Corporation (Heuvelton, New York. No longer in Business), 
ProSoya UK Ltd. (ProSoya PLC) (Livingston, Scotland). Pacifi c 
ProSoya Foods, International ProSoya Corp. (IPC–British 
Columbia) 1599, 1890, 2065, 2066, 2127, 2272

Protease inhibitors. See Trypsin / Protease
 Proteinase Growth Inhibitors

Protection of soybeans. See Insects–Pest Control. See also: 
Integrated Pest Management, Nematodes–Disease Control, 
Pesticides (General)

Protection of soybeans from diseases. See Diseases of soybeans

Protein–Early and Basic Research 2, 5, 6, 10, 13, 49, 52, 54, 57, 
79, 95, 147, 162, 341, 477, 485, 691, 949, 1000, 1152, 1194, 1328, 
1703, 1724, 2000, 2039

Protein–Effects of Dietary Protein (Especially Soy Protein) on 
Blood Lipids (Especially Cholesterol) 1453, 1703, 1786

Protein products, soy. See Soy Protein Products

Protein Quality, and Supplementation / Complementarity to 
Increase Protein Quality of Mixed Foods or Feeds. See also 
Nutrition–Protein Amino Acids and Amino Acid Composition 463, 
497, 531, 532, 603, 611, 656, 766, 786, 894, 1009, 1047, 1051, 
1085, 1089, 1126, 1144, 1148, 1158, 1166, 1172, 1186, 1194, 1235, 
1237, 1250, 1271, 1289, 1294, 1320, 1327, 1329, 1333, 1337, 1347, 
1348, 1378, 1381, 1403, 1414, 1425, 1453, 1482, 1510, 1512, 1520, 
1614, 1648, 1669, 1726, 1727, 1734, 1750, 1780, 1786, 1805, 1943, 
1955, 1957, 2073, 2091

Protein Quality–Etymology of These Terms and Their Cognates / 
Relatives in Various Languages 766

Protein quantity and quality in vegetarian diets. See Vegetarian 
Diets–Nutritional Aspects–Protein Quantity and Quality

Protein sources, alternative, from plants. See Amaranth, Azuki 
Bean, Lupins or Lupin, Microbial Proteins (Non-Photosynthetic), 
Peanut & Peanut Butter, Peanuts & Peanut Butter, Quinoa, Single 
Cell Proteins (Non-Photosynthetic), Sunfl ower Seeds, Wheat 
Gluten & Seitan
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Protein supplementation / complementarity to increase protein 
quality. See Nutrition–Protein Quality

Protein Technologies International (PTI) (St. Louis, Missouri. 
Established on 1 July 1987 as a Wholly-Owned Subsidiary of 
Ralston Purina Co.) Sold to DuPont on 3 Dec. 1997 2075

Public Law 480 (Food for Peace Program. Formally–Agricultural 
Trade Development and Assistance Act of 1954) 860, 1010, 1036, 
1047, 1054, 1056, 1062, 1071, 1086, 1257, 1409, 1414, 1515, 1516

Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually 
made from Soymilk or Tofu)

Pudding–Non-Soy Non-Dairy Puddings (As Made from Almond 
Milk, Rice Milk, etc.) 1795, 1815, 2128

Pueraria. See Kudzu or Kuzu

Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Quincy Soybean Products Co. (Quincy, Illinois). Purchased by 
Moorman Manufacturing Co. in 1961 and Renamed Quincy 
Soybean Company. Purchased by ADM in 1998 600, 607, 860, 
1014

Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 1667, 
1878, 1960

Quorn. See Meat Alternatives–Quorn (Based on Mycoprotein)

Québec. See Canadian Provinces and Territories–Québec

Railroad / railway / rail used to transport soybeans. See 
Transportation of Soybeans or Soy Products to Market by Railroad

Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows. 
Including Protein Technologies International, a Wholly Owned 
Subsidiary from 1 July 1987 to 3 Dec. 1997 600, 607, 766, 1158, 
1262, 1386, 1421, 1425, 1504, 1530, 1537, 1565, 1624, 1734, 1744, 
1823, 2075, 2330

Rapeseed Meal 838, 2026

Rapeseed Oil 104

Rapeseed or the rape plant. See Canola

Rapeseed, the Rape Plant (Brassica napus), or Colza. See also 
Canola 364, 365, 493, 1328, 1565, 1955, 2049, 2151, 2179

Raw / uncooked / unfi red food foods and diet. See Vegetarianism–
Raw / Uncooked / Unfi red Foods and Diet

Recipes. See Cookery

Red rice koji. See Koji, Red Rice

Red soybeans. See Soybean Seeds–Red

Red-Pepper and Soybean Paste–Korean-Style Fermented. 
Kochujang / Koch’ujang / Gochujang / Kochu Jang / Ko Chu Jang / 
Kochu Chang 2156, 2249, 2287, 2301

Regional Soybean Industrial Products Laboratory (Urbana, Illinois). 
See U.S. Regional Soybean Industrial Products Laboratory (Urbana, 
Illinois). Founded April 1936)

Regulations or laws concerning foods (Use, processing, or 
labeling). See Kosher / Kashrus, Pareve / Parve / Parevine 
Regulations Products (Commercial), Kosher Products (Commercial)

Regulations or Laws Concerning Foods (Use, Processing, or 
Labeling), Especially Soyfoods and Food Uses of Soybeans 974, 
1504

Release or Curing Agents for Concrete or Asphalt, Industrial 
Solvents, Hydraulic Fluids, Antimicrobial Agents, and Other Minor 
or General–Industrial Uses of Soy Oil as a Non-Drying Oil 928, 
1473, 1913

Religious aspects of vegetarianism. See Vegetarianism–Religious 
Aspects

Rella Good Cheese Co. (Santa Rosa, California). Named 
Brightsong Tofu from June 1978 to June 1980; Redwood Valley 
Soyfoods Unlimited from June 1980 to June 1982; Brightsong 
Light Foods from June 1982 to June 1987; Rose International until 
1990; Sharon’s Finest until Oct. 1997 1582, 1940, 1986, 2001

Reproduction / Reproductive, Fertility, or Feminization Problems 
in Animals Caused by Phytoestrogens, Isofl avones, or Unknown 
Causes 686, 1969

Republic of China (ROC). See Asia, East–Taiwan

Research & Development Centers. See (EMBRAPA) (Brazil), 
Cornell University (Ithaca, New York), and New York State Agric. 
Exp. Station, Illinois, University of (Urbana-Champaign, Illinois). 
Soyfoods, Iowa State University / College (Ames, Iowa), and Univ. 
of Iowa (Iowa City), National Center for Agricultural Utilization 
Research (NCAUR) (USDA-ARS) (Peoria, Illinois), National Food 
Research Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan), U.S. 
Regional Soybean Industrial Products Laboratory (Urbana, Illinois). 
Founded April 1936)

Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–
ESO)–Industrial Uses of Soy Oil as a Drying Oil 562, 587, 588, 
627, 782, 974, 1367, 1408

Restaurants, Chinese, outside China, or Chinese recipes that use 
soy ingredients outside China. See Asia, East–China–Chinese 
Restaurants Outside China

Restaurants, Japanese, outside Japan, or Japanese recipes that use 
soy ingredients outside Japan. See Asia, East–Japan–Japanese 
Restaurants or Grocery Stores Outside Japan
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Reverse osmosis. See Membrane Technology Processes

Reviews of the literature. See Bibliographies and / or Reviews of 
the Literature

Rhizobium bacteria. See Soybean Production–Nitrogen Fixation

Rice, Brown. Also Called Whole Grain Rice or Hulled But 
Unpolished Rice 1240, 1241, 1307, 1350, 1410, 1485, 1542, 1620, 
1621, 1645, 1662, 1666, 1670, 1684, 1698, 1717, 1738, 1762, 1764, 
1768, 1770, 1774, 1792, 1793, 1795, 1808, 1815, 1818, 1820, 1822, 
1856, 1858, 1859, 1863, 1888, 1893, 1896, 1914, 1916, 1922, 1923, 
2022, 2053, 2083, 2222

Rice koji. See Koji

Rice Milk Companies. See Grainaissance, Inc. (Emeryville, 
California)

Rice Milk (Including Amazake) and Related Rice-Based Products 
(Some Made from Koji)–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 1577, 1673, 1675

Rice Milk Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1673, 1699, 1700, 1863, 1864, 1901, 1999, 
2007, 2014, 2025

Rice Milk Industry and Market Statistics, Trends, and Analyses–
Individual Companies 1673, 1699, 1700, 1863, 1891, 1899, 1900, 
1902

Rice Milk (Non-Dairy)–Amazake, Made with Rice Koji in the 
Traditional Way (Without Adding Commercial Enzymes). Also 
called Rice Milk or Rice Drink 701, 1007, 1307, 1319, 1384, 1433, 
1545, 1577, 1581, 1626, 1645, 1662, 1663, 1666, 1670, 1673, 1676, 
1685, 1689, 1699, 1700, 1756, 1767, 1768, 1771, 1812, 1857, 1862, 
1863, 1864, 1878, 1880, 1893, 1896, 1937, 1946, 1964, 1999, 2021, 
2222, 2253, 2254, 2305, 2309, 2322, 2324, 2325, 2326

Rice Milk (Non-Dairy)–Made with Commercial Enzymes, or a 
Mixture of Commercial Enzymes and Rice Koji. See also Amazake 
1542, 1581, 1620, 1621, 1645, 1662, 1664, 1665, 1672, 1673, 1675, 
1684, 1685, 1689, 1693, 1695, 1698, 1699, 1700, 1701, 1719, 1738, 
1749, 1756, 1764, 1767, 1768, 1770, 1771, 1774, 1785, 1795, 1809, 
1815, 1818, 1820, 1821, 1822, 1833, 1838, 1856, 1857, 1858, 1859, 
1861, 1863, 1864, 1870, 1880, 1883, 1885, 1886, 1888, 1891, 1894, 
1896, 1897, 1898, 1899, 1900, 1901, 1902, 1903, 1904, 1905, 1914, 
1922, 1923, 1925, 1930, 1936, 1937, 1938, 1939, 1940, 1941, 1946, 
1960, 1964, 1965, 1967, 1970, 1971, 1986, 1987, 1989, 1993, 1995, 
1999, 2001, 2003, 2007, 2009, 2013, 2014, 2020, 2025, 2031, 2040, 
2052, 2062, 2068, 2079, 2080, 2083, 2085, 2109, 2117, 2128, 2133, 
2141, 2326

Rice Milk (Non-Dairy / Nondairy) 1665, 1675, 1684, 1749, 1764, 
1767, 1770, 1771, 1785, 1809, 1818, 1822, 1833, 1838, 1856, 1857, 
1861, 1863, 1864, 1883, 1885, 1886, 1888, 1891, 1894, 1896, 1897, 
1898, 1899, 1900, 1901, 1902, 1903, 1904, 1905, 1914, 1922, 1923, 
1936, 1937, 1938, 1939, 1940, 1941, 1960, 1965, 1967, 1970, 1971, 
1986, 1987, 1989, 1993, 1995, 1999, 2001, 2003, 2007, 2009, 2013, 
2014, 2020, 2025, 2031, 2040, 2083, 2085, 2141

Rice Milk Products–Ice Creams (Non-Dairy) 1531, 1665, 1666, 
1673, 1699, 1700, 1762, 1767, 1809, 1896, 1897, 1898, 2128, 2141

Rice Milk Products–Puddings, Custards, Pies, Pastries, and Cookies 
(Non-Dairy) 1621, 1675, 1695, 1699, 1795, 1815, 1925

Rice, Red Fermented. See Koji, Red Rice 115, 407, 438, 1010, 
1310, 1470, 1509, 1604, 1606, 1679, 1740, 1831, 1850, 1860, 1963, 
2043, 2059, 2060, 2102, 2103, 2138, 2236, 2245

Rice Syrup and Yinnies (Called Mizuamé or Amé in Japan) 10, 11, 
13, 98, 777, 1346, 1410, 1531, 1626, 1665, 1666, 1667, 1762, 1878, 
1880, 1891, 1893, 1894, 1895, 1896, 1897, 1898, 1899, 1900, 1901, 
1902, 1904, 1914, 1989, 2007, 2013, 2014

Rice wine. See Sake

Rice-Based Foods–Mochi (Cakes of Pounded, Steamed Glutinous 
Rice {Mochigome}) 98, 1240, 1241, 1662, 1738, 1878, 1925, 1930, 
2079

Rice-Based Foods–Rice Cakes (Round Western-Style Cakes of 
Puffed Rice, About 4 Inches in Diameter and ½ Inch Thick) 1410, 
1891, 1893, 1896, 2222

Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970) 
860

Rich Products Corporation (Buffalo, New York) 769, 814, 924, 
1221, 1528, 1532, 1734, 1823, 1832, 2272, 2330

Roasted Soy Flour–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 265, 1144

Roasted Soy Flour, Soy Coffee, or Soy Chocolate–Industry and 
Market Statistics, Trends, and Analyses–By Geographical Region 
1053

Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat, 
Full-Fat) and Grits 265, 635, 867, 997, 1000, 1053, 1144, 1151, 
1152, 1154, 1166, 1240, 1241, 1328, 1477, 1731, 1924, 1949, 1957, 
1990, 2063, 2226, 2275

Roasted Whole Soy Flour / Powder in China–Dou-fen / Tou-fen 
(Roasted with Dry Heat, Full-Fat) 2063

Roasted Whole Soy Flour / Powder in Korea–K’onggaru / K’ongaru 
/ Konggaru / Konggomul / Kong Ka Ru (Roasted with Dry Heat, 
Full-Fat) 2063, 2226

Roasted Whole Soy Flour / Powder or Grits in Indonesia–Bubuk 
Kedele / Bubuk Kedelai (Roasted with Dry Heat, Full-Fat) 2063

Robert L. Dortch Seed Farms (Scott, Arkansas) 1608

Roberts, F.G. See Soy Products of Australia Pty. Ltd.

Rodale Press (Emmaus, Pennsylvania) 1352, 1544
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Rosewood Products Inc. and Tofu International Ltd. (Ann Arbor, 
Michigan, from 1987). Founded as The Soy Plant in Ann Arbor. 
Started in Jan. 1977. An Early Tofu Cooperative, Worker Owned 
and Operated 1341

Ross & Rowe (Yelkin Lecithin, New York City) 1421

Rouest, Léon (1872-1938). Soybean Pioneer in France 364, 365

Royal Wessanen NV Co. See Tree of Life (St. Augustine, Florida)

Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 588

Russian Federation (Russia). See Europe, Eastern–Russian 
Federation

Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 836, 
2174

Rust, soybean. See Rust, Soybean

Ryukyu Islands. See Okinawa

Safety concerns about soy in human diets. See Concerns about the 
Safety, Toxicity, or Health Benefi ts of Soy in Human Diets

Saishikomi. See Soy Sauce–Saishikomi

Sake–Rice Wine. In Japanese also spelled Saké, Saki, Sakki, Sacke, 
Sackee, Saque. In Chinese spelled Jiu (pinyin) or Chiu (Wade-
Giles) 6, 7, 8, 10, 11, 13, 16, 24, 34, 45, 46, 53, 57, 72, 78, 83, 99, 
100, 136, 190, 211, 213, 284, 307, 434, 503, 840, 1239, 1242, 1846, 
2126

San Jirushi Corp., and San-J International (Kuwana, Japan; 
and Richmond, Virginia). Purchased in Nov. 2005 by Yamasa 
Corporation 1377, 1448, 2168

Sandoz AG (Basel, Switzerland). Merged with Ciba-Geigy in 
March 1996 to Become Novartis 1000

Sanitarium Health Food Company (Wahroonga, NSW, Australia). In 
2002 they acquired SoyaWorld of British Columbia, Canada.. 1426, 
1760, 1914

Sanitation and spoilage of food. See Microbiological Problems 
(Food Spoilage, Sanitation, and Contamination)

Saponins (Bitter Carbohydrates / Glucosides That Cause Foaming) 
458, 581, 606, 607, 700, 942, 1148, 1183, 1197, 1310, 1761, 1782, 
1805, 1811, 1816, 1915, 1921, 1935, 1942, 1955, 1976, 2006, 2056, 
2171, 2237, 2295, 2311

Sauce, soy nugget. See Fermented Black Soybean Extract

Sausages, meatless. See Meat Alternatives–Meatless Sausages

School Lunch Program 1414, 1504, 1823

Scotland. See Europe, Western–Scotland (Part of United Kingdom)

Screw presses. See Soybean Crushing–Equipment–Screw Presses 
and Expellers

Sea Vegetables or Edible Seaweeds, Often Used with Soyfoods 463, 
1108, 1143, 1241, 1245, 1300, 1410, 1586, 1634, 1808, 1878, 1880, 
1902, 1946, 1960, 2010, 2069, 2222

Seafood, meatless. See Meat Alternatives–Meatless Fish, Shellfi sh, 
and Other Seafood-like Products

Seaweeds, edible. See Sea Vegetables

Seed and plant introduction to the USA. See United States 
Department of Agriculture (USDA)–United States Department 
of Agriculture (USDA)–Section of Foreign Seed and Plant 
Introduction

Seed Certifi cation and Certifi ed Seeds (Soybeans) 341

Seed Cleaning–Especially for Food or Seed Planting Uses 1688, 
1741, 1890

Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum) 
for Various Specifi c Varieties. See also: Soybean Seeds of Different 
Colors 1608, 2078

Seed Companies and Seedsmen, Early Soybean, Worldwide 
(Especially Before 1925) 654

Seed companies, soybean. See Dortch Seed Farms, DuPont (E.I. 
Du Pont de Nemours & Co., Inc.) (Wilmington, Delaware), Funk 
Brothers Seed Co. (Bloomington, Illinois), Hartz (Jacob) Seed Co. 
(Stuttgart, Arkansas), Monsanto Co. (St. Louis, Missouri), Pioneer 
Hi-Bred International, Inc. (Des Moines, Iowa), T.W. Wood & Sons 
(Richmond, Virginia), Wing Seed Co. (Mechanicsburg, Champaign 
County, Ohio)

Seed companies–Thompson. See Thompson (W.G.) & Sons 
Limited, Blenheim, Ontario, Canada

Seed, Food or Feed Composition–High-Speed Measurement 
Techniques, such as Near Infrared Refl ectance (NIR) or 
Transmitance (NIT) Anlysis and Spectrophotometry 1636, 1715, 
2120

Seed Germination or Viability–Not Including Soy Sprouts 145, 165, 
239, 314, 364, 365, 425, 436, 506, 1039

Seed Quality, Composition, and Component / Value-Based Pricing 
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 854, 
1636, 1713, 1750, 1751, 2004

Seed Quality of Soybeans–Condition, Grading, and Grades 
(Moisture, Foreign Material, Damage, etc.) 606, 607, 785, 860, 
1152, 1154, 1234, 1328, 1380, 1636, 1889, 1890, 2321

Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains 
in Grams, or Number of Seeds Per Pound or Per Kilogram, and 
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Agronomic Signifi cance of Seed Weight 860, 1608, 1710, 1736, 
1876, 2012, 2017, 2061, 2119

Seeds, soybean–Variety development and breeding of soybeans. See 
Variety Development and Breeding

Seitan. See Wheat Gluten Made into Seitan

Sensory evaluation. See Taste Panel, Taste Test Results, or Sensory / 
Organoleptic Evaluation

Sesame Butter, Tahini / Tahina / Tahin, Sesame Halva / Halwa, or 
Sesame Paste 1103, 1792, 1793, 1878

Sesame Oil 97, 233, 303, 330, 807, 1228, 1410, 1740

Sesame Seed (Sesamum indicum, formerly Sesamum orientale). 
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely, 
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as 
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame 
Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or 
Meal, Sesame Milk, and Sesame Oil 97, 193, 209, 233, 303, 330, 
364, 365, 458, 463, 807, 932, 1207, 1300, 1328, 1329, 1410, 1544, 
1565, 1670, 1808, 1821, 1878, 1930, 2089

Sesamum indicum. See Sesame Seed

Seventh-day Adventist work with vegetarianism. See 
Vegetarianism–Seventh-day Adventist Work with

Seventh-day Adventist writings or products (especially early) 
related to dietary fi ber. See Fiber–Seventh-day Adventist Writings 
or Products

Seventh-day Adventists. See Fuller Life Inc., Kellogg, John Harvey 
(M.D.) (1852-1943), Sanitas Nut Food Co. and Battle Creek Food 
Co., Kellogg, Will Keith,... Kellogg Co., Kloss, Jethro (1863-
1946) and his Book Back to Eden, Loma Linda Foods (Riverside, 
California), Loma Linda University (Loma Linda, California), 
Madison Foods and Madison College (Madison, Tennessee), Miller, 
Harry W. (M.D.) (1879-1977), Van Gundy, Theodore A., and La 
Sierra Industries (La Sierra, California), White, Ellen G (1827-
1915), Worthington Foods, Inc. (Worthington, Ohio)

Seventh-day Adventists–Cookbooks and Their Authors, Dietitians 
and Nutritionists–Ella E.A. Kellogg (1852-1920), Anna L. Colcord 
(1860?-1940?), Jethro Kloss (1863-1946), Almeda Lambert (1864-
1921), Lenna Frances Cooper (1875-1961), Julius G. White (1878-
1955), Frances Dittes (1891-1979), Edyth Cottrell (1900-1995), 
Dorothea Van Gundy Jones (1903-1979), Philip S. Chen (1903-
1978), Frank & Rosalie Hurd (1936- ), etc.. 786

Seventh-day Adventists–Infl uence Today of Seventh-day Adventist 
Affi liated Organizations in the Fields of Vegetarianism, Health, and 
Soyfoods (Not Including Original Medical Research on Adventists) 
1798, 1965

Seventh-day Adventists–Original Health-Related and Medical 
Research on Seventh-day Adventists Worldwide (Especially the two 
large epidemiological Adventist Health Studies) 1225, 1316, 1345, 

1496

Seventh-day Adventists–Overseas Companies Making Soyfoods 
(Europe). See DE-VAU-GE Gesundkostwerk GmbH (Lueneburg, 
Germany), Granose Foods Ltd. (Bucks., England)

Seventh-day Adventists–Overseas Companies Making Soyfoods 
(Europe, Asia, and Latin America). Other, Including Alimentos 
Colpac, Nutana, Saniku / San-iku Foods, Spicer Memorial College, 
Superbom 698, 1249, 1381, 2272, 2329

Seventh-day Adventists–Overseas Companies Making Soyfoods 
(Oceania). See Sanitarium Health Food Company (Wahroonga, 
Australia)

Shakes–Made with Soymilk, Tofu, Amazake, Soy Protein, etc. 
Usually non-dairy 1254, 1738, 2109, 2272

Sharon’s Finest. See Rella Good Cheese Co.

Sheep, Lambs, Ewes, or Rams Fed Soybeans, Soybean Forage, or 
Soybean Cake or Meal as Feed to Make Wool or Mutton 130, 341

Shellabarger Grain Co. / Shellabarger Soybean Mills (Decatur, 
Illinois) 600, 997

Shennong / Shen Nung. See Asia, East–China–Shennong / Shên 
Nung / Shen Nung

Shiokara-natto. See Fermented Black Soybeans from Japan–Other 
Names

Shiro shoyu. See Soy Sauce, Pale (Shiro Shoyu)

Shortening (Usually Hydrogenated) 265, 606, 607, 635, 769, 785, 
807, 860, 1081, 1154, 1528, 1668, 1740, 2026, 2049, 2140

Shoyu. See Soy Sauce

Shurtleff, William. See Soyinfo Center (Lafayette, California)

Silage, soybean. See Feeds / Forage from Soybean Plants–Forage 
Used for Silage / Ensilage

Simply Natural, Inc. (Philadelphia, Pennsylvania). Founded by 
Christine Pirello 2053

Sinaiko Family of Madison, Wisconsin–Incl. Joe Sinaiko of Iowa 
Milling Co. and Decatur Soy Products Co. (1891-1988), His 
Brother Ike Sinaiko of Illinois Soy Products Co. (1897-1977), and 
His Brothers-in-Law Max Albert of Galesburg Soy Products Co. 
(1893-1966) and Irving Rosen of Quincy Soybean Products Co. 
(1907-1964) 600

Single cell proteins. See Microbial Proteins (Non-Photosynthetic)

Single Cell Proteins (Photosynthetic, Including Algae / Microalgae 
Such as Spirulina, Chlorella, and Scenedesmus) 1877, 1878, 1882

Sino-Japanese War (1894-1895)–Soybeans and Soyfoods. Rarely 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   847

© Copyright Soyinfo Center 2021

called Chinese-Japanese War 836

Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight 
of 100 Seeds in Grams, or Number of Seeds Per Pound

Sizings for paper or textiles. See Paper Coatings or Sizings, or 
Textile Sizing

Skin Health 482, 1240

Smoked tofu. See Tofu, Smoked

Smoothie–Made with Dairy Milk, Ice Cream, or Dairy Ingredients. 
Also spelled Smoothies or Smoothees 2272

Smoothie–Made with Soymilk, Tofu, Soy Yogurt, Soy Protein 
Isolate, Rice Milk, or Other Non-Dairy Smoothie Ingredients. Also 
spelled Smoothies or Smoothees 1492, 1738, 1883, 1888, 2053, 
2272

Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying 
Oil–Soap, Detergent 129, 130, 165, 240, 264, 341, 459, 860, 928, 
974, 1367, 2140, 2295

Soil Science 412, 678

Soil Science–Soil Erosion and Soil Conservation 1523, 1913

Soilage, soybean. See Feeds / Forage from Soybean Plants–Soilage 
and Soiling

Sojinal / Biosoja (Formerly Cacoja; Affi liate of Coopérative 
Agricole de Colmar–Issenheim & Colmar, France). Acquired by 
B & K Holdings, of Switzerland, in mid-1993. Acquired by Alpro 
(Belgium) on 22 April 1996 1688, 1760

Solbar Hatzor Ltd. (Israel). See Hayes Ashdod Ltd. (renamed Solbar 
Hatzor Ltd. in April 1987) and Hayes General Technology (Israel)

Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa). 
Including Edible Soy Products, makers of Pro-Nuts, founded 
in 1970. Acquired by Specialty Food Ingredients Europe BV in 
Dec. 1991. Acquired by the Kerry Group in Jan. 2000 and Name 
Changed to Nutriant (Jan. 2002 to 2006) 1518, 1519

Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction

Solvents. See Soybean Crushing–Solvents

Solvents–Ethanol (Ethyl Alcohol)–Used for Soy Oil Extraction, or 
Washing / Purifi cation of Soy Products (Protein, Lecithin, Saponins, 
etc.) 669, 987, 1025, 1044, 1096, 1339, 1363, 1398, 1660

Solvents–Hexane–Used Mainly for Soy Oil Extraction 627, 656, 
685, 708, 836, 1530, 1536, 1867, 2171

Solvents, industrial. See Release or Curing Agents for Concrete or 
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or 
General Uses

Solvents–Trichloroethylene (Trichlorethylene, Trichlor) 430, 431, 
606, 607, 836

Solvents Used for Extraction of the Oil from Soybeans: Benzene / 
Benzine / Benzol / Benzin (petrol, gasoline) 190

Solvents Used for Extraction of the Oil from Soybeans (General, 
Type of Solvent, Unspecifi ed, or Other). See also Ethanol, Hexane, 
and Trichloroethylene Solvents 31, 52, 97, 228, 459, 491, 515, 517, 
532, 586, 615, 676, 718, 838, 1082, 1151, 1154, 1155, 1865, 2171

Solvents Used for Extraction of the Oil from Soybeans: Naphtha / 
Naphthas. Also spelled Naptha / Napthas 685, 836

Soup, miso. See Miso Soup

Sour Cream Alternatives (Non-Dairy–Usually Contains Soy) 1254, 
1986, 2163

South Africa. See Africa–South Africa

South America. See Latin America–South America

South Manchuria Railway and the South Manchuria Railway 
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 1454, 2275

South River Miso Co. (Conway, Massachusetts). Including Ohio 
Miso Co.. 1350, 1369, 1485

Sovex Natural Foods (Collegedale, Tennessee). See Fuller Life Inc.

Soy and Cancer Prevention; Cancer Preventing Substances in 
Soybeans and Soyfoods (Such as the Isofl avones Genistein and 
Daidzein) 1240, 1241, 1352, 1453, 1747, 1786, 1790, 1816, 1834, 
1849, 1853, 1867, 1874, 1921, 1935, 1968, 2006, 2053, 2057, 2106, 
2137, 2154, 2202, 2295, 2301

Soy bran. See Fiber, Soy

Soy Cheese–Etymology of This Term and Its Cognates / Relatives 
in Various Languages 153

Soy Cheese–Fermented, Western Style, That Melts. May Contain 
Casein (Cow’s Milk Protein) 153, 1200, 1282, 1332, 1548, 1549, 
1763

Soy Cheese Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 1939

Soy Cheese–Non-Fermented, Western Style, That Melts. Typically 
Made with Tofu or Isolated Soy Proteins. Usually Contains Casein 
(A Protein from Cow’s Milk) 1427, 1763, 1995, 2020

Soy Cheese or Cheese Alternatives–General, Western Style, That 
Melts. Often Contains Casein (Cow’s Milk Protein) 964, 1062, 
1180, 1421, 1523, 1801, 1852, 1867, 1870, 1906, 1925, 1937, 1939, 
1940, 1941, 1960, 2001, 2006, 2053, 2106, 2129, 2163, 2252

Soy Cheesecake or Cream Pie, Usually Made with Tofu 1254, 1914
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Soy Chocolate or Cocoa (Toasted Soy Flour) (Also includes use of 
non-roasted Soy Flour or Soymilk or Lecithin in Making Chocolate) 
165, 364, 365, 457

Soy Coffee–Made from Roasted Soy Flour or Ground Roasted 
Soybeans 129, 165, 167, 264, 265, 341, 364, 365, 366, 457, 536, 
635, 785, 1103

Soy Coffee (Roasted Soy Flour)–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 364, 365

Soy cotyledon fi ber / polysaccharides (from making soy protein 
isolates). See Fiber

Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 834, 1151, 
1964, 1986

Soy, etymology of the word. See Etymology of the Word “Soy” and 
its Cognates / Relatives in English

Soy fi ber. See Fiber

Soy fl our companies (Europe). See Spillers Premier Products Ltd. 
(Puckeridge, Ware, Hertfordshire, England)

Soy fl our companies (Oceania). See Soy Products of Australia Pty. 
Ltd

Soy Flour, Defatted or Partially Defatted, Used as an Ingredient in 
Second Generation Commercial Products Such as Baked Goods, 
Pasta, etc.. 596

Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat, 
Unheated) 413, 422, 423, 450, 459, 464, 468, 470, 471, 472, 473, 
474, 475, 500, 505, 525, 532, 548, 584, 585, 595, 599, 612, 615, 
658, 685, 698, 714, 717, 806, 823, 827, 853, 872, 886, 913, 922, 
926, 969, 997, 1000, 1023, 1065, 1077, 1082, 1151, 1167, 1178, 
1182, 1186, 1194, 1218, 1232, 1244, 1260, 1289, 1349, 1355, 1386, 
1413, 1414, 1426, 1436, 1439, 1464, 1473, 1491, 1497, 1501, 1503, 
1505, 1519, 1562, 1591, 1650, 1660, 1712, 1726, 1731, 1748, 1759, 
1791, 1887, 1916, 1927, 1931, 1947, 1950, 1951, 1952, 1958, 1985, 
1990, 2026, 2049, 2070, 2125, 2151, 2171, 2179, 2201, 2214, 2247

Soy Flour, Grits, and Flakes–Use in Brewing Beer, Such as ADM 
Pro-zyme Flakes and Soybean Brew Flakes 534, 586, 663, 699, 
1151

Soy Flour, Grits and Flakes (Usually Defatted)–Etymology of These 
Terms and Their Cognates / Relatives in Various Languages 49, 468

Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually 
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 49, 
121, 129, 139, 153, 165, 215, 228, 233, 235, 264, 265, 271, 276, 
277, 290, 303, 313, 315, 329, 330, 337, 341, 355, 364, 365, 370, 
422, 442, 450, 452, 458, 466, 468, 476, 486, 500, 504, 515, 516, 
517, 524, 536, 537, 547, 556, 571, 579, 585, 587, 600, 604, 605, 
606, 607, 615, 627, 634, 643, 649, 651, 656, 661, 663, 674, 682, 
691, 697, 699, 700, 702, 703, 704, 706, 713, 722, 723, 744, 746, 
749, 765, 785, 786, 805, 819, 822, 834, 848, 860, 862, 882, 886, 

893, 894, 903, 910, 916, 926, 931, 949, 969, 972, 974, 986, 992, 
1000, 1016, 1023, 1034, 1044, 1052, 1054, 1068, 1081, 1082, 1085, 
1096, 1104, 1118, 1121, 1138, 1139, 1143, 1144, 1151, 1152, 1154, 
1158, 1165, 1166, 1178, 1183, 1186, 1222, 1235, 1244, 1245, 1246, 
1257, 1260, 1262, 1271, 1289, 1294, 1299, 1322, 1326, 1328, 1329, 
1330, 1334, 1338, 1357, 1370, 1382, 1386, 1388, 1393, 1397, 1414, 
1421, 1436, 1447, 1464, 1474, 1476, 1491, 1523, 1529, 1532, 1537, 
1543, 1567, 1568, 1591, 1636, 1660, 1661, 1669, 1671, 1681, 1703, 
1712, 1721, 1726, 1740, 1744, 1745, 1748, 1803, 1813, 1823, 1853, 
1865, 1867, 1921, 1931, 1935, 1955, 1957, 1960, 1969, 1979, 1985, 
1990, 1998, 2006, 2012, 2026, 2038, 2048, 2049, 2056, 2070, 2073, 
2101, 2106, 2125, 2171, 2179, 2182, 2214, 2252, 2262

Soy Flour–Imports, Exports, International Trade 699, 714, 1023

Soy Flour, Industrial Uses of–Other. See also: Adhesives or Glues 
for Plywood, Other Woods, Wallpaper, Building Materials, Etc.. 
459, 576, 600, 691

Soy Flour Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 699, 714, 913, 932, 1000, 1023, 1081, 1158, 
1413, 1414, 1523, 2125, 2247

Soy Flour Industry and Market Statistics, Trends, and Analyses–
Individual Companies or Products 604, 1473, 1959

Soy Flour or Defatted Soybean Meal in Cereal-Soy Blends, with 
Emphasis on Dry Products Used in Third World Countries, Often 
Used as Weaning Foods (such as CSM, WSB, etc.) 699, 1016, 1023, 
1031, 1054, 1081, 1144, 1152, 1328, 1349, 1378, 1444, 1823

Soy fl our, roasted. See Roasted soy fl our

Soy Flour, Textured (Including TVP, Textured Vegetable Protein) 
1054, 1081, 1154, 1158, 1175, 1194, 1246, 1322, 1326, 1421, 1504, 
1539, 1646, 1734, 1748, 1759, 1791, 1823, 1841, 1950, 1957, 2026, 
2048, 2106, 2125, 2201, 2214, 2252

Soy Flour–Whole or Full-fat 21, 49, 54, 104, 167, 248, 290, 300, 
302, 398, 429, 457, 459, 466, 491, 514, 534, 579, 587, 589, 593, 
595, 611, 615, 698, 699, 700, 713, 714, 806, 823, 853, 913, 914, 
916, 932, 969, 972, 986, 994, 997, 999, 1000, 1050, 1051, 1071, 
1077, 1081, 1088, 1090, 1104, 1138, 1144, 1154, 1158, 1167, 1182, 
1190, 1194, 1207, 1232, 1244, 1246, 1271, 1336, 1378, 1386, 1396, 
1413, 1414, 1418, 1421, 1426, 1439, 1464, 1473, 1491, 1501, 1503, 
1505, 1519, 1562, 1591, 1635, 1650, 1660, 1712, 1731, 1748, 1759, 
1791, 1841, 1887, 1916, 1927, 1931, 1947, 1950, 1951, 1952, 1957, 
1958, 1959, 1977, 2070, 2151, 2201, 2214, 2247

Soy Flour, Whole or Full-fat–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 21, 290, 466

Soy ice cream companies (USA). See Tofutti Brands, Inc. 
(Cranford, New Jersey)

Soy Ice Cream–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 265

Soy Ice Cream (General–Usually Non-Dairy) 265, 491, 517, 627, 
699, 714, 834, 847, 860, 924, 1134, 1151, 1180, 1226, 1245, 1274, 
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1283, 1284, 1286, 1352, 1426, 1473, 1528, 1530, 1582, 1588, 1634, 
1636, 1641, 1673, 1688, 1690, 1699, 1700, 1729, 1751, 1760, 1823, 
1867, 1939, 1940, 1941, 1964, 1986, 2006, 2106, 2128, 2129, 2141, 
2163, 2330

Soy Ice Cream Industry and Market Statistics, Trends, and 
Analyses–By Geographical Region 1939

Soy Ice Cream–Non-Soy Non-Dairy Relatives (As Made from 
Amazake, Fruit Juices, Peanuts, Field Peas, etc.) 1531, 1626, 1665, 
1666, 1673, 1685, 1699, 1700, 1762, 1767, 1809, 1870, 1893, 1896, 
1897, 1898, 1899, 1986, 2128, 2222

Soy infant formula. See Infant Formula, Soy-based

Soy is NOT Mentioned in the Document 1, 2, 3, 4, 5, 8, 9, 10, 11, 
12, 15, 16, 17, 25, 26, 27, 28, 29, 30, 32, 33, 34, 35, 36, 37, 38, 39, 
40, 41, 42, 43, 44, 47, 48, 50, 51, 53, 55, 59, 60, 61, 62, 63, 64, 65, 
66, 67, 68, 69, 71, 73, 74, 75, 76, 77, 79, 80, 81, 84, 85, 86, 87, 89, 
90, 91, 92, 94, 102, 103, 105, 106, 108, 109, 110, 111, 112, 115, 
116, 119, 120, 123, 124, 126, 132, 133, 134, 138, 142, 143, 151, 
154, 155, 156, 157, 158, 164, 168, 169, 170, 171, 172, 173, 174, 
175, 176, 177, 179, 182, 183, 185, 188, 194, 195, 196, 197, 198, 
205, 212, 213, 216, 223, 224, 225, 246, 247, 250, 256, 259, 260, 
262, 267, 269, 275, 278, 285, 286, 293, 301, 308, 311, 318, 321, 
322, 323, 324, 325, 326, 333, 349, 354, 359, 362, 363, 369, 374, 
378, 381, 384, 385, 388, 391, 408, 409, 410, 492, 502, 521, 527, 
528, 539, 545, 549, 572, 614, 630, 696, 707, 711, 721, 725, 731, 
732, 734, 745, 750, 756, 761, 776, 788, 826, 833, 858, 866, 870, 
920, 923, 933, 939, 959, 962, 963, 979, 995, 1011, 1032, 1046, 
1099, 1124, 1145, 1146, 1202, 1209, 1225, 1229, 1233, 1237, 1238, 
1239, 1254, 1255, 1259, 1269, 1273, 1285, 1288, 1298, 1307, 1313, 
1314, 1316, 1319, 1345, 1356, 1368, 1371, 1374, 1379, 1383, 1387, 
1420, 1452, 1496, 1499, 1540, 1542, 1571, 1581, 1620, 1621, 1624, 
1626, 1662, 1664, 1668, 1670, 1675, 1676, 1679, 1685, 1689, 1693, 
1695, 1698, 1701, 1706, 1707, 1708, 1709, 1720, 1730, 1738, 1749, 
1764, 1766, 1768, 1771, 1773, 1774, 1783, 1785, 1795, 1797, 1798, 
1804, 1815, 1818, 1820, 1821, 1825, 1828, 1832, 1838, 1843, 1846, 
1851, 1858, 1859, 1861, 1869, 1879, 1880, 1881, 1883, 1888, 1891, 
1892, 1894, 1895, 1901, 1903, 1905, 1918, 1919, 1922, 1923, 1930, 
1932, 1965, 1971, 1987, 1989, 1993, 1999, 2003, 2009, 2013, 2021, 
2031, 2040, 2068, 2079, 2080, 2083, 2085, 2124, 2134, 2148, 2152, 
2162, 2174, 2190, 2191, 2208, 2233, 2244, 2253, 2255, 2256, 2257, 
2258, 2260, 2309, 2325, 2327, 2332

Soy lecithin. See Lecithin, Soy

Soy Molasses or Soy Solubles–A By-Product of Making Soy 
Protein Concentrate Using the Aqueous Alcohol Wash Process. 
Rich in Isofl avones 1138, 2125, 2171, 2214

Soy Oil as a Commodity, Product, or Ingredient for Food Use (in 
Cookery or Foods). Its Manufacture, Refi ning, Trade, and Use. See 
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 18, 19, 20, 
31, 52, 97, 130, 165, 235, 244, 264, 265, 290, 303, 330, 341, 364, 
365, 442, 452, 456, 457, 467, 468, 488, 491, 493, 514, 536, 571, 
600, 622, 627, 669, 782, 785, 786, 807, 835, 859, 918, 987, 1012, 
1025, 1052, 1081, 1086, 1143, 1149, 1152, 1154, 1210, 1270, 1274, 
1326, 1328, 1357, 1367, 1382, 1415, 1423, 1466, 1487, 1505, 1636, 
1653, 1661, 1668, 1696, 1713, 1715, 1751, 1811, 1865, 1921, 1960, 

2048, 2140, 2171, 2215, 2228

Soy Oil Constants. Includes Index of Refreaction, Refreactive 
Index, Solidifi cation Point (Erstarrungspunkt), Specifi c Gravity. 
See also Iodine Number 21, 31, 52, 240, 264, 448, 600, 606, 607, 
2026, 2140

Soy Oil Constants–Iodine Number / Value 31, 52, 233, 240, 264, 
442, 448, 485, 555, 600, 606, 607, 1153

Soy Oil–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 1751

Soy oil–industry and market statistics. See Soybean Crushing

Soy Plant (The) (Ann Arbor, Michigan). See Rosewood Products 
Inc. (Ann Arbor)

Soy Products of Australia Pty. Ltd. (Bayswater, Victoria, Australia). 
Formerly F.G. Roberts Health Food Products (Melbourne) 698, 
1232, 1426, 1501, 1916

Soy Protein and Proteins–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 23, 56, 147, 162, 218, 
611, 1051, 1194

Soy protein companies (Israel). See Hayes Ashdod Ltd. and Hayes 
General Technology

Soy protein companies (USA). See Borden, Inc., Delsoy Products, 
Inc., Drackett Co. (The), Glidden Co. (The), Grain Processing 
Corporation, Griffi th Laboratories, Gunther Products, Inc., Laucks 
(I.F.) Co., Protein Technologies International (PTI), Rich Products 
Corporation

Soy Protein Concentrates, Textured 1246, 1421, 1461, 1504, 1734, 
1841, 1957, 2026, 2125, 2171, 2201, 2234

Soy Protein Council (Food Protein Council from 1971 to Dec. 
1981) 1262, 1421, 1734

Soy Protein, Industrial Uses of–Other. Shotgun Shell Casings 690

Soy Protein Isolates, Concentrates, or Textured Soy Protein 
Products–Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 932, 1023, 1081, 1138, 1158, 1175, 1326, 
1504, 1523, 1734, 1939, 2075, 2125

Soy Protein Isolates, Concentrates, or Textured Soy Protein 
Products–Industry and Market Statistics, Trends, and Analyses–
Individual Companies 759, 1532, 1561, 1646, 1734, 1759

Soy Protein Isolates, Industrial Uses of 656

Soy Protein Isolates, Textured (For Food Use Only, Including Spun 
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of 
Soy Proteins–Fibers (Artifi cial Wool Made from Spun Soy Protein 
Fibers) 894, 997, 1034, 1138, 1139, 1144, 1151, 1158, 1175, 1207, 
1246, 1322, 1326, 1421, 1504, 1530, 1539, 1660, 1734, 1791, 1823, 
1950, 2026, 2048, 2075, 2214
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Soy Protein Products (General, or Modern Products). See also: 
Nutrition–Protein, Protein Quality, and Amino Acid Composition 
162, 484, 541, 542, 543, 544, 563, 581, 592, 593, 656, 664, 691, 
932, 942, 987, 993, 1023, 1033, 1046, 1066, 1067, 1068, 1070, 
1074, 1081, 1082, 1143, 1151, 1152, 1158, 1162, 1165, 1207, 1212, 
1218, 1227, 1246, 1260, 1262, 1299, 1327, 1328, 1336, 1370, 1421, 
1552, 1565, 1660, 1734, 1751, 1931, 1950, 2214, 2216

Soy Proteins–Concentrates 894, 910, 932, 997, 1021, 1023, 1034, 
1052, 1054, 1062, 1072, 1073, 1081, 1082, 1138, 1139, 1143, 1144, 
1152, 1154, 1158, 1165, 1175, 1183, 1186, 1194, 1207, 1244, 1246, 
1260, 1262, 1289, 1312, 1322, 1326, 1328, 1336, 1370, 1386, 1393, 
1414, 1421, 1425, 1461, 1474, 1476, 1504, 1516, 1523, 1536, 1537, 
1539, 1541, 1543, 1561, 1660, 1711, 1712, 1721, 1726, 1734, 1740, 
1744, 1750, 1823, 1841, 1853, 1865, 1867, 1921, 1931, 1939, 1950, 
1955, 1957, 1968, 1977, 1985, 2006, 2048, 2081, 2101, 2125, 2171, 
2201, 2214, 2234

Soy Proteins–Concentrates–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 1082, 1865

Soy Proteins–Detection When Added to Other Food Products (Such 
as Meat or Dairy Products, Wheat Flour or Baked Goods) 476, 691, 
1151, 1155

Soy Proteins–Hydrolyzed and Hydrolysates (General), as in 
Flavourings, HVP, Cosmetics, Personal Care Products, Predigested 
Milk Replacers, etc.. 959, 1037, 1066

Soy Proteins–Isolates–Enzyme-Modifi ed Soy Protein with 
Whipping / Foaming Properties Used to Replace Egg Albumen, and 
Early Related Whipping / Aerating Agents or Products 141, 515, 
517, 530, 531, 547, 550, 580, 587, 589, 596, 604, 616, 623, 624, 
626, 627, 629, 634, 635, 641, 642, 643, 645, 646, 647, 651, 652, 
653, 656, 663, 667, 668, 669, 671, 674, 676, 677, 681, 687, 689, 
690, 691, 699, 704, 705, 713, 744, 759, 769, 814, 834, 847, 871, 
893, 894, 924, 934, 935, 997, 1009, 1034, 1035, 1036, 1052, 1054, 
1076, 1081, 1092, 1095, 1118, 1119, 1121, 1134, 1138, 1139, 1143, 
1151, 1158, 1175, 1179, 1180, 1204, 1207, 1219, 1221, 1222, 1223, 
1227, 1244, 1246, 1261, 1262, 1283, 1284, 1312, 1326, 1334, 1335, 
1348, 1370, 1371, 1399, 1421, 1474, 1483, 1504, 1528, 1529, 1532, 
1533, 1534, 1535, 1537, 1539, 1561, 1582, 1598, 1611, 1641, 1648, 
1711, 1725, 1727, 1729, 1734, 1745, 1823, 1832, 1950, 1955, 2049, 
2075, 2122, 2163, 2214, 2330

Soy Proteins–Isolates–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 604, 616, 834, 890, 
1197, 1865

Soy Proteins–Isolates, for Food Use. Also called Isolated Soy 
Protein. See also: Isolates, for Industrial (Non-Food) Use 141, 341, 
550, 580, 589, 604, 616, 623, 656, 664, 667, 669, 676, 691, 699, 
834, 838, 847, 893, 894, 910, 926, 932, 935, 1023, 1034, 1035, 
1043, 1052, 1054, 1081, 1082, 1096, 1101, 1126, 1139, 1144, 1148, 
1151, 1152, 1154, 1158, 1162, 1165, 1175, 1183, 1186, 1190, 1194, 
1197, 1207, 1227, 1235, 1244, 1246, 1260, 1261, 1262, 1271, 1312, 
1322, 1328, 1334, 1336, 1347, 1348, 1372, 1381, 1386, 1393, 1414, 
1421, 1425, 1461, 1474, 1476, 1479, 1500, 1504, 1523, 1524, 1528, 
1529, 1532, 1533, 1536, 1537, 1541, 1616, 1641, 1660, 1697, 1712, 

1721, 1726, 1727, 1734, 1740, 1744, 1750, 1763, 1823, 1829, 1842, 
1853, 1865, 1867, 1890, 1906, 1921, 1924, 1931, 1939, 1950, 1955, 
1957, 1968, 1970, 1977, 1985, 1995, 1998, 2006, 2026, 2038, 2049, 
2069, 2073, 2075, 2081, 2101, 2114, 2125, 2154, 2163, 2201, 2214, 
2234, 2252, 2321, 2329, 2330

Soy Proteins–Properties (Including Types {Globulins, Glycinin, 
Beta- and Gamma-Conglycinin}, 7S & 11S Protein Fractions and 
Subunits, Sedimentation Coeffi cients, Nitrogen Solubility, and 
Rheology) 117, 121, 153, 165, 254, 266, 320, 437, 456, 469, 533, 
652, 691, 790, 801, 890, 935, 997, 1015, 1017, 1037, 1044, 1051, 
1058, 1091, 1118, 1121, 1138, 1139, 1151, 1152, 1154, 1155, 1194, 
1197, 1223, 1227, 1246, 1302, 1303, 1328, 1349, 1386, 1402, 1474, 
1479, 1494, 1495, 1537, 1553, 1573, 1616, 1625, 1656, 1669, 1711, 
1727, 1734, 1742, 1750, 1799, 1805, 1823, 1845, 1850, 1884, 1889, 
1920, 1929, 1950, 1955, 1958, 2004, 2015, 2017, 2034, 2043, 2048, 
2088, 2095, 2163, 2201, 2214, 2216, 2236

Soy Proteins, Textured (General) 1082, 1152, 1222, 1257, 1289, 
1328, 1329, 1347, 1464, 1660, 1731, 1734, 1805, 1865, 1877, 1921, 
1935, 1939, 1969, 2006, 2049, 2073, 2106

Soy Proteins–Used as an Ingredient in or for Early Second 
Generation Commercial Food or Beverage Products 550, 580, 623, 
646, 647, 671, 687, 689, 759

Soy Pudding, Custard, Parfait, or Mousse (Usually made from 
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not 
Fermented 457, 491, 759, 834, 860, 1505, 1582, 1634, 1641, 1729, 
1822, 1914, 1925, 1940, 1986, 2025

Soy sauce. See Tamari, Teriyaki Sauce and Teriyaki (Soy Sauce is 
the Main Sauce Ingredient), Worcestershire Sauce

Soy Sauce and Shoyu–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 6, 45, 56, 78, 100, 232, 
254, 320, 928, 1469, 1577

Soy Sauce Companies (Asia)–Important Japanese Shoyu 
Manufacturers Other Than Kikkoman and Yamasa–Higashimaru, 
Marukin, Choshi, Higeta 1100, 1577

Soy sauce companies (Asia & USA). See San Jirushi Corp., and 
San-J International (Kuwana, Japan; and Richmond, Virginia), 
Yamasa Corporation (Choshi, Japan; and Salem, Oregon)

Soy sauce companies (international). See Kikkoman Corporation 
(Tokyo, Walworth, Wisconsin; and Worldwide)

Soy sauce companies or brands (USA). See Chun King, La Choy, 
Oriental Show-You Co

Soy Sauce, HVP Type (Non-Fermented or Semi-Fermented, Made 
with Acid-Hydrolyzed Vegetable Protein; an Amino Acid Seasoning 
Solution Rich in Glutamic Acid). Also Called Pejoratively Chemical 
Soy Sauce 535, 551, 655, 691, 788, 826, 928, 1015, 1044, 1059, 
1060, 1067, 1131, 1176, 1181, 1198, 1212, 1213, 1272, 1370, 1377, 
1399, 1445, 1454, 1478, 1480, 1561, 1813, 2016, 2026, 2073, 2164

Soy Sauce in Second Generation Products, Documents About 190
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Soy Sauce (Including Shoyu and Worcestershire Sauce)–Imports, 
Exports, International Trade 6, 57, 100, 306, 928, 1160, 1385, 1792, 
1793

Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and 
Traditional Worcestershire Sauce 6, 7, 13, 22, 23, 24, 45, 46, 52, 56, 
57, 58, 70, 72, 78, 82, 83, 98, 100, 104, 128, 129, 131, 135, 136, 
139, 148, 149, 150, 153, 165, 180, 190, 192, 204, 208, 211, 221, 
233, 254, 255, 257, 258, 261, 263, 264, 265, 284, 303, 306, 307, 
320, 337, 341, 345, 346, 364, 365, 382, 383, 393, 395, 396, 400, 
406, 407, 414, 415, 416, 417, 434, 439, 453, 457, 458, 463, 465, 
481, 498, 503, 510, 536, 543, 551, 553, 554, 564, 611, 613, 635, 
655, 680, 691, 693, 694, 699, 701, 716, 729, 731, 753, 754, 755, 
758, 763, 764, 770, 777, 785, 795, 799, 800, 812, 813, 816, 817, 
825, 828, 835, 841, 844, 845, 854, 859, 860, 864, 867, 876, 877, 
881, 885, 889, 896, 899, 904, 918, 928, 932, 960, 970, 974, 996, 
997, 998, 1000, 1010, 1015, 1028, 1029, 1048, 1049, 1053, 1054, 
1055, 1060, 1064, 1071, 1083, 1097, 1100, 1131, 1133, 1135, 1136, 
1137, 1143, 1150, 1152, 1154, 1160, 1163, 1164, 1166, 1185, 1195, 
1196, 1198, 1212, 1213, 1215, 1222, 1240, 1241, 1242, 1250, 1251, 
1258, 1264, 1272, 1281, 1291, 1292, 1295, 1297, 1300, 1305, 1306, 
1310, 1311, 1321, 1323, 1328, 1331, 1347, 1366, 1373, 1377, 1385, 
1389, 1391, 1392, 1394, 1399, 1406, 1410, 1430, 1432, 1434, 1440, 
1445, 1446, 1448, 1451, 1454, 1458, 1469, 1478, 1480, 1486, 1508, 
1515, 1516, 1521, 1526, 1555, 1566, 1567, 1570, 1577, 1579, 1585, 
1586, 1604, 1606, 1607, 1609, 1612, 1619, 1623, 1627, 1628, 1629, 
1637, 1638, 1651, 1652, 1663, 1680, 1683, 1731, 1740, 1741, 1744, 
1753, 1761, 1779, 1780, 1790, 1792, 1793, 1805, 1806, 1811, 1813, 
1860, 1862, 1867, 1878, 1882, 1893, 1917, 1921, 1924, 1946, 1960, 
1974, 2006, 2016, 2026, 2046, 2048, 2049, 2059, 2063, 2073, 2081, 
2089, 2105, 2106, 2110, 2126, 2130, 2138, 2154, 2156, 2164, 2168, 
2176, 2180, 2186, 2202, 2220, 2226, 2242, 2243, 2244, 2252, 2255, 
2257, 2259, 2275, 2295, 2321

Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap, 
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 23, 72, 
82, 165, 254, 255, 536, 867, 885, 1264, 1295, 1394, 1521, 1609, 
1652, 1731, 2130

Soy Sauce, Indonesian Sweet, Kecap Manis / Ketjap Manis. 
Indonesian Sweet Thick Spicy Soy Sauce / Indonesian Thick Sweet 
Soy Sauce 1347, 1609

Soy Sauce Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 45, 57, 100, 208, 211, 928, 932, 1213, 1292, 
1400, 1406, 1469, 1478, 1586, 2156, 2168

Soy Sauce Industry and Market Statistics, Trends, and Analyses–
Individual Companies 1478, 1882, 1917

Soy sauce–Korean-style. See Kanjang–Korean-Style Fermented 
Soy Sauce

Soy Sauce, Pale (Shiro Shoyu). Made in the Mikawa region of 
Central Japan near Nagoya. Shiro Means White in Japanese 1377

Soy sauce, price of. See Price of Soy Sauce, Worcestershire Sauce, 
or Early So-Called Ketchup (Which Was Usually Indonesian Soy 
Sauce)

Soy Sauce Production–How to Make Soy Sauce on a Commercial 
Scale 6, 699, 1310, 1609, 1917

Soy sauce residue or dregs. See Fiber–Residue or Dregs from 
Making Soy Sauce

Soy Sauce–Saishikomi Shoyu (Twice-Brewed) 1377, 1406, 1469, 
1612

Soy Sauce, Spray-dried, Powdered, or Vacuum Dried 826, 1213

Soy Sauce–Taiwanese Black Bean Sauce (Inyu), Made from Black 
Soybean Koji. A Type of Fermented Black Soybean Sauce 1400, 
1469, 1609, 2130

Soy sauce used in Worcestershire sauce. See Worcestershire Sauce–
With Soy Sauce Used as an Ingredient

Soy Sprouts–Etymology of This Term and Its Cognates / Relatives 
in Various Languages 52, 57, 145, 364, 365

Soy Sprouts, Homemade–How to Grow at Home or on a Laboratory 
Scale, by Hand 611

Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 52, 
57, 145, 165, 230, 265, 291, 314, 341, 364, 365, 474, 506, 507, 513, 
522, 523, 536, 537, 538, 597, 609, 611, 619, 635, 637, 654, 657, 
662, 670, 691, 712, 726, 733, 735, 736, 747, 751, 786, 819, 820, 
824, 860, 867, 898, 918, 988, 1006, 1144, 1151, 1152, 1154, 1185, 
1207, 1245, 1320, 1327, 1328, 1333, 1347, 1394, 1418, 1446, 1492, 
1630, 1643, 1731, 1740, 1744, 1808, 1878, 2006, 2015, 2026, 2049, 
2056, 2063, 2101, 2106, 2252

Soy whip topping. See Whip Topping

Soy wine. See Fermented Specialty Soyfoods

Soy Yogurt–Fermented / Cultured 153, 165, 249, 316, 317, 1185, 
1207, 1286, 1489, 1549, 1731, 1755, 1964, 1986, 2163, 2175, 2254

Soy Yogurt (Generally Non-Dairy) 1151, 1226, 1297, 1588, 1688, 
1940, 1960, 1986, 2006, 2042, 2065, 2106

Soy Yogurt Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 1964

Soy Yogurt–Not Fermented. Typically Made with Tofu (Includes 
varieties “with active cultures” that are not actually cultured / 
fermented) 1889

Soya Corporation of America and Dr. Armand Burke. See Also Dr. 
Artemy A. Horvath 699

Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (1929-
42), and Soya Foods Ltd. (1933)]. See Spillers Premier Products 
Ltd.

Soya Kaas Inc. See Swan Gardens Inc. and Soya Kaas Inc.
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Soya–Soybean Production and Soy Products 536

Soyana (Zurich, Switzerland) 1760

Soyatech (Publisher of Soya Bluebook and Soya Newsletter, Bar 
Harbor, Maine. Note: In March 1980 Peter Golbitz and Sharyn 
Kingma started Island Tofu Works, a tofu manufacturing company, 
in Bar Harbor, Maine) 1927, 1967, 2026, 2049, 2151, 2179

SoyaWorld Inc. See ProSoya

SoyaWorld, Inc. (Near Vancouver, British Columbia, Canada). 
Started 1997. Acquired in 2002 by Sanitarium Foods of Australia 
2272

Soybean archaeology. See Archaeology

Soybean Council of America. See American Soybean Association 
(ASA)–Soybean Council of America

Soybean crushers (Asia). See Ajinomoto Co. Inc. (Tokyo, Japan), 
Fuji Oil Co., Ltd. (Osaka, Japan), Incl. Fuji Purina Protein Ltd., 
Hohnen Oil Co., Ltd. (Tokyo, Japan)

Soybean Crushers (Europe). See Unilever Corp., Lever Brothers 
Co., Unimills B.V. (Netherlands)

Soybean crushers (Europe). See Hansa Muehle (Hamburg, 
Germany), Oelmuehle Hamburg AG (Hamburg, Germany), 
Stettiner Oelwerke (Stettin, Germany), Vandemoortele N.V. 
(Izegem, Netherlands)

Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels 
Midland Co. (ADM) (Decatur, Illinois), Bunge Corp. (White Plains, 
New York), Cargill, Inc. (Minneapolis, Minneapolis), Central Soya 
Co. (Fort Wayne, Indiana), Chicago Heights Oil Co. (Chicago 
Heights, Illinois), Dannen Mills (St. Joseph, Missouri), Delphos 
Grain & Soya Products Co. (Delphos, Ohio), Honeymead Products 
Co., Lauhoff Grain Co. (Danville, Illinois), Pillsbury Feed Mills 
and Pillsbury Co. (Minneapolis, Minnesota), Procter & Gamble Co. 
(Cincinnati, Ohio). Including the Buckeye Cotton Oil Co., Quincy 
Soybean Products Co. (Quincy, Illinois), Ralston Purina Co. (St. 
Louis, Missouri), Shellabarger Grain Co. / Shellabarger Soybean 
Mills (Decatur, Illinois), Spencer Kellogg & Sons, Inc. (Buffalo, 
New York), Staley (A.E.) Manufacturing Co. (Decatur,, Swift & Co. 
(Illinois)

Soybean Crushers (USA). See Seed Companies, Soybean–Funk 
Brothers Seed Co. (Bloomington, Illinois)–After 1924, Sinaiko 
Family and Iowa Milling Co. (Cedar Rapids, Iowa)

Soybean crushers (USA), Cooperative. See Boone Valley 
Cooperative Processing Association (Eagle Grove, Iowa), Dawson 
Mills (Dawson, Minnesota), Far-Mar-Co, Inc., Farmland Industries, 
Inc., Honeymead (Mankato, Minnesota), Land O’Lakes, Inc., North 
Iowa Cooperative Processing Association, (Manly, Iowa), Ohio 
Valley Soybean Cooperative (Henderson, Kentucky), Riceland 
Foods (Named Arkansas Grain Corp. before Sept. 1970)

Soybean crushers (USA), Early. See Elizabeth City Oil and 

Fertilizer Co. (Elizabeth City, North Carolina; 1915)

Soybean Crushers (USA), Early–Pacifi c Oil Mills and Albers 
Brothers Milling Co. (Seattle, Washington; 1911), Elizabeth City 
Oil and Fertilizer Co. (Elizabeth City, North Carolina; 1915. By 
1917 six other North Carolina oil mills were crushing soybeans), 
Chicago Heights Oil Mfg. Co. (Chicago Heights, Illinois; 1920), 
A.E. Staley Mfg. Co. (Decatur, Illinois; 1922), Piatt County 
Cooperative Soy Bean Co. (Monticello, Illinois; 1923–batch 
solvent), Blish Milling Co. (Seymour and Crothersville, Indiana; 
1923), Eastern Cotton Oil Co. (Norfolk, Virginia; 1924–continuous 
solvent) 240, 264, 459, 600, 606, 607

Soybean Crushing–Equipment–Hydraulic Presses 459, 491, 532, 
606, 607, 860, 1586

Soybean Crushing–Equipment–Screw Presses and Expellers 
(Continuous, Mechanical) 459, 491, 532, 579, 606, 607, 615, 627, 
860, 1151, 1533, 1543, 2026, 2140

Soybean Crushing–Equipment–Solvent Extraction 97, 341, 456, 
459, 491, 532, 586, 606, 607, 615, 627, 663, 685, 691, 708, 718, 
766, 782, 835, 836, 838, 860, 987, 1025, 1151, 1154, 1155, 1476, 
1530, 1533, 1536, 1539, 1543, 1578, 1865, 2026, 2140, 2214

Soybean Crushing–Equipment–Wedge Press and Hand-Turned 
Screw Press (Early Technology from China and Manchuria) 606, 
607

Soybean Crushing–Explosions and/or Fires in Soybean Solvent 
Extraction Plants (Making Soy Oil and Soybean Meal) 1533, 1539

Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal) 
240, 459, 663, 924, 1151, 1530, 1539, 1543, 1669, 1890

Soybean Crushing, Including Production and Trade of Soybean 
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market 
Statistics, Trends, and Analyses–341, 606, 607, 785, 860, 1194, 
1415, 1543, 1636, 1669, 2151, 2179

Soybean crushing–solvents. See Solvents

Soybean–General Comprehensive and Basic Important Publications 
about Soybeans 341, 1152, 1328, 1744

Soybean–Genetic Diversity, Variability and Population Structure 
2284, 2289

Soybean–Growth Regulators / Substances Such as Triiodobenzoic 
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins, 
Dicamba, and Florigen 710, 762, 1239, 1794

Soybean koji. See Koji, Soybean

Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as 
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses 
45, 82, 97, 165, 243, 341, 836, 860, 1476, 2275

Soybean Meal–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 364, 430, 431, 432
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Soybean meal pellets. See Pellets Made from Soybean Meal

Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake, 
Beancake, Soybean Cake, Oilmeal, or Presscake 21, 97, 129, 130, 
152, 162, 165, 190, 191, 204, 207, 222, 233, 235, 264, 268, 270, 
297, 303, 341, 364, 365, 376, 430, 431, 433, 451, 456, 457, 458, 
466, 499, 514, 530, 531, 532, 534, 535, 536, 537, 558, 563, 578, 
586, 603, 605, 606, 607, 617, 629, 636, 638, 652, 675, 682, 685, 
691, 708, 716, 718, 722, 729, 766, 768, 771, 781, 782, 785, 805, 
829, 834, 835, 836, 838, 842, 849, 859, 860, 879, 887, 888, 906, 
918, 928, 948, 958, 974, 981, 987, 1025, 1044, 1053, 1054, 1081, 
1148, 1149, 1153, 1154, 1155, 1175, 1183, 1185, 1213, 1235, 1262, 
1292, 1326, 1338, 1393, 1417, 1419, 1423, 1447, 1454, 1469, 1473, 
1476, 1477, 1480, 1505, 1523, 1524, 1547, 1555, 1567, 1578, 1591, 
1636, 1655, 1661, 1713, 1724, 1744, 1751, 1813, 1814, 1950, 1957, 
1964, 1982, 1983, 2026, 2048, 2049, 2069, 2090, 2213, 2214, 2275

Soybean–Morphology, Structure, and Anatomy of the Plant and Its 
Seeds 147, 341, 1010, 1493, 1715, 1811

Soybean–Morphology, Structure, and Anatomy of the Plant and Its 
Seeds as Determined by Microscopy or Microscopic Examination 
22, 148, 165, 254, 307, 399, 458, 613, 804, 835, 836, 1010, 1586, 
1644, 1877, 1974, 2103, 2110

Soybean oil. See Soy Oil

Soybean oil constants. See Soy Oil Constants

Soybean paste. See Miso

Soybean pellets. See Pellets Made from Soybean Meal

Soybean–Physiology and Biochemistry (Including Photoperiodism, 
Photosynthesis, Translocation, Plant Water Relations, Respiration, 
Photorespiration) 288, 425, 467, 490, 511, 523, 526, 567, 610, 625, 
662, 710, 715, 724, 735, 736, 748, 762, 767, 772, 778, 779, 780, 
798, 802, 811, 852, 865, 909, 940, 950, 1026, 1045, 1113, 1114, 
1117, 1152, 1217, 1277, 1328, 1453, 1493, 1522, 1605, 1657, 1794, 
1872, 2142, 2177, 2196, 2234, 2269

Soybean–Physiology and Biochemistry–Maturity Groups 860, 
1127, 1608, 1639, 1750, 1758, 1814, 2026

Soybean–Physiology–Drought Tolerance 52

Soybean–Physiology–Mycorrhiza / Mycorrhizae / Mycorrhizal 
Relations with Vesicular-Arbuscular Soil Fungi of the Genus 
Glomus or Endogone 503, 1317, 1366

Soybean–Physiology–Photoperiodism / Photoperiod, Photoperiodic 
Effects, or Photo-Thermal Responses 494, 518, 519, 1416

Soybean–Physiology–Tolerance to Cold, Chilling, or Low 
Temperatures, and Cold Tolerant Varieties 2142, 2238

Soybean processing. See Soybean Crushing

Soybean production. See–Fertilizers and Plant Nutrition, Crop 

Rotation of Soybean Plants for Soil Improvement, Cropping 
Systems: Intercropping, Interplanting, or Mixed Cropping, 
Cultural Practices, Green Manure, Harvesting and Threshing, 
Identity Preserved / Preservation, Organically Grown Soybeans, 
Plant Protection from Diseases, Pests and Other Types of Injury 
(General), Price of Soybeans, Soybean Seeds and Soybean 
Products–Except Sauces (Which See), Seed Germination or 
Viability–Not Including Soy Sprouts, Seed Quality, Soybean 
Variety Development and Breeding–New Soybean Varieties in the 
USA, Yield Statistics, Soybean

Soybean production and the soil. See Soil Science

Soybean production–Farm equipment. See Machinery 
(Agricultural), Implements, Equipment, and Mechanization

Soybean production–Farm Machinery. See Tractors

Soybean Production–General, and Amount Produced 167, 459, 678, 
854, 1007, 1347, 1523

Soybean Production–Industry and Market Statistics, Trends, and 
Analyses 1328, 1505, 1639, 1710, 1981, 2049, 2101

Soybean production–Marketing. See Marketing Soybeans

Soybean production–Nitrogen fi xation. See Nitrogen Fixation, 
Inoculation, Nodulation–Etymology of Related Terms

Soybean production–Nitrogen Fixation and Inoculation. See 
Nitragin Inoculant and The Nitragin Company, Urbana Laboratories

Soybean production, organic. See Organic Soybean Production

Soybean production–Plant protection. See Diseases (Bacterial, 
Fungal, and Viral / Virus), Insects–Pest Control. See also: Integrated 
Pest Management, Nematodes–Disease Control, Pesticides 
(General), Weeds–Control and Herbicide Use

Soybean Production–Sustainability or Sustainable Agriculture 2072

Soybean Rust (Fungal Disease) 1608

Soybean Seeds–Anthocyanins in Seed Coat Cause Black Color. 
Often Used as Food Medicinal Value 2311, 2313, 2320

Soybean Seeds–Black in Color. Food Use is Not Mentioned 23, 
209, 228, 283, 290, 341, 457, 469, 478, 530, 531, 537, 571, 583, 
622, 1608, 1878, 2183, 2188, 2223, 2311, 2313, 2320

Soybean Seeds–Black in Color. Used as Food (Including in 
Fermented Black Soybeans and Inyu), Beverage, Feed, or 
Medicine, or Their Nutritional Value 21, 165, 254, 297, 532, 611, 
867, 1240, 1241, 1400, 1410, 1606, 2002

Soybean Seeds–Brown in Color. Especially Early Records 21, 165, 
209, 254, 283, 537

Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early 
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or 
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Medium Green, Medium Early Green, Medium Green, Samarow, 
Sonoma, and Tashing 23, 165, 228, 290, 627, 635

Soybean Seeds–Mottled, Speckled, Spotted, Striped, Banded, 
Flecked, Variegated, or Bicolored 209, 290

Soybean Seeds–Red in Color 290

Soybean Seeds–White in Color 254

Soybean Seeds–Yellow in Color. Including Yellowish White, Cream 
Colored, and Pale (Pallida). Especially Early Records. See also: 
Soybean Seeds–White 21, 23, 57, 165, 228, 270, 290, 537, 1608

Soybean–Taxonomy / Classifi cation 341, 1715

Soybean Varieties Canada–Harosoy 948

Soybean Varieties Canada–Harovinton–Large-Seeded and / or 
Vegetable-Type 1736, 1872, 1890, 2017, 2078

Soybean Varieties Canada–Maple Arrow 1253

Soybean Varieties USA–Amherst–Early Introduction 283

Soybean Varieties USA–Arlington–Early Introduction 228

Soybean Varieties USA–Baird–Early Introduction 283

Soybean Varieties USA–Bansei–Large-Seeded and / or Vegetable-
Type 611

Soybean Varieties USA–Barchet–Early Introduction 283, 537, 1608

Soybean Varieties USA–Biloxi–Early Introduction 518, 519, 529, 
537, 1608

Soybean Varieties USA–Black Ebony–Early Introduction 532

Soybean Varieties USA–Black Eyebrow–Early Introduction 399

Soybean Varieties USA–Brindle–Early Introduction 283

Soybean Varieties USA–Brownie–Early Introduction 283

Soybean Varieties USA–Buckshot–Early Introduction 283, 341

Soybean Varieties USA–Butterball–Early Introduction 283, 341

Soybean Varieties USA–Cherokee–Large-Seeded and / or 
Vegetable-Type 1608

Soybean Varieties USA–Chiquita–Early Introduction 530, 537

Soybean Varieties USA–Cloud–Early Introduction 228, 283

Soybean Varieties USA–Delsoy–Large-Seeded and / or Vegetable-
Type 1608

Soybean Varieties USA–Dunfi eld–Early Introduction 530, 531, 537, 

606, 1608

Soybean Varieties USA–Easycook / Easy Cook–Early Introduction. 
Large-Seeded and/or Vegetable-Type 537, 612, 1608

Soybean Varieties USA–Ebony–Early Introduction 228, 283, 532

Soybean Varieties USA–Eda–Early Introduction 283, 341

Soybean Varieties USA–Emperor–Large-Seeded and / or Vegetable-
Type 1757

Soybean Varieties USA–Flat King–Early Introduction 283

Soybean Varieties USA–Fuji–Large-Seeded and / or Vegetable-
Type 611

Soybean Varieties USA–Funk Delicious–Large-Seeded and / or 
Vegetable-Type 516

Soybean Varieties USA–Giant Green–Large-Seeded and / or 
Vegetable-Type 516

Soybean Varieties USA–Guelph–Early Introduction 283, 341

Soybean Varieties USA–Haberlandt–Early Introduction 135, 283, 
1608

Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded 
and / or Vegetable-Type 537, 1608

Soybean Varieties USA–Higan–Large-Seeded and / or Vegetable-
Type 516

Soybean Varieties USA–Hokkaido–Large-Seeded and / or 
Vegetable-Type 611

Soybean Varieties USA–Hollybrook–Early Introduction 228, 283, 
537, 1608

Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu, 
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow, 
Early, Eda Mame, Coffee Berry 228, 283, 341, 365, 537

Soybean Varieties USA–Jackson–Large-Seeded and / or Vegetable-
Type 1608

Soybean Varieties USA–Jogun–Large-Seeded and / or Vegetable-
Type 611

Soybean Varieties USA–Kanrich–Large-Seeded and / or Vegetable-
Type 1141

Soybean Varieties USA–Kentucky–Early Introduction 228

Soybean Varieties USA–Kingston–Early Introduction 283, 341, 
1757

Soybean Varieties USA–Laredo–Early Introduction 530, 537, 583, 
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1608

Soybean Varieties USA–Mammoth Brown–Early Introduction 537

Soybean Varieties USA–Mammoth–Early Introduction 283, 341

Soybean Varieties USA–Mammoth Yellow–Early Introduction 504, 
530, 537, 1608

Soybean Varieties USA–Manchu–Early Introduction 399, 530, 531, 
532, 537

Soybean Varieties USA–Mandarin–Early Introduction 530, 531, 
1141

Soybean Varieties USA–Manhattan–Early Introduction 228, 283

Soybean Varieties USA–Medium Green–Early Introduction 228, 
341, 530

Soybean Varieties USA–Medium Yellow–Early Selection (1905). 
Renamed Midwest by 1923 228

Soybean Varieties USA–Meyer–Early Introduction 283

Soybean Varieties USA–Mikado–Early Development 228

Soybean Varieties USA–Morse–Early Introduction 228

Soybean Varieties USA–Nanda–Large-Seeded and / or Vegetable-
Type 1608

Soybean Varieties USA–Nuttall–Early Introduction 283

Soybean Varieties USA–Ogemaw / Ogema–Early Development. 
Synonym–Dwarf Brown (Morse 1948) 283, 341, 530

Soybean Varieties USA–Okute / O’kute / O’Kute–Early 
Introduction 228

Soybean Varieties USA–Otootan / O-too-tan–Early Introduction 
537, 1608

Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 228, 
469, 530, 531, 1608

Soybean Varieties USA–Pingsu–Early Introduction 283

Soybean Varieties USA–Protana–Specialty, High Protein 1713

Soybean Varieties USA–Proto–Specialty, High Protein 2205

Soybean Varieties USA–Provar–Specialty, High Protein 1713

Soybean Varieties USA–Rokusun–Large-Seeded and / or Vegetable-
Type 612, 1608

Soybean Varieties USA–Samarow–Early Introduction 283, 341

Soybean Varieties USA–Seminole–Large-Seeded and / or 

Vegetable-Type 1608

Soybean Varieties USA–Shanghai–Early Introduction 283

Soybean Varieties USA–Sooty–Early Selection 1757

Soybean Varieties USA–Sousei–Large-Seeded and / or Vegetable-
Type 516

Soybean Varieties USA–Southern Prolifi c–Early Introduction 537

Soybean Varieties USA–Swan–Early Introduction 228, 283

Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel 
Black–Early Introduction 537, 1608

Soybean Varieties USA–Tokyo / Tokio–Early Introduction 283, 
537, 1608

Soybean Varieties USA–Tortoise Egg–Large-Seeded and / or 
Vegetable-Type 611

Soybean Varieties USA–Vinton 81–Large-Seeded and / or 
Vegetable-Type 1736, 1998, 2054

Soybean Varieties USA–Vinton–Large-Seeded and / or Vegetable-
Type 1736, 1889, 2002, 2017, 2018, 2132, 2180

Soybean Varieties USA–Virginia–Early Selection (1907) 530, 537, 
1608

Soybean Varieties USA–Willomi–Large-Seeded and / or Vegetable-
Type 611

Soybean Varieties USA–Wilson–Early Introduction 228

Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 / 
Wilson-5 / Wilson V–Early Selection (1912) 1757

Soybean Varieties USA–Wing’s Mongol–Early Development 228

Soybean Varieties USA–Yosho–Early Introduction 283

Soybean Variety Development and Breeding–New Soybean 
Varieties in the USA 1253

Soybeans, black. See Soybean Seeds–Black in Color

Soybeans, ground (used as food). See Whole Dry Soybeans

Soybeans, whole dry (used unprocessed as food). See Whole Dry 
Soybeans

Soybeans, wild. See Wild Soybeans (General)

Soyco Foods. See Galaxy Nutritional Foods, Inc. (Orlando, Florida)

Soyfood products, commercial. See Commercial Soy Products–New 
Products
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Soyfoods Association of North America (SANA). Founded 30 June 
1978 in Ann Arbor, Michigan 1341

Soyfoods Center. See Soyinfo Center (Lafayette, California)

Soyfoods companies (Asia). See Yeo Hiap Seng Ltd. (Singapore 
and Malaysia) and Affi liates

Soyfoods companies (Canada). See Yves Veggie Cuisine 
(Vancouver, BC, Canada)

Soyfoods companies (Europe). See British Arkady Company Ltd. 
(Manchester, England), Bruno Fischer GmbH (Aetorf, Germany), 
Galactina S.A. (Belp, Switzerland), Haldane Foods Group Ltd. 
(Newport Pagnell, Buckinghamshire, England), Innoval / Sojalpe, 
Lima N.V. / Lima Foods (Sint-Martens-Latem, Belgium; and 
Mezin, France), Sojinal / Biosoja (Formerly Cacoja), Soyana 
(Zurich, Switzerland)

Soyfoods companies (USA). See Farm Food Co. (San Rafael, 
then San Francisco, California), Farm Foods, and Farm Soy 
Dairy, Galaxy Nutritional Foods, Inc. and its Soyco Foods Div. 
(Orlando, Florida), Hain Celestial Group, Inc. (Uniondale, New 
York), Lightlife Foods, Inc. (Turners Falls, Massachusetts), Rella 
Good Cheese Co. (Santa Rosa, California). Previously Brightsong 
Tofu, SunRich Food Group (Hope, Minnesota), White Wave, Inc. 
(Boulder, Colorado)

Soyfoods (General Food Uses of Soybeans) 243, 429, 635, 860, 
974, 1007, 1053, 1054, 1309, 1421, 1493, 1853, 1855, 1865, 1867, 
2006, 2063, 2081, 2151, 2179, 2181, 2182, 2201

Soyfoods movement. See Farm (The) (Summertown, Tennessee), 
Rodale Press (Emmaus, Pennsylvania), Soyatech (Bar Harbor, 
Maine), Soyfoods Association of North America (SANA)

Soyfoods Movement in Africa 1275, 1294

Soyfoods Movement in Asia (Traditionally Non-Soy Countries 
Such as India) 1330

Soyfoods Movement in Europe 1167, 1464, 1503, 1792, 1793

Soyfoods Movement in Mexico and Central America 1492

Soyfoods Movement in North America (USA & Canada, General) 
1341, 1531, 1870, 1889, 1986, 2009, 2016, 2073, 2254

Soyfoods Movement in the Caribbean 1964

Soyfoods Movement–Periodicals, Including Soycraft, Soyfoods, 
Soya Foods, Soya Newsletter, Soya International, Soyfoods Canada 
Newsletter, etc 1352, 2049

Soyinfo Center (Lafayette, California). Named Soyfoods Center 
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 1220, 
1258, 1347, 1377, 1381, 1384, 1453, 1476, 1504, 1535, 1539, 1541, 
1634, 1673, 1675, 1699, 1700, 1734, 1786, 1862, 1890, 1964, 2075, 
2143, 2206, 2253, 2272, 2275, 2305, 2326, 2329

Soymilk. See Calf, Lamb, or Pig Milk Replacers

Soymilk and tofu in India. See Child Haven International (Maxville, 
Ontario, Canada)

Soymilk Companies (Asia)–Kibun, Marusan-Ai, Mitsubishi, Meiji, 
and Saniku Shokuhin in Japan 1395, 1431, 1438, 1477, 1503, 1592, 
1615, 1634, 1667, 1687, 1750, 2272, 2329

Soymilk companies (Canada). See Malnutrition Matters, ProSoya, 
SoyaWorld, Inc. (Near Vancouver, British Columbia, Canada)

Soymilk companies (Europe). See Alpro (Wevelgem, Belgium), 
Plamil Foods Ltd. (Folkestone, Kent, England) and The Plantmilk 
Society, Unisoy Milk ‘n’ By-Products (Stockport, Cheshire, 
England)

Soymilk companies (Europe and Africa). See Actimonde S.A. 
(Agrolactor system)

Soymilk companies (USA). See American Soy Products (Saline, 
Michigan), Pacifi c Foods of Oregon, Inc. (Tualatin, Oregon), 
Vitasoy, White Wave Foods, a Division of Dean Foods (Dallas, 
Texas); Maker of Silk Soymilk, WholeSoy & Co. (subsidiary of 
TAN Industries, Inc., California)

Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk). 
Also Called Soybase or Soy Base 153, 165, 265, 341, 457, 1089, 
1226, 1500, 1524, 1588, 1634, 1654, 1688, 1714, 1760, 1957, 2063, 
2272

Soymilk Cream (Rich, Thick Soymilk to Be Used Like Cream). See 
also: Non-Dairy Creamer 296, 1528, 2272

Soymilk curds. See Curds Made from Soymilk

Soymilk Equipment 1438, 1500, 1592, 1599, 1634, 1714, 2127, 
2272

Soymilk Equipment Companies (Europe). See APV Systems, Soya 
Technology Division. Formerly named Danish Turnkey Dairies 
Ltd., Alfa-Laval (Lund, Sweden), Tetra Pak International (Lund, 
Sweden)

Soymilk–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 265, 1226, 2272

Soymilk fed (or not fed) to infants in China. See Infants or 
Recently-Weaned Children Fed (or Not Fed) Soymilk in China

Soymilk, Fermented, in Liquid or Viscous Form (Basic Research, 
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili, 
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy 
Cheese, and Soy Kefi r 153, 249, 254, 265, 317, 341, 399, 457, 466, 
1093, 1286, 1433, 1502, 1526, 1552, 1557, 1615, 1632, 1642, 1725, 
1755, 1865, 2063, 2254, 2315

Soymilk, Fermented–Soy Kefi r 153, 165, 316, 1209, 1986, 2175

Soymilk, Fermented–Unusual Fermented Dairy Products (Such as 
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Viili or Piima) that Can Also Be Made from Soymilk. See also: Soy 
Yogurt–Fermented and Soy Cheese–Fermented 1254

Soymilk, Homemade–How to Make at Home or on a Laboratory 
or Community Scale, by Hand or with a Soymilk Maker / Machine 
249, 265, 2272

Soymilk–Imports, Exports, International Trade 2272

Soymilk in Second Generation Products, Documents About 2272

Soymilk Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1175, 1438, 1592, 1634, 1654, 1667, 1732, 
1833, 1863, 1864, 1939, 1940, 1941, 1967, 2001, 2014, 2025, 2272

Soymilk Industry and Market Statistics, Trends, and Analyses–
Larger Companies 932, 1000, 1503, 1634, 1654, 1667, 1688, 1760, 
1833, 1864, 1902, 1940, 1941, 2272

Soymilk Industry and Market Statistics, Trends, and Analyses–
Smaller Companies 2272

Soymilk Made from Sprouted / Germinated Soybeans 2272

Soymilk–Marketing of 1833, 1848, 2062, 2272

Soymilk Production–How to Make Soymilk on a Commercial Scale 
1988, 2048, 2272

Soymilk shakes. See Shakes

Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and 
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See 
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese 
or Cheese Alternatives 52, 129, 141, 153, 165, 190, 233, 249, 251, 
252, 254, 255, 264, 265, 290, 296, 303, 316, 330, 337, 341, 364, 
365, 375, 399, 442, 449, 452, 457, 458, 463, 464, 467, 473, 477, 
495, 536, 537, 611, 627, 635, 657, 699, 786, 834, 860, 867, 895, 
918, 921, 924, 932, 952, 971, 974, 993, 1000, 1005, 1018, 1020, 
1023, 1033, 1054, 1077, 1078, 1088, 1089, 1101, 1143, 1144, 1151, 
1152, 1154, 1159, 1171, 1175, 1180, 1185, 1190, 1192, 1206, 1207, 
1212, 1226, 1235, 1247, 1248, 1249, 1274, 1275, 1286, 1294, 1326, 
1328, 1339, 1354, 1363, 1376, 1381, 1386, 1395, 1407, 1413, 1414, 
1422, 1426, 1428, 1429, 1453, 1473, 1476, 1477, 1482, 1500, 1503, 
1505, 1523, 1524, 1528, 1530, 1546, 1572, 1588, 1597, 1599, 1615, 
1617, 1631, 1635, 1636, 1639, 1647, 1654, 1665, 1666, 1667, 1673, 
1684, 1688, 1694, 1697, 1699, 1700, 1703, 1718, 1722, 1725, 1731, 
1732, 1736, 1740, 1750, 1760, 1770, 1784, 1789, 1790, 1799, 1800, 
1801, 1805, 1817, 1822, 1823, 1833, 1842, 1844, 1847, 1848, 1853, 
1856, 1857, 1864, 1865, 1867, 1885, 1889, 1890, 1902, 1906, 1914, 
1921, 1925, 1935, 1936, 1937, 1938, 1939, 1940, 1941, 1945, 1946, 
1954, 1957, 1960, 1961, 1964, 1967, 1970, 1975, 1986, 1988, 1991, 
1992, 1996, 1998, 2001, 2002, 2006, 2012, 2017, 2018, 2025, 2026, 
2034, 2037, 2038, 2042, 2048, 2049, 2053, 2062, 2063, 2064, 2065, 
2066, 2073, 2078, 2081, 2106, 2109, 2121, 2127, 2128, 2129, 2133, 
2141, 2163, 2171, 2172, 2180, 2205, 2218, 2221, 2222, 2252, 2272, 
2283, 2294, 2295, 2296, 2315, 2321, 2329

Soymilk, Spray-Dried or Powdered 153, 165, 341, 457, 932, 1000, 
1088, 1089, 1151, 1426, 1431, 1500, 1505, 1847, 1927, 1950, 1958, 

1964, 2002, 2048, 2049, 2063, 2179, 2272

Soymilk, Spray-Dried or Powdered, Used as an Ingredient in Non-
Beverage Commercial Products Such as Ice Creams, Yogurts, 
Cheeses, Desserts, or Entrees 1719, 2272

Soymilk Standards or Standard of Identity 2272

Soymilk, Used as an Ingredient in Non-Beverage Commercial 
Products Such as Ice Creams, Yogurts, Cheeses, Desserts, or 
Entrees 598, 650, 2272

Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste 
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy 
Flour Mixed with a Little Oil) 1151, 1180, 1274, 1731, 1950, 2106, 
2209, 2262

Soynut companies (Europe & USA). See Solnuts B.V. (Tilburg, The 
Netherlands; and Hudson, Iowa). Including Edible Soy Products

Soynuts–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 139, 651

Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame 
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun 
(Lunar New Year) in Japan and Parched Soybeans 139, 265, 341, 
364, 365, 536, 589, 611, 651, 1089, 1180, 1194, 1274, 1646, 1731, 
1751, 1790, 1867, 1935, 1951, 1952, 1957, 2006, 2026, 2049, 2070, 
2106, 2201, 2209, 2262

Space Travel or NASA Bioregenerative Life Support Systems 2021

Spectrophotometry. See Seed Composition–High-Speed 
Measurement Techniques, such as Near Infrared Refl ectance (NIR) 
Anlysis and Spectrophotometry

Spencer Kellogg & Sons, Inc. (Buffalo, New York) 600, 607, 860, 
903, 1221, 1536

Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire, 
England). Including Soya Foods Ltd [Named Soya Flour 
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)]. 
And incorporating British Soya Products (1932) 429, 457, 459, 697, 
702, 703, 706, 714, 806, 819, 853, 862, 969, 992, 1000, 1349, 1355, 
1388, 1464, 1473, 1491, 1791

Sprouted soybeans used to make soymilk. See Soymilk Made from 
Sprouted / Germinated Soybeans

Sprouts. See Soy Sprouts

Spun soy protein fi bers. See Soy Proteins–Textured Soy Protein 
Isolates

Spun soy protein fi bers used in meat alternatives. See Meat 
Alternatives–Kesp (Spun Soy Protein Fibers)

Sri Lanka. See Asia, South–Sri Lanka

Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by 
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Tate & Lyle PLC in June 1988) 459, 600, 606, 607, 627, 671, 675, 
759, 860, 935, 997, 1042, 1052, 1054, 1092, 1095, 1119, 1158, 
1204, 1219, 1222, 1261, 1262, 1283, 1284, 1326, 1334, 1341, 1370, 
1386, 1393, 1419, 1421, 1528, 1532, 1535, 1537, 1561, 1598, 1611, 
1727, 1729, 1823, 2122

Standardization of nomenclature of soybean varieties. See 
Nomenclature of Soybean Varieties–Standardization of and 
Confusion

Standards, Applied to Soybeans or Soy Products 600, 853, 1152, 
1154, 1328

Standards for soyfoods. See Individual foods, e.g., Tofu Standards

Starch (Its Presence or Absence, Especially in Soybean Seeds) 6, 
18, 21, 23, 24, 49, 52, 56, 98, 104, 121, 130, 146, 147, 153, 162, 
163, 165, 167, 181, 215, 228, 233, 235, 243, 249, 254, 264, 279, 
398, 418, 429, 458, 486, 516, 680, 700, 708, 834, 859, 894, 931, 
971, 1143, 1310, 1320, 1327, 1348, 1381, 1415, 1454, 1492, 1566, 
1686, 1746, 2011, 2069

Starter culture for tempeh. See Tempeh Starter Culture, Spores, or 
Inoculum

Statistics. See Industry and Market Analyses and Statistics, the 
specifi c product concerned, e.g. Tofu Industry and Market Statistics

Statistics on soybean production. See Soybean Production and 
Trade–Industry and Market Statistics,

Statistics on soybean production, area and stocks. See individual 
geographic regions (such as Asia, Europe, Latin America, United 
States, etc.) and nations within each region

Statistics on soybean yields. See Yield Statistics, Soybean

Steroids, Steroid Hormones, and Sterols–Industrial Uses of Soy Oil 
713, 1533, 1539, 1543

Sterols or Steroid Hormones in Soybeans (Phytosterols–Including 
Beta-Sitosterol, Campesterol, and Stigmasterol from Which 
Steroids Such as Progesterone, Hydrocortisone, and Cortisone Can 
Be Made) 431, 581, 606, 607, 708, 807, 974, 1148, 1183, 1238, 
1310, 1374, 1539, 1543, 1669, 1786, 1811, 1816, 1835, 1935, 1957, 
2006, 2026, 2049, 2056, 2073, 2081, 2140, 2215, 2234, 2237, 2295

Stettiner Oelwerke AG (founded 1910), Including Toepfer’s 
Oelwerke GmbH (also spelled Toeppfer’s and Toeppfer’s). In 1965 
became part of Oelmuehle Hamburg AG (Hamburg, Germany) 430

Stinky tofu. See Tofu, Fermented–Stinky Tofu (Chou Doufu). 
Etymology of This Term

Stinky tofu, etymology. See Tofu, Fermented–Stinky Tofu (Chou 
Doufu). Etymology of This Term

Storage of Soybean Seeds, Viability and Life-Span During Storage 
or Storability, and Drying of Soybeans 341, 504, 530, 606, 860, 
1327, 1380, 1656, 1750, 2095, 2217

Stow Mills, Inc. Including Llama Toucan & Crow (Brattleboro, 
Vermont), and Lama Trading Co.. 1672, 1902

Straw, soybean. See Feeds / Forage from Soybean Plants–Straw

Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive 
offi cer of the American Soybean Association 1940-1967), His 
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer 
(born 1938) 600, 1341

Subtilisin, a Strong Proteolytic Enzyme from Natto (Whole 
Soybeans Fermented with Bacillus natto) 944, 1102, 1994, 2082, 
2113, 2116, 2131, 2154, 2158, 2194, 2195

Sufu. See Tofu, Fermented

Sugars, complex, such as raffi nose, stachyose, and verbacose. See 
Oligosaccharides

Sunfl ower Oil / Sunfl owerseed Oil / Sunoil 233

Sunfl ower Seeds and Sunfl owers (Helianthus annuus)–Including 
Sunfl owerseed Oil, Cake, and Meal. Once called the Heliotrope, 
Heliotropion, and Heliotropium 264, 341, 459, 807, 838, 1328, 
1565, 2026, 2049, 2151, 2179, 2254

SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich 
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn 
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co. 
Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in 
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003 
2002, 2180

SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.

Sustainability. See Soybean Production–Sustainability or 
Sustainable Agriculture

Suzuki Shoten (Suzuki & Co.). See Hohnen Oil Co., Ltd. (Tokyo, 
Japan)

Swan Gardens Inc. and Soya Kaas Inc. (St. Ignatius, Montana; 
Atlanta, Georgia). Founded by Richard and Jocelyn McIntyre 1939, 
1940, 1986, 2001

Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 600, 
607, 1529, 1530, 1532, 1535, 1536

Table / Tables in Document 21, 24, 49, 78, 97, 99, 104, 117, 121, 
147, 165, 167, 193, 233, 248, 264, 282, 283, 320

Tahini or tahina or tahin. See Sesame Butter

Taiwan. See Asia, East–Taiwan

Taiwanese black bean sauce. See Soy Sauce–Taiwanese Black Bean 
Sauce (Inyu)

Takamine, Jokichi (1854-1922). Early Words and Terms Connected 



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   859

© Copyright Soyinfo Center 2021

with His Work 25, 26, 28, 36, 61

Takamine, Jokichi (1854-1922; Introduced Koji, Commercial 
Microbial Enzyme Production, and Taka-Diastase to the USA). He 
Also Isolated Adrenalin / Adrenaline. Donated Famous Japanese 
Cherry Trees to Washington, DC 25, 26, 27, 28, 29, 30, 32, 33, 34, 
35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 47, 48, 50, 51, 55, 59, 60, 61, 
62, 63, 64, 65, 66, 67, 68, 69, 71, 72, 73, 74, 75, 76, 77, 79, 81, 83, 
87, 89, 94, 102, 105, 106, 108, 109, 110, 111, 112, 116, 119, 132, 
136, 142, 143, 150, 154, 173, 174, 175, 176, 177, 183, 197, 198, 
208, 211, 223, 224, 225, 246, 247, 250, 267, 275, 278, 284, 293, 
308, 311, 320, 321, 322, 323, 324, 325, 326, 333, 349, 352, 362, 
363, 369, 374, 378, 384, 385, 388, 391, 396, 400, 408, 409, 410, 
434, 469, 503, 524, 527, 528, 539, 545, 564, 572, 614, 630, 725, 
731, 732, 734, 756, 761, 776, 777, 805, 833, 840, 858, 859, 870, 
878, 920, 938, 941, 943, 949, 960, 978, 979, 980, 1003, 1021, 1060, 
1099, 1146, 1150, 1162, 1233, 1237, 1239, 1321, 1356, 1371, 1379, 
1383, 1499, 1540, 1566, 1607, 1652, 1706, 1707, 1708, 1709, 1766, 
1783, 1806, 1828, 1843, 1846, 1869, 1879, 1881, 1892, 1895, 1918, 
1919, 2110, 2124, 2126, 2134, 2148, 2162, 2174, 2190, 2191, 2208, 
2255, 2256, 2258, 2259, 2260, 2332

Tamari, Including Real Tamari (Soy Sauce Which Contains Little 
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional 
Shoyu 204, 221, 284, 307, 439, 503, 564, 613, 859, 928, 960, 1054, 
1059, 1143, 1250, 1251, 1323, 1331, 1377, 1385, 1406, 1448, 1469, 
1508, 1577, 1612, 1741, 1790, 1792, 1793, 1808, 1813, 1960, 2073, 
2168, 2254

Tamari, Tamari Shoyu, and Tamari Soy Sauce–Etymology of These 
Terms and Their Cognates / Relatives in Various Languages 221

Tanshi, Tan-shih, or Tan-ch’ih (Wade-Giles). See Fermented Black 
Soybeans, Unsalted or Bland

Taosi or tao-si or tausi or tau-si. See Fermented Black Soybeans–
from The Philippines

Taste Panel, Taste Test Results, or Sensory / Organoleptic 
Evaluation of the Quality of Foods and Beverages 714, 928, 1151, 
1661

Taste Problems. See Flavor / Taste Problems

Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled 
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, 
Taoetjo 82, 254, 1264, 1295, 1394, 1652, 1731, 1813

Taxonomy. See Soybean–Taxonomy

Tempeh companies. See Tofurky Company (Hood River, Oregon. 
Maker of Tofurky and Tempeh)

Tempeh companies (Canada). See Noble Bean (Ontario, Canada)

Tempeh–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 255, 868

Tempeh, Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand 904, 916, 1297, 1347, 2143, 2254

Tempeh in Second Generation Products (Such as Burgers), 
Documents About 1347

Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake 
of Peanut Presscake or Okara (Oncom Tahu) Fermented with 
Neurospora (Monilia sitophila = Oidium lupuli) molds 80, 85, 86, 
150, 254, 371, 867, 1202, 1269, 1347, 1420, 1545, 1731, 1741, 
1813, 1860, 2060

Tempeh, Non-Soy Relatives–Other Substrates Such as Winged 
Beans, Lupins, Velvet Beans, Brown Rice, Cassava, etc.. 1347, 
1779

Tempeh, Non-Soy Relatives–Tempeh Bongkrek–A Cake of 
Fermented Coconut Presscake or Grated Coconut 1813, 1860, 2022, 
2060, 2278

Tempeh, Okara (Okara Tempeh), Incl. Mei Dou Za, Mei-Tou-
Cha, Meitauza from China, and Tempe Gembus (from Central and 
Eastern Java) 1308, 1511, 1609, 1652, 1740, 1769, 1810, 2063, 
2167, 2185, 2219, 2277, 2278, 2281, 2282, 2293, 2295

Tempeh Production–How to Make Tempeh on a Commercial Scale 
868, 885, 916, 927, 1172, 1347

Tempeh–Rhizopus Molds Are Discussed Without Mentioning 
Tempeh 1032, 1055, 1064, 1193, 1512, 1527, 1547, 1615, 1702, 
1716

Tempeh (Spelled Témpé in Malay-Indonesian) 82, 252, 254, 255, 
684, 867, 868, 884, 885, 904, 905, 916, 925, 927, 930, 953, 977, 
985, 997, 998, 1000, 1041, 1054, 1071, 1079, 1085, 1129, 1140, 
1144, 1152, 1154, 1172, 1191, 1207, 1224, 1264, 1280, 1290, 1295, 
1297, 1301, 1308, 1310, 1320, 1321, 1323, 1328, 1347, 1352, 1362, 
1366, 1389, 1394, 1404, 1405, 1412, 1413, 1425, 1426, 1433, 1442, 
1450, 1460, 1478, 1498, 1506, 1521, 1531, 1544, 1545, 1556, 1579, 
1597, 1607, 1614, 1652, 1674, 1703, 1731, 1733, 1740, 1744, 1752, 
1754, 1769, 1779, 1780, 1790, 1802, 1805, 1806, 1807, 1810, 1811, 
1813, 1816, 1827, 1830, 1837, 1853, 1854, 1855, 1860, 1867, 1870, 
1873, 1875, 1877, 1878, 1889, 1907, 1912, 1913, 1915, 1921, 1925, 
1926, 1935, 1939, 1940, 1941, 1943, 1954, 1957, 1960, 1968, 1969, 
1972, 1978, 1997, 1998, 2006, 2008, 2010, 2011, 2016, 2026, 2027, 
2028, 2029, 2030, 2032, 2035, 2041, 2042, 2044, 2046, 2048, 2049, 
2050, 2053, 2055, 2060, 2063, 2069, 2073, 2077, 2081, 2105, 2106, 
2130, 2138, 2139, 2143, 2147, 2166, 2169, 2173, 2185, 2202, 2204, 
2212, 2225, 2234, 2242, 2243, 2248, 2252, 2254, 2266, 2271, 2281, 
2282, 2284, 2285, 2289, 2293, 2295, 2298, 2299, 2300, 2301, 2303, 
2304, 2305, 2306, 2308, 2310, 2312, 2314, 2319

Tempeh Starter Culture, Spores, or Inoculum (Called Ragi Tempe or 
Usar in Indonesia) 904, 916, 927, 977, 1297, 1347

Tempehworks. See Lightlife Foods, Inc.

Teranatto or Tera-Natto. See Fermented Black Soybeans from 
Japan–Other Names

Teriyaki Sauce and Teriyaki (Soy Sauce is the Main Sauce 
Ingredient) 1160, 2073



RESEARCH ON SOY-RELATED ENZYMES & OTHERS (1802-2021)   860

© Copyright Soyinfo Center 2021

Tetra Pak International (Lund, Sweden) 1000, 1477, 1634, 1654, 
1664, 1665, 1666, 1694, 1695, 1738, 1771, 1863, 1899, 1900, 1938, 
2272, 2329

Textiles made from spun soy protein fi bers. See Fibers (Artifi cial 
Wool or Textiles Made from Spun Soy Protein Fibers, Including 
Azlon, Soylon, and Soy Silk / Soysilk)

Textured soy fl ours. See Soy Flours, Textured (Including TVP, 
Textured Vegetable Protein)

Textured soy protein concentrates. See Soy Protein Concentrates, 
Textured

Textured soy protein isolates. See Soy Protein Isolates, Textured 
(For Food Use Only). Including Spun Fibers

Textured soy proteins. See Soy Proteins, Textured

The International Crops Research Institute for the Semi-Arid 
Tropics. See ICRISAT

Therapeutic uses / aspects of soybeans, general. See Medical / 
Medicinal-Therapeutic Uses / Aspects, General

Third World / Developing Nations 1366, 1504

Thompsons Limited. Before Jan. 2004 named Thompson (W.G.) 
& Sons Limited, Blenheim, Ontario, Canada. Before 1963 W.G. 
Thompson. Founded in 1924 by Wesley G. “Tommy” Thompson 
2017

Thua-nao / Tua Nao (Whole Fermented Soybeans From Thailand) 
1545, 1740, 1813, 1855, 2112, 2130, 2136, 2154, 2170, 2178, 2195, 
2198, 2230, 2240, 2241, 2242, 2243

Thyroid function. See Goitrogens and Thyroid Function

Tibet. See Asia, East–Tibet and Tibetans Outside Tibet

Timeline. See Chronology / Timeline

Tocopherol. See Vitamin E (Tocopherol)

Tofu (Also Called Soybean Curd or Bean Curd until about 1975-
1985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and 
Cheesecake, Which Often Use Tofu as a Major Ingredient 21, 45, 
49, 52, 54, 58, 82, 88, 95, 101, 130, 135, 153, 165, 249, 254, 264, 
265, 290, 341, 345, 364, 365, 399, 442, 452, 457, 458, 463, 467, 
469, 498, 536, 537, 611, 627, 699, 785, 786, 834, 835, 854, 860, 
867, 893, 918, 921, 932, 997, 1000, 1053, 1068, 1071, 1096, 1118, 
1143, 1144, 1151, 1152, 1154, 1166, 1207, 1212, 1235, 1320, 1328, 
1338, 1341, 1347, 1352, 1394, 1404, 1410, 1413, 1425, 1426, 1427, 
1476, 1477, 1503, 1504, 1505, 1518, 1524, 1549, 1550, 1579, 1588, 
1615, 1632, 1634, 1639, 1640, 1642, 1667, 1687, 1688, 1690, 1691, 
1703, 1710, 1714, 1718, 1731, 1735, 1736, 1740, 1750, 1751, 1760, 
1763, 1772, 1780, 1784, 1790, 1792, 1793, 1799, 1800, 1805, 1811, 
1816, 1839, 1853, 1855, 1865, 1867, 1870, 1889, 1890, 1913, 1914, 
1921, 1925, 1927, 1935, 1937, 1941, 1950, 1954, 1960, 1978, 1984, 

1988, 1991, 1992, 1998, 2002, 2006, 2012, 2017, 2019, 2026, 2042, 
2048, 2049, 2053, 2063, 2065, 2073, 2081, 2090, 2101, 2106, 2132, 
2154, 2179, 2252, 2295, 2318, 2321

Tofu, baked or broiled at fl avored / seasoned/marinated. See Tofu, 
Flavored/Seasoned/Marinated and Baked, Broiled, Grilled, Braised, 
or Roasted

Tofu companies (Asia). See Asahimatsu Shokuhin (Japan)

Tofu companies (Europe). See Cauldron Foods Ltd. (Bristol, 
England)

Tofu companies (USA). See House Foods America Corporation 
(Los Angeles, California), Island Spring, Inc. (Vashon, 
Washington), Legume, Inc. (Fairfi eld, New Jersey), Mainland 
Express (Spring Park, Minnesota), Morinaga Nutritional Foods, 
Inc., and Morinaga Nyûgyô (Torrance, California, and Tokyo, 
Japan), Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary 
of Vitasoy, Rosewood Products Inc. (Ann Arbor, Michigan), Simply 
Natural, Inc. (Philadelphia, Pennsylvania), Swan Gardens Inc. and 
Soya Kaas Inc. (Atlanta, Georgia), Tomsun Foods, Inc. (Greenfi eld, 
Massachusetts; Port Washington, New York, Wildwood Harvest, 
Inc.

Tofu curds. See Curds Made from Soymilk

Tofu Equipment 165, 1634

Tofu–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 135, 153, 303, 537

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu, 
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu), Production–How to 
Make Fermented Tofu Commercially 1293, 1390, 1435, 1470, 
1558, 1740, 1963

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu, 
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 135, 
153, 165, 341, 345, 346, 407, 443, 445, 446, 503, 856, 998, 1001, 
1010, 1047, 1062, 1152, 1185, 1191, 1228, 1293, 1300, 1310, 1321, 
1323, 1328, 1389, 1390, 1435, 1446, 1470, 1502, 1505, 1509, 1526, 
1558, 1579, 1596, 1604, 1606, 1652, 1678, 1731, 1740, 1744, 1753, 
1792, 1793, 1807, 1813, 1831, 1850, 1852, 1860, 1865, 1884, 1944, 
1980, 2016, 2043, 2060, 2063, 2064, 2102, 2103, 2111, 2138, 2139, 
2145, 2146, 2149, 2150, 2153, 2159, 2165, 2176, 2187, 2202, 2206, 
2225, 2232, 2236, 2243, 2245, 2251, 2254

Tofu, Fermented–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 407, 445, 856, 1010, 1047, 1228

Tofu, Fermented–Stinky Tofu (pinyin: Chou Doufu (W.-G. Ch’ou 
Toufu). Also Called, Stinking, Smelly or Redolent Tofu / Bean 
Curd) 1505, 2102, 2103

Tofu, Fermented–Stinky Tofu (Chou Doufu). Etymology of This 
Term and Its Cognates / Relatives in Various Languages 1505

Tofu, Fermented–Tofuyo from Okinawa, Japan (Made with Red 
Rice {Beni-Koji} Containing Monascus purpureus) 1293, 1390, 
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1435, 1470, 1509, 1558, 1596, 1813, 1831, 1850, 1884, 1963, 2043, 
2064, 2098, 2150, 2159, 2202, 2236, 2245

Tofu, Firm (Chinese-Style) 1010, 1228, 1446, 1790, 1839, 1921, 
2016, 2206

Tofu, Five-Spice Pressed (Wu-hsiang Toufukan / Wuxiang 
Doufugan) 2063

Tofu, Flavored / Seasoned / Marinated and Baked, Broiled, Grilled, 
Braised, or Roasted. Including Tofu Jerky and Savory Baked Tofu 
1518

Tofu, Flavored, Seasoned, or Marinated, but not Baked, Broiled, 
Grilled, Braised, or Roasted. Including most Five-Spice Pressed 
Tofu (wu-hsiang toufukan / wuxiang doufugan) 1518, 1940, 2063

Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or 
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Nama-
agé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 265, 341, 463, 867, 
1053, 1151, 1154, 1166, 1185, 1212, 1446, 1805, 2063, 2321

Tofu, Fried or Deep-Fried–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 1053

Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 21, 52, 
82, 265, 341, 867, 964, 1000, 1053, 1151, 1154, 1166, 1185, 1212, 
1731, 1805, 1921, 1946, 2063, 2154, 2321

Tofu, Frozen or Dried-Frozen–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 1185

Tofu, Grilled, Braised, Broiled, or Roasted (Yaki-dôfu in Japanese). 
A Japanese-Style Commercial Product 867, 1921, 2063

Tofu, Homemade–How to Make at Home or on a Laboratory or 
Community Scale, by Hand 265

Tofu in Second Generation Products, Documents About 153, 1995, 
2020

Tofu Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 932, 1000, 1505, 1710, 1750, 1772, 1939, 
1940, 1941

Tofu Industry and Market Statistics, Trends, and Analyses–Larger 
Companies 1870, 1939, 1940, 1941

Tofu, Pressed, Chinese-Style (Toufukan / Doufugan / Dougan) 
1446, 2063

Tofu Production–How to Make Tofu on a Commercial Scale 1338, 
1889

Tofu, Silken (Kinugoshi). Made without Separation of Curds and 
Whey 1446, 1914, 1921, 1986, 2063

Tofu, Smoked 153, 165

Tofu, Spray-dried or Powdered 1958, 1959

Tofurky Company (The) (Hood River, Oregon. Maker of Tofurky 
and Tempeh). Started by Seth Tibbott in Dec. 1980. Named Turtle 
Island Soy Dairy until Nov. 1991. Named Turtle Island Foods, Inc. 
until 2 Sept. 2013 1925, 1940, 2063

Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream 
Company. Mintz’s Buffet Until Jan. 1982 1823, 1867, 1939, 1940, 
1986

Tomsun Foods, Inc. (Greenfi eld, Massachusetts; Port Washington, 
New York. Named New England Soy Dairy from 1978-1983) 1352

Tonga. See Oceania

Touchi or tou ch’i. See Fermented Black Soybeans

Toxins and Toxicity in Foods and Feeds–Afl atoxins (Caused by 
certain strains of Aspergillus fl avus and A. parasiticus molds) 998, 
1000, 1097, 1150, 1373, 1392, 1412, 1451, 1454, 1515, 1516, 1566, 
1612, 1629, 1813, 1955, 2202, 2276

Toxins and Toxicity in Foods and Feeds–Bongkrek Poisoning, 
Caused by Either Bongkrek Acid or Toxofl avin Produced in 
Some Coconut Tempeh by the Aerobic Bacteria Pseudomonas 
cocovenenans 1813, 1860, 2022, 2060, 2278

Toxins and Toxicity in Foods and Feeds (General) 199, 271, 276, 
305, 722, 1235, 1629, 1668, 1786, 1915

Toxins and Toxicity in Foods and Feeds–Microorganisms, 
Especially Bacteria (Such as Escherichia coli, Salmonella spp., 
Clostridium botulinum), that Cause Food Poisoning. See also: 
Afl atoxins (produced by molds) and Bongkrek Poisoning (produced 
in coconut by bacteria) 1303, 1611, 1786, 1955, 2022

Toxins and Toxicity in Foods and Feeds–Trichloroethylene Solvent 
and the Duren / Dueren Disease or Poisoning of Cattle / Ruminants 
430, 431, 836

Tractors 562, 1297, 1347, 1530, 2151

Trade (International–Imports, Exports) of Soybeans, Soy Oil, and / 
or Soybean Meal. See also Trade–Tariffs and Duties 6, 23, 97, 129, 
130, 241, 264, 303, 341, 364, 365, 456, 785, 854, 885, 974, 1000, 
1636, 1710, 1750, 1751, 2048, 2049, 2321

Trade of Soyfoods (Import and Export, not Including Soy Oil or 
Soybean Meal, but Including Lecithin and Margarine) or Soyfoods 
Manufacturing Equipment. See also: Soy Sauce–Imports, Exports. 
Miso–Imports, Exports 57, 100, 306, 459, 699, 928, 1000, 1385, 
1667, 1673, 1699, 1700, 1762, 1792, 1793

Trade statistics, Japan. See Japan–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trall, Russell Thacher (1812-1877). American Health Reformer and 
Vegetarian (New York) 1773

Trans Fatty Acids 707, 750, 995, 1285, 1364, 1644, 1668, 2015, 
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2053, 2073, 2140

Transportation of Soybeans or Soy Products to Market by Railroad 
/ Railway / Rail within a Particular Country or Region. See also 
Railroads / Railways and Special Trains Used to Promote Soybeans 
and Soybean Production 606, 607, 1710

Tree of Life (St. Augustine, Florida). Purchased in Dec. 1985 by 
Netherlands-based Royal Wessanen NV Co.. 1672, 1867, 1902, 
1939, 2001

Trichloroethylene. See Solvents–Trichlorethylene, Toxins and 
Toxicity in Foods and Feeds–Trichloroethylene Solvent and the 
Duren / Dueren Disease

Tri-County Soy Bean Co-operative Association. See Dawson Mills

Triple “F” and Insta-Pro. See Extruders and Extrusion Cooking, 
Low Cost–Including Triple “F”

Trypsin / Protease / Proteinase Growth Inhibitors 521, 524, 602, 
629, 691, 708, 809, 838, 873, 879, 906, 912, 948, 972, 984, 986, 
987, 994, 1021, 1051, 1084, 1106, 1129, 1144, 1148, 1155, 1159, 
1183, 1197, 1224, 1302, 1303, 1310, 1327, 1330, 1333, 1338, 1345, 
1352, 1378, 1380, 1404, 1407, 1417, 1418, 1425, 1427, 1453, 1479, 
1482, 1496, 1500, 1514, 1524, 1553, 1573, 1588, 1639, 1653, 1655, 
1656, 1669, 1671, 1691, 1692, 1715, 1733, 1742, 1744, 1780, 1786, 
1790, 1803, 1811, 1814, 1816, 1853, 1860, 1865, 1878, 1913, 1915, 
1921, 1935, 1943, 1945, 1950, 1955, 1957, 1976, 1977, 1979, 1981, 
1983, 2002, 2004, 2006, 2015, 2024, 2026, 2038, 2048, 2071, 2073, 
2081, 2087, 2090, 2092, 2094, 2106, 2127, 2172, 2189, 2214, 2216, 
2218, 2221, 2237, 2238, 2278, 2283, 2295, 2296, 2297, 2305, 2311, 
2313

Turkey. See Asia, Middle East–Turkey

TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable 
Protein)

T.W. Wood & Sons (Richmond, Virginia). Seedsmen since 1879 
860

Ultrafi ltration. See Membrane Technology Processes

Umeboshi or ume-boshi (Japanese salt plums / pickled plums), 
Plum Products, and the Japanese Plum Tree (Prunus mumé) from 
whose fruit they are made 1410, 1808, 1878

Unfair Practices–Including Possible Deceptive / Misleading 
Labeling, Advertising, etc. See also: Adulteration 49, 54

Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands), 
and Margarine Union 1107, 1147, 1474, 1530, 1532, 1578, 1660, 
1882, 2171

Unisoy Milk ‘n’ By-Products (Stockport, Cheshire, England) 2272

United Kingdom. See Europe, Western–United Kingdom

United Nations (Including UNICEF, FAO, UNDP, UNESCO, and 

UNRRA) Work with Soy 699, 903, 905, 1000, 1051, 1053, 1054, 
1152, 1185, 1273, 1347, 1506, 1544, 1734, 1740, 1780, 1855, 1955, 
2182, 2248

United Natural Foods, Inc. (UNFI, Auburn, Washington state). 
Formed in 1995. Includes Mountain People’s Warehouse (Nevada 
City, California), Cornucopia Natural Foods (Connecticut) and 
Stow Mills (Vermont and New Hampshire), Rainbow Natural 
Foods, Albert’s Organics, and Hershey Imports Co.. 1672, 1902

United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board

United States Department of Agriculture (USDA)–Agricultural 
Cooperative Service. Including Farmer Cooperative Service (FCS, 
1926) 656, 1246

United States Department of Agriculture (USDA)–Agricultural 
Research Service (ARS, Established 1953). Including Agricultural 
Research Administration (1942-1953) 585, 636, 711, 782, 860, 867, 
893, 897, 904, 907, 911, 919, 931, 998, 999, 1047, 1071, 1075, 
1126, 1235, 1270, 1343, 1415, 1481, 1486, 1487, 1573, 1608, 1636, 
1661, 1713, 1728, 1750, 1758, 1806, 1835, 2004

United States Department of Agriculture (USDA)–Bureau of 
Agricultural and Industrial Chemistry (1943-1953). Including 
Bureau of Agricultural Chemistry and Engineering (1938-1943), 
Bureau of Chemistry and Soils (1927-1938), and Bureau of 
Chemistry (1901-1927). Transferred to the Agricultural Research 
Service (ARS) in 1953 279, 306, 307, 320, 337, 345, 346, 396, 491, 
504, 563, 581, 612, 627, 656, 669, 673, 711

United States Department of Agriculture (USDA)–Bureau of 
Agricultural Economics (1922-1953). Including Bureau of Markets 
and Crop Estimates (1921-1922), Bureau of Markets (1913-1921), 
and Offi ce of Farm Management and Farm Economics (1905-1922). 
Transferred in 1953 to USDA’s Economic Research Service 690

United States Department of Agriculture (USDA)–Bureau of 
Plant Industry, Soils, and Agricultural Engineering (1943-1953). 
Including Bureau of Plant Industry (1901-1943), Offi ce of Plant 
Industry (1900-1901), and Division of Agrostology (1895-1901). 
Transferred to Agricultural Research Service in 1953 240, 301, 341, 
343, 345, 504, 1530

United States Department of Agriculture (USDA)–Economic 
Research Service (ERS) (1961-) 1023, 1257

United States Department of Agriculture (USDA)–Food and 
Nutrition Service (FNS) 1950, 2214

United States Department of Agriculture (USDA)–Foreign 
Agricultural Service (FAS, Est. 1953) Including Offi ce of Foreign 
Agricultural Relations (1939-1953). Foreign Agricultural Service 
(1938-1939) 1054, 1071, 1262

United States Department of Agriculture (USDA; Including Federal 
Grain Inspection Service [FGIS], and War Food Administration 
[WFA]). See also: Agricultural Marketing Service, Agricultural 
Research Service (ARS), Bureau of Plant Industry, Economic 
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Research Service, Food and Nutrition Service, Foreign Agricultural 
Service, and Section of Foreign Seed and Plant Introduction 165, 
284, 339, 406, 606, 607, 613, 695, 707, 715, 785, 865, 883, 887, 
905, 960, 1010, 1056, 1081, 1086, 1096, 1110, 1113, 1143, 1167, 
1190, 1201, 1221, 1340, 1409, 1412, 1417, 1422, 1495, 1504, 1710, 
1734, 1744, 1751, 1753, 1766, 1791, 1823, 1967, 2049, 2061, 2075, 
2151, 2179, 2190, 2272

United States Department of Agriculture (USDA)–Offi ce of 
Experiment Stations (1888-1955). Transferred to the Cooperative 
State Experiment Station Service in 1961 98, 99, 100

United States Department of Agriculture (USDA)–Section of 
Foreign Seed and Plant Introduction (Established 1898 within the 
USDA with David Fairchild in Charge). Transferred to Bureau 
of Plant Industry (1 July 1901). Later Referred to as the Offi ce of 
Foreign Seed and Plant Introduction and then the Offi ce of Foreign 
Plant Introduction 1715

United States Department of Agriculture (USDA)–War Food 
Administration (WFA), Including the Food Production and 
Distribution Administration 1528

United States of America–Activities and Infl uence Overseas / 
Abroad 366, 1201, 1476, 1791, 1982, 2121

United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 364, 365, 459, 504, 785, 835, 860, 
1328, 2151, 2179

United States of America, soyfoods movement in. See Soyfoods 
Movement in North America

United States of America (USA) 25, 26, 27, 28, 29, 30, 32, 33, 34, 
35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 47, 48, 49, 50, 51, 52, 54, 55, 
59, 60, 61, 62, 63, 64, 65, 66, 68, 72, 73, 74, 75, 76, 77, 79, 81, 84, 
88, 89, 94, 100, 101, 102, 105, 106, 111, 112, 117, 118, 121, 129, 
133, 135, 138, 142, 143, 165, 173, 174, 175, 176, 177, 178, 186, 
187, 190, 191, 198, 200, 202, 203, 205, 206, 207, 208, 210, 211, 
212, 215, 218, 223, 224, 225, 228, 232, 239, 240, 246, 247, 248, 
250, 251, 253, 256, 264, 265, 266, 267, 273, 275, 277, 278, 279, 
284, 286, 288, 289, 290, 293, 296, 301, 306, 307, 308, 311, 320, 
321, 322, 323, 324, 325, 326, 333, 337, 339, 341, 345, 346, 349, 
354, 364, 365, 374, 375, 378, 381, 384, 385, 387, 388, 396, 397, 
399, 402, 408, 409, 410, 411, 412, 422, 423, 429, 432, 434, 440, 
441, 444, 450, 451, 458, 459, 460, 463, 464, 466, 468, 470, 471, 
472, 473, 474, 475, 476, 486, 491, 493, 500, 501, 504, 505, 511, 
515, 516, 517, 518, 519, 523, 524, 526, 529, 530, 531, 532, 534, 
536, 538, 539, 545, 546, 547, 548, 550, 555, 556, 557, 558, 559, 
560, 561, 562, 563, 564, 565, 568, 569, 570, 572, 574, 576, 577, 
578, 579, 580, 581, 582, 583, 584, 585, 586, 587, 588, 589, 590, 
592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 
605, 606, 607, 608, 611, 612, 613, 614, 615, 616, 617, 618, 620, 
623, 624, 625, 626, 627, 628, 629, 630, 631, 634, 635, 636, 638, 
640, 641, 642, 643, 645, 646, 647, 650, 651, 652, 653, 654, 655, 
656, 658, 659, 660, 663, 664, 665, 667, 668, 669, 671, 673, 674, 
675, 676, 677, 678, 681, 682, 685, 686, 687, 689, 690, 691, 695, 
699, 700, 704, 707, 708, 710, 711, 713, 714, 715, 716, 717, 718, 
722, 723, 724, 727, 732, 734, 744, 746, 748, 749, 750, 756, 757, 
759, 761, 762, 765, 766, 767, 768, 769, 772, 776, 778, 779, 780, 

781, 782, 785, 786, 788, 802, 807, 809, 810, 811, 814, 821, 822, 
826, 827, 833, 834, 835, 836, 838, 840, 842, 847, 848, 850, 854, 
857, 858, 859, 860, 865, 867, 868, 871, 872, 875, 880, 882, 883, 
884, 885, 887, 890, 892, 893, 894, 896, 897, 902, 903, 904, 905, 
907, 909, 910, 911, 916, 917, 919, 924, 926, 927, 930, 931, 932, 
934, 935, 937, 938, 939, 940, 944, 945, 950, 953, 960, 970, 972, 
973, 974, 977, 984, 986, 987, 993, 994, 995, 997, 998, 999, 1000, 
1001, 1002, 1005, 1008, 1009, 1012, 1014, 1016, 1018, 1019, 1020, 
1022, 1023, 1025, 1032, 1033, 1034, 1035, 1038, 1041, 1042, 1043, 
1045, 1047, 1050, 1051, 1052, 1054, 1057, 1058, 1061, 1062, 1063, 
1065, 1071, 1075, 1078, 1079, 1081, 1084, 1088, 1089, 1090, 1091, 
1092, 1093, 1095, 1096, 1099, 1101, 1103, 1104, 1109, 1110, 1113, 
1114, 1115, 1117, 1119, 1120, 1122, 1125, 1126, 1127, 1128, 1129, 
1138, 1139, 1141, 1143, 1144, 1145, 1148, 1149, 1151, 1152, 1153, 
1154, 1155, 1158, 1159, 1160, 1162, 1165, 1167, 1168, 1169, 1171, 
1173, 1174, 1175, 1177, 1180, 1181, 1183, 1185, 1186, 1190, 1191, 
1192, 1193, 1200, 1202, 1204, 1205, 1207, 1208, 1209, 1211, 1214, 
1218, 1219, 1220, 1221, 1222, 1223, 1224, 1225, 1226, 1227, 1228, 
1231, 1234, 1235, 1236, 1237, 1238, 1239, 1245, 1246, 1247, 1248, 
1249, 1252, 1254, 1257, 1259, 1260, 1261, 1269, 1270, 1271, 1273, 
1274, 1280, 1283, 1284, 1285, 1286, 1288, 1289, 1290, 1297, 1298, 
1299, 1301, 1302, 1303, 1305, 1306, 1307, 1309, 1310, 1314, 1316, 
1317, 1320, 1321, 1322, 1323, 1324, 1326, 1327, 1328, 1332, 1334, 
1336, 1337, 1338, 1339, 1340, 1341, 1343, 1344, 1345, 1346, 1347, 
1348, 1350, 1352, 1353, 1356, 1363, 1364, 1366, 1367, 1368, 1369, 
1370, 1371, 1372, 1374, 1375, 1377, 1378, 1379, 1380, 1381, 1383, 
1384, 1385, 1386, 1387, 1389, 1393, 1394, 1395, 1396, 1397, 1398, 
1399, 1401, 1402, 1403, 1404, 1406, 1407, 1408, 1409, 1410, 1412, 
1414, 1415, 1416, 1417, 1419, 1421, 1422, 1423, 1425, 1427, 1428, 
1433, 1436, 1437, 1443, 1448, 1453, 1455, 1458, 1459, 1460, 1461, 
1462, 1463, 1465, 1466, 1471, 1472, 1476, 1478, 1479, 1481, 1482, 
1483, 1485, 1486, 1487, 1494, 1495, 1496, 1499, 1504, 1505, 1506, 
1507, 1508, 1510, 1511, 1512, 1514, 1515, 1516, 1522, 1523, 1524, 
1525, 1528, 1529, 1530, 1531, 1532, 1533, 1534, 1535, 1536, 1537, 
1538, 1539, 1541, 1542, 1543, 1544, 1551, 1553, 1561, 1565, 1566, 
1568, 1569, 1573, 1576, 1581, 1582, 1583, 1584, 1586, 1587, 1598, 
1605, 1607, 1608, 1609, 1610, 1611, 1613, 1614, 1616, 1618, 1622, 
1624, 1626, 1627, 1628, 1634, 1635, 1636, 1639, 1641, 1644, 1645, 
1646, 1647, 1652, 1655, 1657, 1661, 1662, 1663, 1664, 1665, 1666, 
1667, 1668, 1669, 1670, 1671, 1672, 1673, 1675, 1676, 1677, 1679, 
1684, 1685, 1686, 1689, 1692, 1693, 1694, 1695, 1696, 1698, 1699, 
1700, 1701, 1703, 1704, 1706, 1707, 1708, 1709, 1710, 1712, 1713, 
1715, 1719, 1720, 1721, 1724, 1726, 1727, 1728, 1729, 1731, 1733, 
1734, 1735, 1737, 1738, 1742, 1744, 1745, 1749, 1750, 1751, 1753, 
1755, 1756, 1757, 1758, 1759, 1762, 1763, 1764, 1765, 1766, 1767, 
1768, 1770, 1771, 1772, 1773, 1774, 1775, 1783, 1784, 1785, 1786, 
1788, 1790, 1792, 1793, 1794, 1795, 1797, 1798, 1804, 1806, 1807, 
1809, 1811, 1813, 1814, 1815, 1816, 1817, 1818, 1819, 1820, 1821, 
1822, 1823, 1826, 1828, 1832, 1833, 1834, 1835, 1838, 1839, 1841, 
1842, 1843, 1844, 1845, 1846, 1847, 1848, 1849, 1851, 1852, 1853, 
1855, 1856, 1857, 1858, 1859, 1860, 1861, 1862, 1863, 1864, 1867, 
1868, 1869, 1870, 1876, 1877, 1878, 1879, 1880, 1881, 1882, 1883, 
1885, 1886, 1888, 1889, 1890, 1891, 1892, 1893, 1894, 1895, 1896, 
1897, 1898, 1899, 1900, 1901, 1902, 1904, 1905, 1906, 1914, 1915, 
1917, 1918, 1919, 1921, 1922, 1923, 1924, 1925, 1927, 1928, 1930, 
1931, 1935, 1936, 1938, 1939, 1940, 1941, 1946, 1947, 1950, 1951, 
1952, 1954, 1958, 1959, 1966, 1967, 1968, 1969, 1971, 1983, 1985, 
1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1995, 1998, 2001, 
2002, 2003, 2004, 2006, 2007, 2009, 2010, 2012, 2013, 2014, 2015, 
2016, 2018, 2020, 2021, 2022, 2025, 2026, 2037, 2038, 2040, 2042, 
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2045, 2048, 2049, 2051, 2052, 2053, 2054, 2061, 2062, 2063, 2065, 
2068, 2069, 2070, 2071, 2073, 2074, 2075, 2079, 2080, 2081, 2083, 
2085, 2086, 2099, 2100, 2101, 2106, 2109, 2110, 2114, 2119, 2122, 
2123, 2124, 2126, 2128, 2129, 2130, 2132, 2133, 2134, 2137, 2140, 
2141, 2143, 2147, 2148, 2151, 2157, 2161, 2162, 2163, 2164, 2168, 
2169, 2173, 2174, 2175, 2179, 2180, 2184, 2185, 2190, 2191, 2194, 
2200, 2201, 2205, 2206, 2209, 2210, 2214, 2215, 2216, 2221, 2222, 
2228, 2233, 2234, 2235, 2248, 2252, 2253, 2254, 2255, 2256, 2257, 
2258, 2259, 2260, 2262, 2265, 2268, 2272, 2274, 2305, 2309, 2319, 
2323, 2324, 2325, 2326, 2327, 2329, 2330, 2331, 2332

United States–States–Alabama 1758, 1867, 2234

United States–States–Arizona 1371, 1841, 1869, 1924, 2162, 2256, 
2332

United States–States–Arkansas 607, 860, 1262, 1328, 1428, 1531, 
1639, 1762, 1767, 1896, 1897, 1898, 1966, 2015, 2016, 2063, 2099, 
2122, 2137, 2222

United States–States–California 232, 240, 354, 381, 387, 402, 411, 
515, 547, 568, 607, 635, 699, 711, 756, 807, 860, 892, 917, 944, 
973, 974, 984, 1045, 1054, 1058, 1143, 1160, 1209, 1220, 1228, 
1235, 1236, 1249, 1254, 1300, 1303, 1347, 1377, 1385, 1394, 1410, 
1433, 1453, 1462, 1471, 1472, 1477, 1485, 1496, 1504, 1514, 1531, 
1534, 1535, 1539, 1541, 1581, 1582, 1626, 1644, 1645, 1662, 1664, 
1665, 1666, 1670, 1672, 1673, 1684, 1685, 1686, 1689, 1693, 1698, 
1699, 1700, 1701, 1706, 1709, 1719, 1734, 1738, 1745, 1749, 1756, 
1764, 1767, 1768, 1770, 1771, 1772, 1773, 1774, 1783, 1785, 1786, 
1795, 1798, 1809, 1815, 1818, 1820, 1821, 1822, 1833, 1838, 1856, 
1858, 1859, 1861, 1863, 1869, 1870, 1878, 1881, 1882, 1883, 1885, 
1888, 1891, 1893, 1894, 1896, 1897, 1898, 1899, 1900, 1901, 1902, 
1904, 1905, 1914, 1918, 1921, 1925, 1930, 1986, 1989, 2001, 2003, 
2009, 2010, 2014, 2025, 2040, 2052, 2062, 2068, 2073, 2079, 2080, 
2083, 2109, 2124, 2128, 2133, 2143, 2168, 2169, 2185, 2194, 2206, 
2235, 2253, 2256, 2259, 2268, 2274, 2322, 2326, 2329, 2330, 2332

United States–States–Colorado 1378, 1542, 1863, 1870, 1889, 2009

United States–States–Connecticut 49, 54, 84, 205, 228, 256, 333, 
365, 410, 732, 1530, 1641, 1708, 1771, 1806, 1935, 2157, 2222

United States–States–Delaware 466, 486, 788, 2325

United States–States–District of Columbia (Washington, DC) 240, 
279, 301, 307, 337, 341, 343, 539, 568, 569, 585, 590, 690, 695, 
734, 858, 995, 1257, 1262, 1366, 1421, 1528, 1530, 1540, 1565, 
1706, 1707, 1708, 1709, 1735, 1790, 1806, 1846, 1918, 2110, 2124, 
2134, 2162, 2174, 2190, 2191, 2255, 2259, 2260

United States–States–Florida 1221, 1530, 1639, 1675, 1758, 1863, 
1987, 1993, 1995, 2020, 2106, 2262, 2309

United States–States–Georgia 924, 1202, 1269, 1321, 1516, 1544, 
1584, 1652, 1832, 1895, 1896, 2128, 2234

United States–States–Hawaii 165, 341, 345, 463, 655, 786, 1160, 
1377, 1663, 1724, 2010

United States–States–Illinois 25, 26, 27, 28, 29, 30, 32, 33, 34, 36, 

37, 38, 39, 40, 41, 42, 44, 50, 51, 66, 72, 94, 208, 211, 232, 253, 
273, 288, 308, 324, 333, 341, 408, 409, 410, 412, 422, 423, 450, 
464, 468, 470, 471, 472, 473, 474, 475, 500, 501, 504, 516, 524, 
526, 530, 531, 539, 548, 550, 561, 563, 581, 584, 587, 596, 600, 
601, 604, 606, 607, 616, 618, 623, 627, 630, 631, 634, 638, 643, 
652, 656, 659, 664, 665, 669, 671, 674, 675, 685, 686, 687, 689, 
691, 699, 704, 713, 716, 744, 759, 761, 765, 768, 781, 782, 785, 
827, 833, 834, 835, 847, 852, 854, 858, 860, 867, 872, 875, 882, 
883, 885, 887, 890, 893, 894, 896, 904, 905, 907, 910, 916, 932, 
934, 935, 937, 953, 977, 986, 994, 998, 999, 1001, 1009, 1014, 
1016, 1032, 1038, 1041, 1042, 1050, 1051, 1052, 1054, 1065, 1071, 
1079, 1081, 1084, 1090, 1091, 1092, 1095, 1104, 1110, 1113, 1119, 
1126, 1127, 1128, 1129, 1138, 1139, 1148, 1149, 1151, 1153, 1155, 
1158, 1159, 1160, 1162, 1165, 1180, 1183, 1186, 1190, 1191, 1192, 
1193, 1204, 1218, 1219, 1222, 1223, 1224, 1226, 1239, 1246, 1247, 
1260, 1262, 1270, 1274, 1286, 1289, 1290, 1299, 1302, 1309, 1326, 
1327, 1334, 1336, 1338, 1340, 1341, 1344, 1348, 1364, 1366, 1370, 
1375, 1380, 1381, 1389, 1393, 1397, 1399, 1407, 1408, 1409, 1412, 
1415, 1416, 1419, 1422, 1423, 1425, 1428, 1455, 1459, 1466, 1479, 
1481, 1482, 1486, 1487, 1504, 1512, 1515, 1516, 1524, 1528, 1529, 
1530, 1532, 1533, 1534, 1535, 1536, 1537, 1538, 1539, 1543, 1544, 
1561, 1569, 1583, 1598, 1611, 1613, 1618, 1633, 1636, 1654, 1661, 
1679, 1692, 1706, 1707, 1708, 1709, 1715, 1720, 1727, 1729, 1750, 
1751, 1753, 1758, 1766, 1783, 1806, 1807, 1828, 1843, 1845, 1846, 
1852, 1868, 1869, 1877, 1879, 1892, 1915, 1918, 1919, 1971, 1985, 
1992, 2012, 2029, 2037, 2038, 2042, 2061, 2070, 2075, 2122, 2123, 
2126, 2143, 2148, 2163, 2173, 2258, 2259, 2260, 2262, 2274, 2329, 
2330, 2332

United States–States–Indiana 68, 459, 504, 530, 580, 600, 602, 
607, 642, 645, 647, 653, 667, 668, 674, 676, 677, 678, 681, 776, 
821, 836, 860, 872, 924, 1019, 1054, 1063, 1099, 1122, 1125, 1201, 
1211, 1271, 1324, 1379, 1443, 1465, 1481, 1487, 1499, 1529, 1533, 
1536, 1539, 1541, 1543, 1573, 1583, 1635, 1636, 1706, 1707, 1708, 
1709, 1710, 1713, 1721, 1750, 1758, 1772, 1775, 1784, 1844, 1892, 
1895, 1906, 1928, 1968, 1969, 1988, 1992, 2004, 2051, 2075, 2101, 
2106, 2162, 2168, 2256, 2321, 2329

United States–States–Iowa 289, 408, 410, 504, 538, 545, 546, 558, 
559, 570, 574, 582, 600, 601, 607, 608, 614, 630, 651, 718, 761, 
785, 809, 860, 871, 1173, 1177, 1234, 1239, 1262, 1339, 1341, 
1363, 1393, 1398, 1428, 1507, 1543, 1639, 1646, 1728, 1750, 1751, 
1772, 1823, 1847, 1927, 1947, 1951, 1952, 1958, 1959, 1990, 1991, 
1992, 1998, 2002, 2012, 2018, 2054, 2061, 2071, 2075, 2086, 2119, 
2129, 2132, 2140, 2151, 2179, 2209, 2214, 2215, 2216, 2228

United States–States–Kansas 52, 341, 596, 600, 604, 607, 860, 924, 
931, 986, 1386, 1414, 1482, 1528, 1544, 1765, 1860, 1938, 2262

United States–States–Kentucky 600, 607, 614, 1510, 1530, 1536, 
1544, 1636, 1819, 2075, 2100

United States–States–Louisiana 25, 26, 44, 89, 324, 325, 333, 408, 
410, 539, 606, 607, 673, 854, 860, 924, 1152, 1153, 1171, 1495, 
1528, 1566, 1646, 1706, 1707, 1708, 1709, 1918, 1935, 2110, 2124, 
2134, 2148, 2162, 2256, 2259

United States–States–Maine 2026, 2049, 2151, 2179

United States–States–Maryland 121, 178, 186, 187, 200, 384, 385, 
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603, 695, 715, 724, 756, 757, 767, 939, 1075, 1201, 1345, 1396, 
1528, 1553, 1744, 1758, 1790, 1816, 1834, 1839, 1849, 2190

United States–States–Massachusetts 248, 265, 333, 341, 365, 556, 
564, 565, 786, 859, 1054, 1185, 1245, 1259, 1298, 1307, 1314, 
1341, 1352, 1374, 1403, 1427, 1485, 1528, 1530, 1647, 1675, 1762, 
1768, 1798, 1886, 1946, 2147, 2175, 2222, 2252, 2319

United States–States–Michigan 35, 47, 55, 59, 68, 75, 81, 308, 333, 
408, 410, 466, 486, 511, 523, 557, 562, 572, 588, 598, 600, 605, 
606, 607, 620, 625, 650, 658, 746, 749, 788, 814, 822, 826, 848, 
858, 860, 924, 1054, 1221, 1280, 1322, 1381, 1528, 1530, 1533, 
1667, 1694, 1707, 1848, 1857, 1877, 1879, 1880, 1899, 2007, 2100, 
2101, 2110, 2124, 2126, 2191, 2321, 2329, 2330

United States–States–Minnesota 81, 579, 593, 600, 607, 646, 663, 
664, 717, 722, 723, 727, 782, 838, 850, 857, 860, 903, 926, 1054, 
1061, 1144, 1225, 1262, 1285, 1341, 1404, 1636, 1669, 1671, 1712, 
1726, 1731, 1733, 1751, 1758, 1823, 1894, 1927, 1940, 1959, 2002, 
2007, 2012, 2061, 2075, 2180

United States–States–Mississippi 529, 1273, 1417, 1608, 1758

United States–States–Missouri 89, 324, 408, 410, 504, 518, 519, 
600, 607, 627, 676, 766, 860, 939, 1317, 1341, 1523, 1528, 1531, 
1565, 1728, 1751, 1869, 1881, 1893, 1896, 1897, 1966, 2065, 2081, 
2085, 2121, 2128, 2151, 2164, 2179, 2222

United States–States–Nebraska 600, 630, 880, 1337, 1750, 2061

United States–States–New Hampshire 1401, 1437, 1758, 2222

United States–States–New Jersey 118, 240, 250, 275, 293, 308, 
311, 321, 322, 324, 326, 333, 349, 374, 378, 388, 410, 459, 689, 
710, 732, 734, 756, 761, 762, 776, 779, 833, 858, 1043, 1109, 1114, 
1262, 1301, 1384, 1499, 1530, 1537, 1666, 1708, 1806, 1846, 1869, 
1879, 1891, 1892, 1895, 1901, 1983, 2006, 2126, 2162, 2252, 2256, 
2332

United States–States–New York 28, 35, 49, 54, 55, 60, 61, 62, 63, 
74, 75, 79, 89, 94, 101, 102, 105, 106, 111, 112, 142, 143, 173, 174, 
175, 176, 177, 183, 198, 202, 203, 206, 207, 208, 210, 211, 218, 
223, 224, 225, 246, 247, 250, 264, 266, 267, 275, 278, 306, 308, 
311, 322, 323, 324, 325, 326, 333, 349, 374, 375, 378, 399, 408, 
410, 434, 440, 441, 444, 460, 505, 531, 548, 560, 561, 577, 578, 
586, 595, 597, 599, 600, 607, 611, 615, 618, 623, 624, 638, 658, 
700, 732, 734, 756, 814, 858, 868, 884, 919, 924, 927, 1005, 1018, 
1020, 1033, 1035, 1054, 1078, 1089, 1101, 1115, 1160, 1168, 1221, 
1352, 1384, 1387, 1396, 1402, 1409, 1460, 1477, 1504, 1506, 1511, 
1528, 1530, 1543, 1544, 1616, 1628, 1676, 1708, 1709, 1714, 1715, 
1742, 1762, 1792, 1793, 1832, 1846, 1869, 1879, 1881, 1892, 1918, 
1958, 2006, 2020, 2021, 2110, 2124, 2126, 2130, 2134, 2148, 2157, 
2162, 2174, 2191, 2222, 2247, 2256, 2258, 2259, 2260, 2329, 2330, 
2332

United States–States–North Carolina 240, 264, 308, 341, 459, 504, 
600, 748, 772, 778, 780, 802, 811, 897, 911, 1208, 1343, 1384, 
1522, 1525, 1587, 1655, 1751, 1758, 1768, 1876, 1886, 1946, 2045, 
2061, 2157, 2184, 2323

United States–States–North Dakota 664, 1921, 2061, 2175, 2205, 
2221

United States–States–Ohio 25, 555, 587, 588, 600, 607, 608, 616, 
627, 634, 643, 659, 842, 860, 1071, 1088, 1117, 1120, 1322, 1350, 
1369, 1381, 1485, 1530, 1533, 1539, 1568, 1605, 1817, 1826, 1857, 
1867, 2061, 2101, 2200, 2262

United States–States–Oklahoma 530, 600, 1715

United States–States–Oregon 1252, 1773, 1863, 1900, 1917, 1922, 
1923, 2007, 2014, 2063, 2168, 2305, 2329

United States–States–Pennsylvania 215, 240, 459, 476, 486, 493, 
607, 746, 749, 872, 930, 1054, 1109, 1162, 1320, 1352, 1367, 1544, 
1644, 1763, 1898, 2020, 2126, 2247, 2330

United States–States–Rhode Island 1248, 1463, 1576

United States–States–South Carolina 52, 408, 2124, 2148

United States–States–South Dakota 600, 1751, 2002

United States–States–Tennessee 557, 600, 607, 1174, 1288, 1290, 
1297, 1347, 1436, 1544, 1763, 2013, 2143, 2254

United States–States–Texas 583, 654, 660, 1152, 1153, 1328, 1368, 
1482, 1763, 1931, 1950, 2075, 2201

United States–States–Utah 865, 909, 940, 944, 950

United States–States–Vermont 2222, 2324

United States–States–Virginia 600, 607, 860, 924, 993, 1448, 1476, 
1494, 1528, 1757, 1758, 1814, 1835, 2061, 2126, 2265

United States–States–Washington state 409, 459, 576, 594, 600, 
629, 924, 1377, 1394, 1634, 1851, 1921, 1968, 1969, 2014, 2190, 
2332

United States–States–West Virginia 374, 378

United States–States–Wisconsin 239, 296, 341, 408, 410, 459, 531, 
575, 600, 607, 617, 628, 640, 798, 924, 945, 960, 1002, 1008, 1012, 
1093, 1160, 1305, 1306, 1377, 1412, 1458, 1478, 1480, 1528, 1533, 
1657, 1755, 1794, 2002, 2122, 2168

Urbana Laboratories (Urbana, Illinois), Maker of Legume 
Inoculants. Founded by Albert Lemuel Whiting in 1919 253

Urease. See Enzymes in the Soybean–Urease and Its Inactivation

U.S. Regional Soybean Industrial Products Laboratory (Urbana, 
Illinois). Founded April 1936. Analytical Section Merged into 
Northern Regional Research Lab. (Peoria) 1 July 1942 530, 563, 
581, 600, 606, 607, 627, 664, 785, 1537

USA. See United States of America

USA–Food uses of soybeans, early. See Historical–Documents 
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about Food Uses of Soybeans (or recipes) in the USA before 1900

USDA. See United States Department of Agriculture

USDA National Agricultural Library (NAL, Beltsville, Maryland). 
See National Agricultural Library (NAL, Beltsville, Maryland)

USSR. See Europe, Eastern–USSR

Van Gundy, Dorothea. See Seventh-day Adventists–Cookbooks and 
Their Authors

Van Gundy, Theodore A. (1874-1935), and La Sierra Industries (La 
Sierra, California) 1381

Vanaspati (Vegetable Shortening, Vegetable Ghee, or Vanaspati 
Ghee) 1154, 2026

Vandemoortele N.V. (Izegem, Netherlands). Including Alpro (Early 
Years Only) and Vamo 1650, 1667, 2329

Vanuatu. See Oceania

Varieties of soybeans–Earliest document seen... See Historical–
Earliest Document Seen

Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type, Soybean Varieties USA–Special 
High Protein

Varieties, soybean–Japanese. See Japanese Soybean Types and 
Varieties

Variety development. See Breeding or Selection of Soybeans for 
Use as Soy Oil or Meal

Variety Development and Breeding of Soybeans (General, 
Including Varieties and Seeds) 312, 457, 785, 1608, 1622, 1736, 
1775, 2034, 2119, 2120, 2313, 2320

Variety Development, Breeding, Selection, Evaluation, Growing, or 
Handling of Soybeans for Food Uses 1341, 1453, 1635, 1636, 1639, 
1692, 1710, 1750, 1751, 1757, 1758, 1799, 1876, 1889, 1890, 1934, 
1973, 1991, 1992, 2012, 2017, 2018, 2034, 2054, 2061, 2071, 2078, 
2086, 2089, 2101, 2132

Variety development of soybeans. See Breeding of Soybeans and 
Classical Genetics, Germplasm Collections and Resources, and 
Gene Banks

Variety names / nomenclature–standardization. See Nomenclature 
of Soybean Varieties–Standardization of

Variety names of early U.S. soybeans. See Lists and Descriptions 
(Offi cial) of Early U.S. Soybean Varieties with Their P.I. Numbers 
and Synonyms

Vegan cookbooks. See Vegetarian Cookbooks–Vegan Cookbooks

Veganism. See Vegetarianism–Veganism

Veganism, nutritional aspects. See Vegetarianism–Vegan Diets–
Nutritional Aspects–General

Vegetable oils. See Specifi c Oilseeds such as Peanut Oil, Sesame 
Oil, Sunfl ower Oil, etc

Vegetable soybeans. See Green Vegetable Soybeans

Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General 
Information About, Not Including Use As Green Vegetable 
Soybeans

Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans

Vegetarian and Vegan Diets–Nutrition / Nutritional Aspects–
Children and Teenagers 1245, 1703

Vegetarian Cookbooks. See also: Vegan Cookbooks 232

Vegetarian Cookbooks–Vegan / Plant-Based Cookbooks–Do Not 
Use Dairy Products or Eggs 1809, 1914, 1960, 2003

Vegetarian Diets–Medical Aspects–Cancer 1240, 1241, 1259, 1298, 
1314, 1316, 1496, 1878

Vegetarian Diets–Medical Aspects–Cardiovascular System, 
Especially Heart Disease and Stroke, But Including Hypertension 
(High Blood Pressure) 1240, 1241

Vegetarian Diets–Medical Aspects–Diabetes and Diabetic Diets 49, 
54, 165

Vegetarian Diets–Medical Aspects–Digestive System 1374

Vegetarian Diets–Medical Aspects–Miscellaneous 933, 1229, 1368, 
1387

Vegetarian Diets–Medical Aspects–Skeletal System Including 
Calcium, Teeth and Osteoporosis 1686, 1703

Vegetarian Diets–Nutrition / Nutritional Aspects–Minerals 1353

Vegetarian Diets–Nutrition / Nutritional Aspects–Protein Quantity 
and Quality 1145

Vegetarian Diets–Nutrition / Nutritional Aspects–Vitamins 721, 
920, 1773, 1798

Vegetarian / Natural Foods Products Companies. See Imagine 
Foods, Inc. (California)

Vegetarian pioneers. See Graham, Sylvester (1794-1851), Seventh-
day Adventists–White, Ellen G. (1827-1915), Trall, Russell Thacher 
(1812-1877)

Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh 
Foods, But Which May Include Dairy Products or Eggs. See also: 
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Veganism 49, 54, 79, 82, 88, 101, 121, 165, 205, 286, 497, 557, 
856, 1240, 1241, 1245, 1250, 1251, 1259, 1320, 1347, 1353, 1403, 
1686, 1797, 1798, 1841, 1878

Vegetarianism–Effi ciency of Plants Much Greater Than Animals in 
Producing Food from a Given Input of Energy, Land, or Water. Also 
Called Political Economy 1347

Vegetarianism–Evidence from Comparative Anatomy and 
Physiology 1353, 1686

Vegetarianism–Fruitarianism–Concerning a Fruitarian or 
Frugivorous Diet Consisting of Fruits, Nuts, and Seeds (Such as 
Cereal Grains or Legumes). Includes a Vegan Diet or Lifestyle Free 
of All Animal Products 1686

Vegetarianism: Meat / Flesh Food Consumption–Statistics, 
Problems (Such as Diseases in or Caused by Flesh Foods), 
or Trends in Documents Not About Vegetarianism. See Also: 
Vegetarianism–Spongiform Encephalopathies /Diseases 1345

Vegetarianism–Raw / Uncooked / Unfi red Foods and Diet 232, 
1245

Vegetarianism–Religious Aspects–Judeo-Christian Tradition 
(Including Trappists, Mormons). See also: Seventh-Day Adventists 
1798

Vegetarianism–Religious Aspects–Religions of Indian Origin–
Buddhism (Including Zen), Hinduism, Jainism, Yoga, and Ayurveda 
1240, 1241, 1250, 1251, 1320

Vegetarianism–Seventh-day Adventist Work with 286, 557, 1316, 
1345, 1496, 1798, 1878, 1940

Vegetarianism–Statistics and Analyses on the Number of 
Vegetarians or the Size of the Vegetarian Products Market 1791

Vegetarianism, the Environment, and Ecology 1878, 1941

Vegetarianism–Vegan Diets–Nutritional Aspects (General) 721

Vegetarianism–Veganism–Concerning a Plant-Based or Vegan 
Diet and Lifestyle Free of All Animal Products, Including Dairy 
Products, Eggs, and in Some Cases Honey and Leather 721, 920, 
1496, 1703, 1773, 1798, 1878, 1940, 1941

Vegetarianism–Vegetarian or Vegan Meals Served at Institutions 
(Colleges, Main-Stream Restaurants, Cafeterias, Fast Food Outlets, 
Hospitals, etc.). See also Vegetarian Restaurants 557

Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis. 
Formerly called Banana Bean (Rarely) or Velvetbean 118

Vestro Foods, Inc. See Westbrae Natural Foods

Viability and life-span of soybean seeds. See Storage of Seeds

Videotapes or References to Video Tapes 1750, 1869

Vietnamese Overseas, Especially Work with Soy 1426

Vigna mungo. See Black gram or urd

Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea

Viili. See Soymilk, Fermented

Vitamin B-12 (Cyanocobalamin, Cobalamins) 721, 859, 920, 957, 
984, 1148, 1183, 1404, 1425, 1458, 1508, 1544, 1556, 1703, 1735, 
1773, 1798, 1878, 2055, 2073

Vitamin E (Eight Forms of Tocopherol, Natural Powerful 
Antioxidants) 708, 807, 930, 1043, 1085, 1169, 1230, 1367, 1703, 
1811, 1848, 1878, 1957, 2006, 2030, 2049, 2072, 2081, 2140, 2215, 
2237

Vitamin K (Coagulant, Needed for Normal Clotting of the Blood; 
Fat Soluble) 807, 984, 1703, 1735, 1747, 1878, 2210

Vitamins. See Antivitamin Activity and Antivitamins

Vitamins (General) 270, 317, 341, 381, 398, 399, 418, 431, 449, 
463, 466, 486, 491, 505, 531, 532, 557, 581, 585, 586, 606, 607, 
609, 611, 657, 691, 695, 712, 725, 727, 757, 766, 786, 790, 801, 
836, 855, 860, 887, 894, 925, 932, 951, 981, 1085, 1143, 1144, 
1148, 1151, 1152, 1172, 1173, 1237, 1240, 1246, 1327, 1328, 1333, 
1347, 1394, 1422, 1453, 1492, 1496, 1516, 1630, 1669, 1697, 1703, 
1735, 1769, 1786, 1834, 1839, 1849, 1860, 1875, 1921, 1929, 1950, 
1955, 1986, 2015, 2032, 2036, 2048, 2053, 2115, 2203, 2212, 2214, 
2235, 2274, 2304

Vitamins in a vegetarian diet. See Vegetarian Diets–Nutrition / 
Nutritional Aspects–Vitamins

Vitasoy International Holdings Ltd. (Hong Kong Soya Bean 
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc., 
(Brisbane, California–south of San Francisco). Including Nasoya 
Foods (from Aug. 1990) and Azumaya Inc. (from May 1993). 
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started 
in March 1940 932, 1000, 1054, 1503, 1592, 1667, 1823, 1833, 
1864, 1940, 1969, 1986, 2001, 2272, 2329

War, Civil, USA. See Civil War in USA (1861-1865)

War Food Administration of USDA. See United States Department 
of Agriculture (USDA)–War Food Administration (WFA)

War, Russo-Japanese. See Russo-Japanese War (1904-1905)–
Soybeans and Soyfoods

War, Sino-Japanese. See Sino-Japanese War (1894-1895)–Soybeans 
and Soyfoods

War, world. See World War I–Soybeans and Soyfoods, World War 
II–Soybeans and Soyfoods

Waste Management, Treatment, and Disposal. See also: 
Environmental Issues and Concerns 1138, 1640
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Water Use, Misuse, and Scarcity–Environmental Issues 1928

Waterproof goods or cloth. See Linoleum, Floor Coverings, 
Oilcloth, and Waterproof Goods

Websites or Information on the World Wide Web or Internet 1986, 
2049, 2106, 2128, 2157, 2190, 2191

Wedge press. See Soybean Crushing–Equipment–Wedge Press

Weeds–Control and Herbicide Use 860, 1234, 1381, 1493, 1608, 
1677, 1736

Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound

Wenger International Inc. See Extruder / Extrusion Cooker 
Manufacturers–Wenger International Inc.

Westbrae Natural Foods, Inc. (Berkeley, California). Founded in 
Feb. 1971 by Bob Gerner. Later in Carson. Subsidiary of Vestro 
Foods, Inc. Acquired by the Hain Food Group of Uniondale, New 
York, 14 Oct. 1997 1258, 1667, 1756, 1767, 1833, 1864, 1899, 
1900, 1902, 1904, 1905, 1914, 1940, 1946, 1986, 1989, 2007, 2014, 
2272, 2329

Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles: 
Mienchin / Mien-chin 2, 5, 9, 49, 54, 88, 98, 101, 104, 138, 162, 
232, 233, 266, 330, 458, 463, 492, 524, 655, 700, 788, 826, 838, 
859, 928, 959, 998, 1131, 1134, 1186, 1212, 1213, 1222, 1381, 
1414, 1495, 1497, 1530, 1571, 1825

Wheat Gluten–Historical Documents Published before 1900 2, 5, 9, 
49, 54

Wheat Gluten Made into Seitan (Including Wheatmeat, Tan Pups, 
and Tan Pops) 1675, 1870, 1878, 1939, 1940, 1960, 2222

Whip Topping (Non-Dairy–Resembles Whipped Cream but 
Contains No Soy Protein) 769, 814, 924, 1528, 1832, 1986

Whip Topping (Non-Dairy–Resembles Whipped Cream or 
Whipping Cream and Contains Soy Protein) 598, 635, 650, 699, 
769, 814, 834, 924, 997, 1035, 1143, 1151, 1180, 1221, 1421, 1528, 
1532, 1734, 1742, 1823, 1941, 2106, 2163, 2272, 2330

Whipping or foaming in soy proteins. See Soy Proteins–Isolates–
Enzyme-Modifi ed Soy Protein Isolates with Whipping / Foaming 
Properties Used to Replace Egg Albumen

White, Ellen G. (1827-1915). Co-Founder of Seventh-day Adventist 
Church 1798

White soybeans. See Soybean Seeds–White

White Wave Foods, a Division of Dean Foods (Dallas, Texas); 
Maker of Silk Soymilk 2272

White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by 
Steve Demos. Including Soyfoods Unlimited. Owned by Dean 

Foods Co. since 8 May 2002 1870, 1889, 1939, 1940, 1986, 2009

Whitehouse Products, Inc. See Delsoy Products, Inc.

Whiting, Albert Lemuel. See Urbana Laboratories

Whole Dry Soybean Flakes. See Microsoy Corp., Formerly Nichii 
Company

Whole Dry Soybeans, Ground or Mashed to a Paste After Boiling, 
or Ground Raw with Water to a Fresh Puree or Slurry (Including 
Japanese Gô) 139, 215, 270, 471, 611, 1332, 1604

Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed as 
Food) 21, 139, 165, 190, 264, 265, 277, 320, 341, 364, 365, 537, 
972, 1033, 1071, 1103, 1127, 1128, 1149, 1213, 1274, 1275, 1309, 
1407, 1426, 1471, 1472, 1691, 1731, 1804, 1817, 1957, 2106, 2180, 
2252, 2321

Whole Foods Market. Founded in 1978 in Austin, Texas, by John 
Mackey and Renee Lawson 1870, 2222

Whole Soy Flakes (Flaked Soybeans), Grits, Granules, or Textured 
Products, Made from Whole Dry Soybeans (Not Defatted). See 
Also: Soy Flour: Whole or Full-fat 1765, 1947, 2129

Wholesome and Hearty Foods, Inc. See Gardenburger, Inc.

WholeSoy & Co. (subsidiary of TAN Industries, Inc.), Modesto 
WholeSoy Co. (California), and Aros Sojaprodukter (Örsundsbro, 
then Enkoeping, Sweden; Founded by Ted Nordquist. Started Feb. 
1981) 2272

Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly 
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel) 
1400, 1401, 1437, 1618

Wild, perennial relatives of the soybean. See Neonotonia wightii

Wild, Perennial Relatives of the Soybean–Glycine Species (Glycine 
albicans, G. aphyonota, G. arenaria, G. argyrea, G. canescens, 
G. clandestina, G. curvata, G. cyrtoloba, G. falcata, G. gracei, 
G. hirticaulis, G. lactovirens, G. latifolia, G. latrobeana, G. 
montis-douglas, G. mycrophylla, G. peratosa, G. pindanica, G. G. 
rubiginosa, G. stenophita, G. syndetika, G. tabacina, G. pullenii 
tomentella) (Former Names and Synonyms Include G. sericea, and 
G. tomentosa) 226, 1715

Wild Soybeans (General) 1787, 2094

Wildwood Harvest Foods, Inc. Formed on 24 Aug. 2001 by the 
merger of Wildwood Natural Foods, Inc. (Santa Cruz and Fairfax, 
California; started Nov. 1977) and Midwest Harvest, Inc. (Grinnell, 
Iowa; started Jan. 1999) 1925

Wildwood Natural Foods, Inc. See Wildwood Harvest, Inc.

Wilson soybean variety. See Soybean Varieties USA–Mammoth 
Yellow
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Wing Seed Co. (Mechanicsburg, Champaign County, Ohio). 
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles 
Bullard Wing (1878-1949), and David Grant Wing (1896-1984) 228

Worcestershire Sauce (Soy Sauce Was the Main Ingredient before 
the 1940s). Including Lea & Perrins in England 345, 400, 587, 2073

Worcestershire Sauce–With Soy Sauce Used as an Ingredient 345, 
400, 970

World 165, 341, 932, 1152, 1234, 1273, 1328, 1366, 1493, 1634, 
1636, 1981, 2049, 2329

World problems. See Hunger, Malnutrition, Famine, Food 
Shortages, and Mortality, Nuclear Power, Weapons, War, Fallout, or 
Radioactivity

World problems–Environmental issues & concerns. See 
Environmental Issues, Concerns, and Protection (General, Including 
Deep Ecology, Pollution of the Environment, Global Warming, etc.)

World–Soybean Production, Area and Stocks–Statistics, Trends, and 
Analyses 785, 860, 1328, 1366, 2049

World War I–Soybeans and Soyfoods. Also known as the “First 
World War” and “The Great War” 264, 316, 330, 364, 365, 503, 
594, 1453, 1530

World War II–Soybeans and Soyfoods. Also Called the “Second 
World War” 562, 575, 579, 589, 592, 593, 600, 611, 624, 626, 627, 
651, 684, 690, 699, 714, 853, 924, 928, 997, 1212, 1242, 1334, 
1399, 1415, 1430, 1473, 1528, 1530, 1532, 1882, 2210

Worthington Foods, Inc. (Worthington, Ohio). Including Battle 
Creek Foods (Michigan) from 1960, and Madison Foods 
(Tennessee) from 1964. A subsidiary of Miles Laboratories from 
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan. 
1990 860, 997, 1158, 1227, 1322, 1381, 1504, 1530, 1734, 1823, 
1939, 1940

Yamasa Corporation (Choshi, Japan; and Salem, Oregon) 694, 764, 
1053, 1586, 1623, 1917, 2016, 2168

Yamei Kin (1864-1934). First Chinese Woman to Take a Medical 
Degree in the United States. Also Miss Y. May Kin and Mrs. Kin 
Eca da Silva 307

Yandou–Salted Chinese Natto 2270, 2278, 2279

Yellow soybeans. See Soybean Seeds–Yellow

Yeo Hiap Seng Ltd. (Singapore and Malaysia) and Affi liates 1503, 
2329

Yield Statistics, Soybean 52, 165, 290, 341, 366, 571, 622, 627, 
1523, 2100

Yogurt, soy. See Soy Yogurt

Yuba–Dried Yuba Sticks or Rolls, and Sweet Dried Yuba–Chinese-

Style. In Chinese (Mandarin): Fuzhu (pinyin; zhu = “bamboo”). Fu 
Chu (Wade-Giles). In Cantonese Chinese Foo Jook / Fu Jook / Joke 
or Tiem Jook / Tim Jook / Tiem Joke. Also: Bean Curd Sticks, Bean 
Curd Bamboo 2063

Yuba, Homemade–How to Make at Home or on a Laboratory Scale, 
by Hand 265

Yuba Production–How to Make Yuba on a Commercial Scale 1053

Yuba (The Film That Forms Atop Soymilk When It Is Heated). In 
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu 
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). English-
Language Chinese Cookbooks and Restaurants: “Bean Curd Skin” 
265, 341, 536, 627, 699, 867, 918, 997, 1053, 1151, 1152, 1154, 
1166, 1185, 1328, 1504, 1505, 1530, 1731, 1740, 1805, 1865, 2006, 
2026, 2048, 2063, 2106, 2154, 2252

Yugoslavia. See Europe, Eastern–Serbia and Montenegro

Yukiwari natto. See Natto, Yukiwari

Yves Fine Foods (Founded by Yves Potvin, Feb. 1985, Vancouver, 
BC, Canada). Renamed Yves Veggie Cuisine in 1992. Acquired by 
Hain Celestial Group in June 2001 1925, 1940

Zaire. See Africa–Congo (formerly Zaire). Offi cially Democratic 
Republic of the Congo (DR Congo). Also known as Congo-
Kinshasa

Zea mays. See Corn / Maize
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